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as initial load test value. The number of initial tests shall be determined
by the Engineer taking into consideration the bore log and soil prafile.

iv) Lateral load tests shall be carried out for estimating the lateral load
capacity of the piles. The test procedure shall be carried out as per
IS 2811 part IV, However the permissible deflection shall be as per
IRC:78.

v)  In particular cases where upper part of pile is likely to be exposed later
due to scour, then the capacity contributed by that portion of the pile
during load test, shall be accounted for,

1113.2 Routine Load Tests

Routine load lest shall be carried out at actual locations of foundations of bridges to re-confirm
or modify the allowable loads. The lateral load test may be conducted on two adjacent piles.
However, resulis of routine load tests shall not be used for upward revision of design capacity
of piles. The minimum number of tests to be conducted for confirming the capacity shall be
as per Table 1100-3.

Table 1100-3 : Minimum Mumber of Tests

Total Number of Piles for the Bridge Minimum Number of Test Piles
Upto 50 2
50-150 3
Beyond 150 2% of total piles (fractional number rounded to
next higher integer number)

Note: The number of tests may be judiclously increased depending upon the variability of
foundation strata. For determining the number of piles to be tested for the routine test
the total no. of piles under all structures of left and right carriageway and the service road
shall be taken logether provided length and diameters of the piles are the same.

1113.3 Permissible Overload

While conducting routine test on one of the piles belonging to a pile group, if the pile capacity
i5 found to be deficient (based on the settiement criteria of 12 mm for piles of diameter up
to and including 600 mm and 2 percent of the pile diameter for piles of diameter more than
600 mm at 1.5 times the design load) an overload up to 10 percent of the capacity may be
allowed.

11134 For a quick assessment of pile capacity, strain dynamic tests may be
conducted after establishing co-relation using the results of load tests. However, results of
strain dynamic tests shall not be used for upward revision of design capacity of pile. Detalled
guidelines and references are given in IRC:78, These methods can be followed.

471



Section 1100 Pile Foundations

To have a fairly good idea about the quality of concrete and construction defects like voids,
discontinuities etc., pile integrity tests are extensively conducted. Detailed guidelines in this
connection are given in IRC:78.

1114 PILE CAP

Casting of pile cap should be at a level higher than low water level unless functionally required
to be below low water level. In such cases dewatering shall be resorted to allow concreting
in dry conditions. Pile caps shall be of reinforced concrete. A minimum offset of 150 mm shall
be provided beyond the outer faces of the outermost piles in the group. If the pile cap is in
contact with earth at the bottom, a leveling course of minimum 80 mm thickness of M 15
naminal mix concrete shall be provided. In marine conditions or areas exposed to the action
of harmful chemicals, the pile cap shall be protected with a coating such as bituminous based
coaltar epoxy or epoxy based coating or with suitable anti corrosive paint. Concrete with high
alumina cement, shall not be used in marine environment.

The attachment of the pile head to the cap shall be adequate for the transmission of loads and
forces. A portion of pile top may be stripped of concrete and the reinforcement anchored into
the cap. Manual chipping may be permitted three days after casting of pile, while pneumatic
tools for chipping shall be permitted only seven days after casting of pile. The top of pile after
stripping shall project at least 50 mm into the pile cap.

The top of concrete in a pile shall be brought above cut-off level to permit removal of all
laitance and weak concrete before pile cap is laid. This will ensure good concrete at the cut-
off level.

11156 IMPORTANT CONSIDERATIONS, INSPECTION/PRECAUTIONS FOR
DIFFERENT TYPES OF PILES

1115.1 Driven Cast In-Situ Piles

1115.1.1 Specialist literature and the guidelines from the pile construction industry
shall be consulted regarding the method of installation, equipment and accessories for pile
driving and recording of data.

118.1.2 During Installation of piles, the final “set” of penetration of pile per blow of
hammer shall be checked taking an average of last 10 blows.

1115.1.3 The pile shoes which may be of either cast iron conical type or mild steel

fiat type shall have double reams for proper seating of the removable casing tube inside the
space between the reams.
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1901 DESCRIPTION

This work shall include furnishing, fabricating, transporting, erecting and painting structural
steel, rivet steel, cast steel, steel forgings, cast iron and other incidental metal construction
of the kind, size and guantity in conformity with the drawings and these Specifications or as
directed by the Engineer.

1802 GENERAL

General requirements relating to the supply of material shall conform to the Specifications
of 15:1387, for the purpose of which the supplier shall be the Contractor and the purchaser
shall be the Engineer.

Finished rolled material shall be free from cracks, flaws, injurious seams, laps, blisters, ragged
and imperfect edges and other defects. It shall have a smooth and uniform finish, and shall
be straightened in the mill before shipment. It shall also be free from loose mill scale, rust,
pits or other defects affecting its strength and durability.

The acceptance of any material on inspection at the rolling mill, foundry or fabricating plant
where matenal for the work is manufactured, shall not be a bar to its subsequent rejection, if
found defective.

Unless otherwise specified, high tensile steel rivets conforming to 1S:1149 shall be used only
for members of high tensile steel conforming to 15:861 and shall not be used for members of
mild steal.

Unless otherwise specified, bolted connection of structural joints using high tensile friction
grip bolts shall comply with requirements of 15:4000.

Cast iron shall not be used in any part of the bridge structure, except where it is subject to
direct compression.

1903 MATERIALS

1803.1 All materials shall conform to Section 1000 of these Specifications. Special
requirements are given balow:

Mild steel for bolts and nuts shall conform to 15:226 but have a minimum tensile strength of
44 kgfsg.mm and minimum percentage elongation of 14,

High tensile steel for bolts and nuts shall conform to 15:961 but with a minimum tensile
strength of 58 kg/sg.mm.
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Use of high strength friction grip bolts shall be permitted only on satisfactory evidence of
performance o the requirements (not covered by these Specifications) specified by the
Engineer or as laid down in special provisions.

For cast steel, the yield stress shall be determined and shall not be less than 50 percent of
the minimum tensile strength,

Plain washers shall be of steel. Tapered or other specially shaped washers shall be of steel
or malleable cast iron.

Parallel barrel drifts shall have a tensile strength not less than 55 kg/sq.mm with elongation
of not less than 20 percent measured on a gauge length of 4 1S,

(S, = cross-sectional area).

1903.2 Materials for castings and forgings, fasteners, welding consumables and
welding shall be as under :

1603.2.1 Castings and Forgings

Steel castings and forgings shall comply with the requirements of the following Indian
Standards, as appropriate :

I5:1030 Carbon Steel Castings for General Engineering purposes
I5:1875 Carbon Steel Billets, blooms, slabs, bars for forgings
15:2004 Carbon Steel Forgings for General Engineering purposes
I15:2644 High Tensile Steel Castings

IS:2708 1.5 Percent Manganese Steel Castings

I1S:43687  Alloy and tool steel forgings for general industrial use

1903.2.2 Fasteners

Bolts, nuts washers and rivets shall comply with the following or relevant Indian Standards
as appropriate
IS:1148  Hot rolled rivet bars (up to 40 mm dia) for structural purposes
IS:1149  High tensile steel rivet bars for structural purposes

I5:1363 Hexagon head bolts, screw and nuts product grade C
(Parts 1to 3)

IS:1364 Hexagon head bolts, screw & nuts product grade A and B
(Parts 1 1o 3)
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I1S:1367

IS:1920
I18:2155
15:3640
1S:3757
15:4000
15:5368
1S:5370
1S:5372
15:5374
1S:5624
15:6610
15:6623
I1S:6639
15:6649

1S:7002

Section 1900

Technical supply conditions for threaded steel fastener
(Parts 1 to 18)

Hot forged steel rivets for hot closing (12-38 mm dia)
Cold forged steel rivets for hot closing (6-18 mm dia)
Hexagon fit bolts

High strength structural bolis

High strength bolts in steel structures

Plain washers and lock washers — general requirements
Plain washers with oulside dia = 3 X inside dia
Taper washers for channels (ISMC)

Taper Washers for | beams (ISMB)

Foundation bolis

Heavy washers for steel structures

High strength structural nuts

Hexagon bolts for steel structures

Hardened and tempered washers for high strength structural
bolts and nuts.

Prevailing torque type steel hexagon nuts

1903.2.3 Welding Consumables

Weiding consumables shall comply with the following Indian Standards as appropriate ;

15814
(Part 1)

1S:814

(Part 2)
15:1385
1S:3613
15:6419

15:6560

Covered Electrodes for Metal Arc Welding of Structural steal for
welding other than sheets

For welding sheets

Low and medium alloy steel covered electrodes for manual Metal
Arc Welding

Acceptlance Tests for wire flux combinations for submerged arc
wealding of structural steel

Welding rods and bare electrodes for gas shielded arc welding
of structural steel

Molybdenum and chromium-molybdenum low alloy steel welding
rods and bare electrodes for gas shielded arc welding
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15:7280

1903.2.4 Welding

Structural Steel

Bare wire electrodes for gas shielded arc welding of structural
steal

1S:812 Glossary of terms relating to welding and cutting of metals

I5:816  Code of practice for use of metal arc welding for general
construction in mild steel

IS:822  Code of procedure for inspection of welds

IS:1024  Code of practice for use of welding in bridges and structures
subject to dynamic loading

I15:1182 Recommended practice for radiographic examination of fusion
welded butt joints in steel plates

IS:4853 Recommended practice for radiographic inspection of fusion
welded butt joints in steel pipes

I1S:5334  Code of practice for magnetic particle flaw detection of welds

I5:7307  Approval tests for welding procedures : Part 1 fusion welding of
steel

IS:7310  Approval tests for welders working lo approved welding
procedures : Part 1 fusion welding of steel

IS:7318  Approval tests for welders when welding procedure is not
required : Part 1 Fusion welding of steel

1S:9595 Recommendations for metal arc welding of carbon and carbon
manganese steels

1903.3 Corrosion resistant steel to be used in aggressive environment shall be

low alloy steeis containing a total of 1 percent to 2 percent alloys, in particular copper,
chromium, nickel and phosphorous,

1803.4 Paints

All materials for paints and enamels shall conform to the requirements specified on the
drawings or other special provisions laid down by the Engineer.

The type of paints which can be used shall be as follows

a) Ordinary i.e. paints based on drying oils, alkyd resin, modified alkyd
resin, phenolic varnish epoxy
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b) Chemical Resistant — one pack type (ready for use) or two pack type

(mixed before use).
¢c) Vinyl
d) Chlorinated rubber
e) Bituminous - (15:9862)
fi Epoxy - (15:145925)
g) Polyurethane - (18:13759)
hy  Zinc rich - (15:14589)

Unless otherwise specified, paints shall conform to the relevant Indian Standards, Paints shall
betested for the following qualities as per Specifications given in the relevant IS codes:

= Weight (for 10 litres of paint, thoroughly mixed)
- Drying time

- Consistency

= Dry thickness and rate of consumption

1904 FABRICATION

1904.1 General

All work shall be in accordance with the drawings and as per these Specifications. Fabrication
work shall be taken up only after receipt of approved fabrication/working drawings. It shall
be ensured that all parts of an assembly fit accurately together. All members shall carry
mark number and item number and, if required, serial number. Method of marking shall be
commensurate with the process of manufacture and such as to ensure retention of identity
at all stages.

Unless specifically required under the contract, corresponding parts need not be
nterchangeable, but the parts shall be match marked as required under Clause 19049,

Templates, jigs and other appliances used for ensuring the accuracy of the work shall be of
mild steel; where specially required, these shall be bushed with hard steel. All measurements
shall be made by means of steel tape or other device properly calibrated. Where bridge
materials have been used as templates for drilling, these shall be inspected and passed by
the Engineer before they are used in the finished structure.

All structural steel members and parts shall have straight edges and plane surfaces. They
shall also be free from twist. If necessary, they shall be straightened or flattened by pressure
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unless they are required to be of curvilinear forms. Adjacent surfaces or edges shall be in
close contact or al uniform distance throughout.

The Contractor shall submit his programme of work to the Engineer for his approval at
least 15 days before the commencement of fabrication, which shall include the proposed
system of identification and erection marks together with complete details of fabrication and
welding procedures. He shall also submit for approval of Engineer, a Quality Assurance Plan
according to the nature of fabrication work (whether welded or riveted) which should clearly
define the points of checking and inspection during the stages of fabrication as well as supply
of materials,

The Contractor shall prepare shop drawings for fabrication of any member and obtain approval
of the Engineer before the start of work. Complete information regarding the location, type,
size and extent of all welds shall be clearly shown on the shop drawings. These drawings
shall distinguish between shop and field welds.

1904.2 Laminations in Plates

The following areas of plates shall not have laminations:

a) Steel plates and sections in which tension stresses are transmitted
through thickness of plate or in region in which lamination could affect
the buckling behavior and bending compression.

b) On each side of welded bearing diaphragm, strip of flange and web
plate for a length equal to 25 times their thickness,

c) The sirip of web plate for a length of 25 times its thickness on each side
of single sided bearing stiffener welded 1o web.

d) Forwelded cruciform joints transmitting tensile stress through the plate
thickness, for a length 4 times the thickness of plate on each side of

attachment,
e) For edges of plates where comer welds are provided on the surface of
such plates.
f)  Other areas of plates or sections as may be specified by the Engineer.
1904.3 Straightening and Bending
1904.3.1 The straightening of plates, angles and other shapes shall be done by

methods not fikely to produce fracture or any injury to the metal. Hammering shall not be
permitted. Heating, if permitted by the Engineer in special cases, shall be followed by as
slow cooling as possible. Following the straightening of a bend or buckle, the surface shall
be carefully inspected for evidence of fracture. Sharp kinks and bends may lead to rejection
of material.
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1804.3.2 Straightening by heating shall be done under controlled procedure.
Temperature of the steel shall not be more than 650°C. Heating and cooling rate shall
be appropriate to the particular type of steel and shall be as agreed and approved by the
Engineer. Accelerated cooling shall not be carried out without the approval of the Engineer.

1904.3.3 Bending and Curving

Steel having yield stress more than 360 MPa shall niot be heal curved. Rofled beams and
girders may be curved by either continuous or \-type heating as approved by Engineer.

a)  For the continuous method, a strip of sufficient length along the edge
of top and bottom flange shall be heated simultanecusly to desired
lemperature lo obtain required curve,

b} For V-type of heating, the top and bottom flanges shall be heated in
truncated triangular or wedge-shaped areas having their base along
the flange edge and spaced at regular intervals along each flange.
The truncate triangular pattern shall have an angle 15 to 30 with base
not more than 250 mm long. The spacing and temperature shall be
as required to obtain the required curvature and heating shall be at
approximately the same rale along the top and bottom flanges.

For flange thickness of 32 mm or more, both inside and outside surfaces
shall be heated concurrently.

The heat bending shall be conducted so that the temperature of steel does not exceed 620°C.
The girder shall not be artificially cooled until temperature comes down to 315°C by natural
cooling. The method of artificial cooling shall be as approved by Engineer.

Camber for rolled beams may be obtained by heat curving methods approved by Engineer.
For camber in plate girders, the web shall be cut to prescribed camber with suitable allowance
for shrinkage due to cutting, welding and heat curving.

1904.4 Preparation of Edges and Ends

1904.4.1 All structural steel parts, where required, shall be sheared, cropped, sawn
or flame cut and ground accurately to the required dimension and shape. Material shall be
cleaned and any burrs, scales or abnormal irregularities shall be removed.

1904.4.2 End/edge planing and cutting shall be done by any one of the following
prescribed methods or left as rolled:

a) Shearing, cropping. sawing, machining, machine flame cutting.
b) Hand flame cutting with subsequent grinding to a smooth edge.
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Sheared edges of plate not more that 16 mm thick, which are for secondary use such as
stiffeners and gussets, shall be subsequently ground to smooth profile.

If ends of stiffeners are required to be fitted, they shall be ground, so that the maximum gap
over 60 percent of the contact area does not exceed 0.25 mm.

1904.4.3 Where flame cutting or shearing is done, at least one of the following
requirements shall be satisfied.

a) The cut edge is not subjected to applied siress.

b) The edge Is incorporated in weld.

¢) The hardness of cut edge does not exceed 350 HV 30.

d) The material is removed from edge to the extent of 2 mm or minimum
necessary, so that the hardness is less than 350 HV 30.

e} Edge is suitably heat treated by approved method to the satisfaction of
the Engineer and it is shown by dye penetrant or magnetic particle test
that cracks have not developed.

fi  Thickness of plate is less than 40 mm for machine flame cutting of
malterials conforming to 15:2062 up to Grade E250 (Fe 410w). The
requirement of hardness below 350 HV 30 of flame cut edges shall be
specified by the Engineer.

The flame cut edges shall be ground or machined over and above the requirements in (a) to
(f). wherever specified by the Engineer.

1904.4.4 Where machining for edge preparation in butt joint is specified, the ends
shall be machined after the members have been fabricated.

Outside edges of plate and section, which are prane to corrosion shall be smoothened by
grinding or filing.

In the case of high tensile steel at least 8 mm of the material from the flame cut edge shall
be removed by machining.

Longitudinal edges of all plates and cover plates in plate girders and built-up members shall
be machined except in the following cases:

a) Rolled edges of single universal plates or flats
b) Covers to single flange plates.

c) Edges of single plates in compression and edges of single plates of
thickness 25 mm or less, in tension, where machine flame cutting is
acceplable.
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d) Edges of single shaped plates over 2 mm thick nol capable of being
machined by ordinary method, which may be machine flame cut and
the end surface ground.

e) Edges of universal plates or flats of the same nominal width used in
tiers, if so authorized by the Engineer.

All edges of splice and gusset plates 12 mm thick and over, shall be machined and those less
than 12 mm thick shall be sheared and ground.

The ends of plates and sections forming the main components of plate girders or of built-up
members shall be machined, machine flame cut, sawn or hand flame cut and ground.

Where ends of stiffeners are required to be fitted, they shall be machined, machine flame cut,
sawn, sheared and ground or hand flame cut and ground.

The ends of lacing bar shall be rounded unless otherwise specified.

Other edges and ends of mild steel parls shall be sheared and any burrs at edges shall be
removed.

1904.5 Preparation of Holes

1904.5.1 Drilling and Punching

Holes for rivets, black bolts, high strength bolts and countersunk boltsirivets (excluding
close lolerance and turn fitted bolts) shall be either punched or drilled. For bolts/rivets less
than 25 mm dia, the diameter of holes shall be 1.5 mm larger while for those of 25 mm dia or
more, the diameter of holes shall be 2 mm larger than the diameter of the bolt/rivet.

All holes shall be drilled except those for secondary members such as floor plates, hand
rails etc. Members which do not carry the main load can be punched subject to the thickness
of member not exceeding 12 mm for material conforming to 15:2062 up to Grade E250
(Fe 410w).

Holes through material of more than one thickness or through main material thickness
exceeding 20 mm for steel conforming to 1S:2062 up to Grade E250 (Fe 410w) or 16 mm
for steel conforming to 1S:2062 up to Grade E300 (Fe 440w) and above, shall either be sub-
drilfled or sub-punched to a diameter of 3 mm less than the required size and then reamed
to the required size. The reaming of material more than one thickness shall be done after
assembly.

Where several plates or sections form a compound member, they shall, where practicable,
be firmly connected together by clamps or tacking bolts and the holes shall be drilled through
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the group in one operation. Alteratively, and in the case of repetition work, the plates and
sections may be drilled separately from jigs and templates. Jigs and templates shall be
checked at least once afler every 25 operations. All burrs shall be removed.

In the case of repetition of spans, the erection of every span shall not be insisted upon,
except where close tolerance or turned bolis are used, provided that methods are adopted lo
ensure strict interchangeability. In such cases, one span in ten or any number less than len of
each type shall be erected from pieces selected at random by the Engineer and should there
be any failure of the pieces to fit, all similar spans shall be erected complete. In the event of
spans being proved completely interchangeable, all corresponding parts shall carry the same
mark so that sorting of the materials at site is facilitated.

1904.5.2 Block Drilling
Where the number of plates to be riveted exceeds three or the iotal thickness is 80 mm or
more, the rivet holes, unless they have been drilled through steel bushed Jigs, shall be drilled

out in place 3 mm all round after assembling. In such cases, the work shall be tightly bolted
together.

1804.5.3 Size of Holes

The diameters of rivel holes in millimetres are given in Table 1900-1.

Table 1900-1 ; Diameters of Holes for Rivets

Nominal dia of Rivets (mm) Dia of Holes (mm)
12 13.5
14 15.5
18 17.5
18 19.5
20 215
22 235
24 255
27 28.0
30 32.0
33 35.0

1804.5.4 Close Tolerance Bolts and Barrel Bolts

Far close tolerance or turn fitted bolls, the diameter of the holes shall be equal to the nominal
diameter of the bolt shank + 0.15 mm to - 0.0 mm.
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The members to be connected with close tolerance or tum fitted bolts shall be firmly held
together by service bolts or clamped and drilled through all thicknesses in one operation and
subsequently reamed to required size within specified limit of accuracy as specified in 15:919
tolerance grade HB.

The holes not drilled through all thicknesses in one operation shall be drifled to smaller size
and reamed after assembly.

1904.5.5 Holes for High Strength Friction Grip Bolts

All holes shall be drilled after removal of burrs. Where the number of plies in the grip does not
exceed three, the diameters of holes shall be 1.5 mm larger than those of bolts. Where the
number of plies in the grip exceeds three, the diameters of holes shall be as follows, unless
otherwise specified by the Engineer:

in outer plies 1.5 mm larger than diameter of boits
- in inner plies not less than 1.5 mm and not more than 3.0 mm
larger than diameter of bolts

1904.5.6 Removal of Burrs

The work shall be taken apart after drilling and all burrs left by drilling and the sharp edges of
all rivet holes completely removed.

1904.6 Rivets and Riveting

1904.6.1 The riveting shall be done by hydraulic or pneumatic machine uniess
otherwise specified by Engineer. The driving pressure shall be maintained on the rivets for a
short time after the upsetting is completed.

1904.6.2 The diameter of rivets shown on the drawings shall be the size before heating,
Each rivet shall be of sufficient length to form a head of the standard dimensions as given in
IS handbook on Steel Sections, Part-l. The underside of the head shall be free from burrs.

1904.6.3 The tolerance on the diameter of rivets shall be in accordance with 1S:1148
for mild steel rivets and 15:1149 for high tensile steel rivets. Unless otherwise specified, the
tolerance shall be minus.

1904.6.4 When countersunk head is required, the head shall fill the countersunk haole

and projection after countersinking shall be ground off wherever necessary. The included
angle of the head shall be as follows:
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a) For plates over 14 mm thickness 90 degree
b) For plates upto and including 14 mm thickness 120 degree

1904.6.5 Mild steel rivets shall be heated uniformly to a light cherry red colour between
650°C to 700°C for hydraulic riveting and orange colour for pneumatic riveting. High tensile
sleel rivets shall be heated up to 1100°C. The rivets shall be red hot from head to the point
when inserted and shall be upset in its entire length so as 1o fill the hole as completely as
possible when hot. After being heated and before being inserted in the hole, the rivet shall be
made free from scale by striking it on a hard surface. Any rivet whose point is heated more
than the prescribed limit, shall not be driven.

Where flush surface is required, any projecting metal shall be chipped or ground off.

1904.6.8 Before riveting is commenced, the parts/members to be riveted shall be firmly
drawn together with bolts, clamps or tack welds so that the various sections and plates are
in close contact throughout. Every third hole of the joint shall have assembly bolts till riveted.
Drifts shall only be used for drawing the work into position and shall not be used to such an
extent as to distort the holes. Drifts of a larger size than the nominal diameter of the hole shall
not be used.

1804.6.7 Driven rivets, when struck sharply on the head by a quarter pound rivet testing
hammer, shall be free from movement and vibrations. Assembled riveted joint surfaces,
including those adjacent to the rivet heads, shall be free from, dirt, loose scale, burrs, other
foreign materials and defects that would prevent solid seating of parts.

1904.6.8 All loose or burnt rivets, rivets with cracked or badly formed defective heads
or rivets with heads which are unduly eccentric with the shanks, shall be removed and
replaced. In removing rivets, the head shall be sheared off and the rivet punched out so as
not to damage the adjacent metal. If necessary, the rivets shall be drilled out. Re-cupping
or re-caulking shall not be permitied. The parts not completely riveted in the shop shall be
secured by bolts to prevent damage during transport and handling.

1904.7 Bolts, Nuts and Washers

1904.7.1 Black Bolts (Black All Over)
Black bolts are forged bolts in which the shanks, heads and nuts do not receive any further

treatment except cutting of screw threads. They shall be true to shape and size and shall
have the standard dimensions as shown on the drawings.

1904.7.2 Close Tolerance Boits

Close tolerance bolts shall be faced under the head and turned on the shank.
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1904.7.3 Turned Barrel Bolts

The diameter of the screwed portion of turned barrel bolts shall be 1.5 mm smaller than the
diameter of the barrel unless otherwise specified by the Engineer. The diameter of the bolts
as given on the drawing shall be the nominal diameter of the barrel. The length of the barrel
shall be such that it bears fully on all the parts connected. The threaded portion of each bolt
shall project through the nut by at least one thread. Faces of heads and nuts bearing on steel
work shall be machined.

1904.7.4 High Strength Friction Bolts and Bolted Connections

The general requirement shall be as per relevant IS Specifications mentioned in
Clause 1903.2.2. Unless otherwise specified by the Engineer, bolted connections of structural
joints using high tensile friction grip bolts shall comply with requirements mentioned in
IS:4000.

1904.7.5 Washers

In all cases where the full bearing area of the bolt is to be developed, the bolt shall be
provided with a steel washer under the nut of sufficient thickness to avoid any threaded
portion of the bolt being within the thickness of the parts bolted together and to prevent the
nut when screwed up, from bearing on the bolt.

For close tolerance or turned barrel bolls, steel washers whose faces give a true bearing
shall be provided under the nut. The washer shall have a hole diameter not less than 1.5 mm
larger than the barrel and thickness not less than & mm so that the nut, when screwed up,
will not bear on the shoulder of the bolt.

Taper washer, with correct angle of taper, shall be provided under all heads and nuts bearing
on bevelled surfaces.

Spring washers may be used under nuts to prevent slackening of the nuts when excessive
vibrations occur.

Where the heads or nuts bear on timber, square washers having a length of each side not
less than three times the diameter of bolts or round washers having a diameter of 3% times
the diameter of bolts and with a thickness not less than one quarter of diameter, shall be
provided.

1904.7.6 Studs

Ordinary studs may be used for holding parts together, the holes in one of the parts being
tapped to take the thread of the stud. Countersunk studs may be used for making connections
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where the surfaces are required to be clear of all obstruction, such as protruding heads of
bolts or nivets. Studs may also be welded on the steel work in the positions required.

1904.7.7 Service Bolts

Service bolts shall have the same clearance as black bolts and where it is required that there
should be no movement prior to final riveting, sufficient drifts or close tolerance bolts shall be
used to locate the work.

1904.7.8 Tightening Bolts

Bolted connection joints with black bolts and high strength bolts shall be inspected for
compliance of codal requirements,

All joint surfaces for bolted connection including bolts, nuts and washers shall be free of
scale, dirl, burrs, other foreign material and other defects that would prevent solid seating of
parts, The slope of surface of balted parts in contact with bolt head and nuts shall not exceed
1:20 plane normal to bolt axis; otherwise suitable tapered washer shall be used.

All fasteners shall have a washer under nut or bolt head, whichever is tumed in tightening.

Each fastener of joint shall be tightened to specified value or to 70 percent of specified
minimum tensile strength by hand wrenches (turn of nut method) or calibrated wrenches,
manual torque wranches, impact wrench or any other method specified by the Engineer.

When ‘turn of nut’ method is used for tightening the bolts in a joint, all bolts shall be first
brought to snug-tight condition i.e. tightening by full manual effort using ordinary wrench or by
a few impacts of any impact wrench. All bolts in the joint shall then be tightened additionally
by applicable amount of nut rotation as specified in 15:4000,

The Engineer shall observe the installation and tightening of bolts to ensure that correct
tightening procedure is used and all bolts are tightened. Regardless of tightening method
used, tightening of bolts in a joint should commence at the most rigidly fixed or stiffest point
and progress towards the free edges, both in initial snugging and in final lightening,

The tightness of bolts in connection shall be checked by inspection wrench, which can be
torque wrench, power wrench or calibrated wrench.

Tightness of 10 percent bolts, but not less than two bolts, selected at random in each
connection shall be checked by applying inspection torque. If no nut or bolt head is turned
by this application, connection can be accepted as properly tightened, but If any nut or head
has turned, all bolts shall be checked and, if necessary, re-tightened.
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1804.7.9 Drifts

The barrel shall be drawn or machined to the required diameter for a length of not less than
one diameter over the combined thickness of the metal through which the drifts have to pass.
The diameter of the parallel barrel shall be equal to the nominal diameter of the hole subject
to a tolerance of +0 mm and - 0,125 mm. Both ends of the drift for a length equal to 1% times
the diameter of the parallel portion of the bar, shall be turned down with a taper to a diameter
at the end equal to one-half that of parallel portion.

1904.8 Pins and Pin Holes

1904.81 Pins

The pins shall be parallel throughout and shall have a smooth surface free from flaws. They
shall be of sufficient length to ensure that all parts that they connect, shall have a full bearing
on them, Where the ends are threaded, they shall be turned to a smaller diameter at the ends
for the thread and shall be provided with a pilot nut, where necessary, to protect the thread
when being drawn to place. To facilitate insertion and extraction, pins may be chamfered
beyond the required length and provided with suitable holes in the chamfered portion.

Pins more than 175 mm in length or diameter shall be forged and annealed.

1904.8.2 Pin Holes

Pin holes shall be bored smooth, straight and true to gauge at right angles to the axis of the
member and parallel with each other, unless otherwise required, The tolerance in the length
of tension members from outside to outside of pin holes and of compression members from
inside to inside of pin holes shall be 1 mm. In built-up members, the boring shall be done only
after the members have been finally riveted, welded or bolted unless otherwise approved by
Engineer.

The specified diameter of the pin hole shall be its minimum diameter. The resulting clearance
between the pin and the hole shall not be less than 0.5 mm and not more than 1 mm.

1904.9 Shop Erection and Match Marking

Before being dispaiched, the steel work shall be temporarily erected in the fabrication
shop for inspection by the Engineer either wholly or in such portion as the Engineer may
require, so that he may be satisfied in respect of both the alignment and fit of all connections.
For this purpose, sufficient number of parallel drifts and service bolts tightly screwed up,
shall be employed. All parts shall fit accurately and be in accordance with drawings and
specifications.
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The steel work shall be temporarily assembled at place of fabrication. Assembly shall be of full
truss or girder, unless progressive truss or girder assembly, full chord assembly, progressive
chord assembly or special complete structure assembly, is specified by the Enginear.

The camber diagram showing camber al each panel point, method of shop assembly and
any other relevant detail, shall be submitted to Engineer for approval.

The field connections of main members of trusses, arches, continuous beams, spans, bends,
plate girders and rigid frame shall be assembled, aligned and accuracy of holes and camber
checked by the Engineer. Only thereafter shall reaming of sub-sized holes to specified size,
be taken up.

The assembly shall be dismantled only after final drilling of holes has been completed and
the work has been passed by the Engineer. Before dismantling, each part shall be carefully
marked for re-erection with distinguishing marks and stamped with durable markings.
Drawings showing these markings correctly shall be supplied to the Engineer.

Unloading, handling and storage of steel work as per these Specifications shall be the
responsibility of the Confractor. The cost of repairs, removal of rejected material, and
transportation of replacement material to the site, shall be borne by the Contractor.

In cases where close tolerance or turned barrel bolts are used and interchangeability is not
insisted upon, each span shall be erected and its members marked distinctly.

1904.10 Welding

1904.10.1 All welding shall be done with the prior approval of the Engineer and
the workmanship shall conform to the specifications of the relevant Indian Standards as
appropriate,

When material thickness is 20 mm or more, special precautions like pre-heating shall be
taken as laid down in 15:9585. Surfaces and edges to be welded shall be smooth, uniform
and free from fins, tears, cracks and other discontinuities. Surface shall also be free from
locse or thick scale, slag rust, moisture, oil and other foreign materials. Surfaces within
50 mm of any weld location shall be free from any paint or other material that may prevent
proper welding or cause objectionable fumes during welding.

The general welding procedures including particulars of the preparation of fusion faces for
metal arc welding. shall be carried out in accordance with 15:9595.

The welding procedures for shop and site welds including edge preparation of fusion faces

shall be as per details shown an the drawings and shall be submitted in writing for the approval
of the Engineer, in accordance with Clause 22 of 15:9595, before commencing fabrication.
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Any deviation from this procedure has to be approved by the Engineer. Preparation of edges
shall, wherever practicable, be done by machine methods.

Machine flame cut edges shall be substantially as smooth and regular as those produced
by edge planing and shall be left free of slag. Manual flame cutting shall be permitted by the
Engineer only where machine cutting is not practicable.

Electrodes to be used for metal arc welding shall comply with relevant Indian Standards
mentioned in Clause 1903.2.3. Procedure test shall be carried out as per 15:3613 to find out
suitable wire-flux combination for welded joint.

Assembly of parts for welding shall be in accordance with provisions of Clauses 14 to 18 of
IS:9595,

Welded temporary attachment should be avoided as far as possible. If unavoidable the
method of making any temporary attachment shall be asapproved by the Engineer. Any scars
from temporary attachment shall be removed by cutting and chipping and surface shail be
finished smooth by grinding to the satisfaction of the Engineer.

Welding shall not be carried out when the air temperature is less than 10°C, when the
surfaces are wet, during periods of strong winds and in snowy weather, unless the work and
the welding operators are adequately protected.

1904.10.2 Forwelding of any particular type of joint, welders shallundergo the appropriate
welders gualification test as prescribed in any of the relevan! Indian Standards 1S:817,
15:1966, 15:1393, 18:7307 (Part 1), 1S:7310 (Part 1) and 15:7318 (Part |) to the satisfaction of
the Engineer.

1904.10.3 In assembling and joining parts of a structure or of built-up members, the
procedure and sequence of welding shall be such as to avoid distortion and minimize
shrinkage stress.

All requirements regarding pre-heating of parent material and interpass temperature shall be
in accordance with provisions of 15:9595.

1904.10.4 Peaning of weld shall be carried out wherever specified by the Engineer :
a) If specified, peening may be employed to be effective on each weld
layer except the first filling layer.

b} After weld has cooled, the peening should be carried out by light  blows
from a power hammer using a round nosed tool. Care shall be taken to
prevent scaling or flaking of weld and base metal from over peening.
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1904.10.5 Where the Engineer has specified that the butt welds are to be ground flush,
the loss of parent metal shall not be greater than that allowed for minor surface defects. The
ends of butt joints shall be welded so as to provide full throat thickness. This may be done
by use of extension pieces, cross runs or other means approved by the Engineer. Extension
pieces shall be removed after the joint has cooled and the ends of the weld shall be finished
smooth and flush with the faces of the abutting parts.

1904.106 The following joints and welds which do not perform well under cyclic loading,
are prohibited.

a) Buli joints not fully welded throughout their cross-section

b) Groove welds made from one side only without any backing grip

c) Intermittent groove welds

d) Intermittent fillet welds

e) Bevelgrooves and J-grooves in butt joints for other than horizontal
position

fi  Plug and slot welds

1904.10.7 The run-on and run-off plate extension shall be used for providing full throat
thickness at the end of butt welded joints. These plates shall comply with the following
requirements.

i) One pair of run-on and one pair of run-off plates prepared from same
thickness and profile as the parent metal shall be attached to start and
finish of all butt welds, preferably by clamps.

ii)  When run-on and run-off plates are removed by flame cutting, they
shall be cul at more than 3 mm awayfrom the parent metal and the
remaining metal of the platesshall be removed by grinding or by any
other method approved by the Engineer.

1904.10.8 Welding of Stud Shear Connectors

The stud shear connectors shall be welded in accordance with the manufacturer's instructions
including those relating to pre-heating.

The stud and the surface to which it is to be welded shall be free from scale, moisture, rust
and other foreign material. The stud base shall not be painted, galvanised or cadmium plated
prior to welding.

The welds shall be visually free from cracks and shall be capable of developing at least the
nominal ultimate strength of studs.
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The procedural frial for welding the stud shall be carried out when specified by the
Engineer.

1804.11 Tolerances

Tolerances in dimensions of components of fabricated structural steel work shall be
specified on the drawings and shall be subject to the approval of the Engineer before
fabrication. Unless otherwise specified, all parts of an assembly shall fit together accurately
within tolerances specified in Table 1900-2.

A machined bearing surface, where specified by the Engineer, shall be machined within a
deviation of 0.25 mm for surfaces that can be inscribed within a square of side 0.5 m.

Table 1900-2 : Fabrication Tolerances - Individual Components

1) Length
a) |Member with both ends finished for contact|+ 1 mm
bearing
b} |Individual components of members with end |+ 0 mm
plate connection -2 mm
c) | Other members of length
i) Upto and including 12 M + 2 mm
ii) Over 12 M + 3.5 mm
2) | Width
a) | Width of built-up girders £ 3 mm
b) |Deviation in the width of members required |+ 0 mm
to be inserted in other members -3 mm
3) | Depth
Deviation in the depths of solid web and open web [+ 3 mm
girders -2 mm
4) |Straightness
a) | Deviation from straightness of columns L3000 subject to maximum
of 15 mm
where L is length of member
i) in elevation + 5 mm
-0 mm
ii) In plan L/1000 subject lo a
maximum of 10 mm
5) | Deviation of centre line of web from centre line of | 3 mm
flanges in built-up members at contact surface
6) |Deviation from flatness of plate of webs of built-|0.005 d to a maximum of
up members in a length equal to the depth of the |2 mm where d is depth of
members the member
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7)

Tilt of ﬂangﬁ of plate girders

a) | At splices and stiffeners, at supports, at the top
flanges of plate girders and at bearings

0.005 b to a minimum of
2 mm where b Is width of the
member

b) |at other places

0.015 b to a maximum of
4 mm where b is width of the
member

8)

Deviation from squareness of flange to web of columns

L/M000, where L is nominal

9)

and box girders

Deviation from sgquareness of fixed base plate (not
machined) to axis of columns. This dimension shall
be measured parallel to the longitudinal axis of the
column al points where the outer surfaces of the
column sections make contact with the base plate

length of the diagonal
D/500, where D is the
distance from the column
axis lo the point under
consideration on the base

plate

10)

Deviation from squareness of machined ends to axes
of columns

D/1000, where D is as
defined in 9 above

11)

Deviation from squareness of machined ends o axes
of beams

D/1000, where D is as
defined in 8 above

12)

Ends of members abutting at joints through cleats or
end plates, permissible deviation from squareness of
ends

1/600 of depth of member
subject to a maximum of
1.5 mm

1904.12

Annealing and Stress Relieving

The members to be annealed or stress relieved as indicated in the contract or specified
by Engineer, shall have finish machining, boring, etc., done subsequent to heat treatment.
The stress relief treatment shall conform to the following unless otherwise specified by
Engineer:

The temperature of the fumace shall not be more than 300°C at the

The rate of heating shall not be more than 220°C per hour divided by

maximum metal thickness, subject to maximum of 220°C per hour.

After maximum lemperature of 600°C s reached, the assembly shall

be held within specified limit of time based on weld thickness. The
femperature shall be maintained uniformly throughout the furnace
during holding period such that temperature at no two points on the

a)

time welded assembly is placed in it.
b)
c)

member will differ by more than B0"C.
d)

The cooling shall be done in closed fumace when temperature is 300°C,

atl the maximum rate of 260°C per hour divided by maximum meatal
thickness. The local siress relieving shall be carried out if specified and

procedure approved by Engineer.
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1904.13 Rectification of Surface Defects

The surface defects revealed during fabrication or cleaning shall be repaired as specified.
The repair by welding on any surface defect or exposed edge lamination shall be carried out
only with approval of Engineer.

1904.14 Alignment at Splice and Butt Joints

Bolted splice shall be provided with steel packing plates where necessary, to ensure that the
sum of any unintended steps between adjacent surfaces does not exceed 1 mm for HSFG
bolted joints and 2 mm for other joints.

In welded butt joints, misalignment of parts to be joined shall not exceed the lesser of 0.15
times the thickness of thinner part or 3 mm. However, if due either to different thicknesses
ansing from rolling tolerances or a combination of rolling tolerances with above permitted
misalignment, this deviation is more than 3 mm, it shall be smoothened by a slope not steeper
than 1:4,

1905 ERECTION

1905.1 General

These provisions shall apply to erection of stee| bridge superstructures or steel main members
of bridge superstructures, which span between supports.

If the substructure and the superstructure are built under separate contracts, the Employer
will provide the substructure, constructed to correct lines, dimensions and elevations properly
finished and will establish the lines and the elevation required for erection purposes.

The Contractor shall erect the structural steel, remove the temporary construction and do all
work required to complete the construction included in the contract, in accordance with the
drawings and the specifications and to the entire satisfaction of the Engineer.

1805.2 Organisation and Equipment

The Contractor shall submit erection plans prepared by the fabricator showing the method
and procedure of erection, compatible with the details of fabrication.

A detalled scheme shall be prepared showing stage-wise activities, with complete drawings
and working instructions. This should be based on detailed stage-wise calculations taking
into account specifications and capacity of erection equipment machinery, lools and tackles
to be used and temporary working loads as per codal provisions.
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The scheme shall also take into account site conditions such as hydrolegy, rainfall, flood
timings and intensity, soil and subsoil conditions in the river bed and banks, maximum water
depth, temperature and climatic conditions and available working space.

The scheme shall indicate details of materials required with specifications, quantities, type
of storage, efc. It shall also indicate precisely the type of temporary fasteners to be used as
also the minimum percentage of permanent fasteners to be fitted during the stage erection.
The working drawings should indicate clearly the temporary jigs, fixtures, clamps, spacer
supports, elc.

All components of the bridge shall be got checked for their adequacy lo take care of temporary
forces to which they are subjected during erection so as to ensure safety of the structure at
all stages of erection.

Unless otherwise provided in the contract, the Contractor shall supply and erect all necessary
falsework and staging and shall supply all labour, tools, erection plant and other materials
necessary to carry out the work complete in all respects.

The Contractor shall supply all rivets, bolts, nuts, washers, efc. required to complete erection
al site with an allowance for wastage of 12% percent of the net number of field rivets, bolts,
washers required, or a minimum of five numbers of each item.

Service bolts and nuts, washers and drifts for use in erection shall be supplied at 60 percent
(45 percent bolts and 15 percent drifts) of the number of field rivets per span in each size
(this Includes wastage). A reduction in the numbers of service bolts, elc., may however, be
specified by the Engineer if more than one span of each type is ordered.

Prior to actual commencement of erection, all equipment, machinery, tools, tackles, ropes, etc.
need to be tested to ensure their efficient working. Frequent visual inspection of vulnerable
areas is essential to detect displacements, distress, damages, elc.

Deflection and vibratory tests shall be conducted on supporting structures, launching truss
and also the structure under erection. Any unusual deviation or looseness of fittings, is to be
noted and reviewed.

For welded structures, welders' qualifications and skills are to be checked as per standard
norms. Non-destructive tesis of joints are to be carried out as per designer's directives.

Precision non-destructive testing instruments should be used for frequent checking of various
important parameters of the structures and systematic records should be maintained.

Safety requirements shall conform to 1S:7205, 1S:7273 and 1S:7269 as applicable and

all aspects of safety commensurate with economy and speed of construction, shall be
considered.
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Erection work should start with complete resources mobilized as per latest approved drawings
and after a thorough survey of foundations and other related structural work. For works of
large magnitude, mechanization is to be adopted to the maximum extant possible.

The structure should be divided into erectable modules as per the scheme. The module
should be pre-assembled in a suitable yard / platform and its matching with members of the
adjacent module checked by trial assembly before erection.

The structure shall be set out to the required lines and levels. The steelwork should be
erected, adjusted and completed in the required position to the specified lines and levels
with sufficient drifts and bolts. Packing materials shall be available to maintain this condition.
Quality surveillance checks need 1o be carried out frequently.

Before starting work, the Contractor shall obtain necessary approval of the Enginaer for the
methodology/procedure of erection, drawings of temporary works, use of erection equipments
and the number and character of tools and plant. The approval of the Engineer shall not
relieve the Contractor of his responsibility for the safety of his methodology and equipment or
from carrying out the work fully in accordance with the drawings and specifications.

During execution, the Contractor shall have a competent engineer or foreman in charge of
the work, who has adequate expenence in steel erection and is acceptable to the Engineer,

1905.3 Handling and Storing of Materials

Suitable area for storage of structures and components shall be located near the site of work.
The access road should be free from water logging during the working period and the storage
area should be on firm levelled ground.

The store should be provided with adequate handling equipment viz. mobile crane, gantries,
derricks, chain pulley blocks, winch etc., of capacity as required. Stacking area should be
planned and have racks, stands sleepers, access tracks etc. and proper lighting.

Storage should be planned to suit erection work sequence and avoid damage or distortion of
material. Excessively rusted, bent or damaged steel shall be rejected. Methods of storage and
handling steel, whether fabricated or not, shall be subject to the approval of the Engineer.

Fabricated materials are to be stored with erection marks visible, They should not come into
contact with earth surface or water and should be accessible to handling equipment.

All materials, consumables, including raw steel or fabricated material shall be stored
specification-wise and size-wise above the ground upon platforms, skids or other supports.
They shall be kept free from dirt and other foreign matter and shall be protected as far as
possible from corrosion and distortion. Electrodes shall be stored specification-wise and shall

807



Section 1900 Structural Stesl

be kept in dry warm condition in properly designed racks. The bolts, nuts, washers and other
fasteners shall be stored in gunny bags on racks above the ground with protective oil coating.
Paint shall be stored under cover in air-tight containers. Small hand tools shall be kept in
containers in covered stores.

15:7293 and IS:7969 dealing with handling of materials and equipment for safe working should
be followed. Safety nuts and bolts as direcled are to be used while working. The Contractor
shall be held responsible for loss or damage to any material paid for by the Employer while
in his care or for any damage lo such material resulting from his work.

1905.4 Formwork

The formwork shall be properly designed, substantially built and maintained for all anticipated
loads. The Contractor, if required, shall submit plans for approval to the Engineer. Approval
of the plans, however, shall not relieve the Contractor of his responsibility for adeqguacy and
effective performance of the formwork.

1905.5 Assembling Steel

The parts shall be accurately assembled as shown on the drawings and match marks shall
be followed. The material shall be carefully handled so that no parts will be bent, broken or
otherwise damaged.

Hammering which will injure or distort the members shall not be done, Bearing surface or
surfaces to be in permanent contact shall be cleaned, before the members are assembled.
The truss spans shall be erected on blocking, so placed as to give the proper camber. The
blocking shall be left in place until the tendon chord splices are fully riveted and all other truss
connections pinned and bolted. Rivets in splices of butt joints of compression members and
rivets in railings, shall not be driven until the span has been swung,

All joint surface for bolted connections including bolts, nuts, washers shall be free from scale.
dirt, burrs, other foreign materials and defects that would prevent solid seating of parts. The
slope of surface of bolted parts in contact with bolt head and nut shall not exceed 1 in 20. in
a plane normal to bolt axis; in case it does, suitable tapered washer shall be used.

All fasteners shall have a washer under nut or bolt head, whichever is turned in tightening.

Any connection lo be riveted or bolted shall be secured in close contact with service bolis
or with a sufficient number of permanent bolts before the rivets are driven or before the
connections are finally bolted. Joints shall normally be made by filling not less than 50 percent
of holes with service bolts and barrel drifts in the ratio 4:1, The service bolts are to be fully
tightened as soon as the joint is assembled. Connections to be made by closa tolerance or
barre| bolts shall be completed as soon as pracicable after assembly.
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Any connection to be site welded shall be securely held in position by approved methods to
ensure accurate alignment, camber and elevation before welding is commenced.

Field riveting, welding, bolting and pin connections shall conform to the requirements of
Clause 1904 as appropriate.

The correction of minor misfits involving harmless amounts of reaming, cutting and chipping
will be considered a legitimate part of erection. However, any error in the shop fabrication or
deformation resulting from handling and transportation which prevents proper assembling
and fitting up of parts by moderate use of diifts or by a moderate amount of reaming and
slight chipping or cutting, shall be reported immediately to the Engineer. In such cases, the
method of correction shall be approved by the Engineer and carried out in his presence.

1905.6 Field Inspection

1905.6.1 General

All materials equipment and work of erection shall be subject to the inspection of the Engineer
who shall be provided with all facilities required for this purpose, including labour and tools,
at all reasonable times. Any work found defective is liable to be rejected.

1905.6.2 Na protective treatment shall be applied to the work until the appropriate
inspection and tesling have been carried out. The stage inspection shall be carried out for all
operations so as to ensure correctness of fabrication and good quality. Girder dimensions and
camber shall not be finally checked until all welding and heating operations are completed
and the member has cooled to a uniform temperature.

1905.6.3 Testing of Material

Structural steel shall be tested for mechanical and chemical properties as per appropriate
Indian Standards as may be applicable and shall conform to requirements specified in 15:226,
IS:2062, IS:11587, 15:1977, 15:8500 and 15:961.

Rivets, bolts, nuts, washers, welding consumables, steel forging, casting and stainless stee|
shall be tested for mechanical and chemical properties in accordance with the appropriate
Indian Standards.

Rolling and cutting tolerance shall be as per 1S:1852. The thickness tolerance check
measurements for plates and rolled sections shall be taken at not less than 15 mm from

edge.

Check for laminations in plates shall be carried out for areas specified in Clause 1904.2, by
ultrasonic testing or any other specified method. Flame cut edges without visual signs of
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laminations need not be tested for compliance with Clause 1904.2, unless otherwise specified
by Engineer,

Steel work shall be inspected for surface defects and exposed edge laminations during
fabrication and blast cleaning. Significant edge laminations found shall be reported to the
Engineer for his decision.

Chipping, grinding, machining or ultrasonic testing shall be used to determine depth of
imperfection,

1905.6.4 Testing of Connections
1905.6.4.1 Bolted Connections

Bolts and bolled connection joints with high strength friction grip bolts, shall be inspected and
tested according to 15:4000.

Bolted connection joints with black bolts and high strength bolts shall be inspected and tested
for compliance or requirements mentioned in Clause 1904.7.8.

1905.6.4.2 Riveted Connections

Rivets and riveted connection shall be inspected as per Clause 1904,6 and tested for
compliance of codal requirements.

The firmness of joint shall be checked by 0.2 mm filler gauge. which shall not go inside
under the rivet head by more than 3 mm. There shall not be any gap between members to
be riveted.

Driven rivets shall be checked with rivet testing hammer. When struck sharply on the head
with the hammer, the rivet shall be free from movement and vibration. All loose rivels and
rivets with cracks, badly formed or deficient heads or with heads which are eccentric with
shanks, shall be cut out and replaced.

The alignment of plates at all bolted splice joints and welded butt joints shall be checked for
compliance with codal requirements.

Testing of flame cul and sheared edges is lo be done, where the hardness criteria given In
the code are adopted. Hardness testing shall be carried out on six specimens.

1905.6.4.3 Welded Connections

Welding procedure, weided connections and testing shall be in compliance with codal
requirements,
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Welders qualification test shall be carried out as per requirements laid down in 15:7318
(Part 1). For approved welding procedures, the approval tests shall be as per requirements
of IS:7310 (Part 1).

All facilities necessary for stage inspection during welding and on completion shall be provided
ta the Engineer or his inspecting authority by fabricator.

Adequate means of identification either by identification mark or other record shall be provided
to enable each weld to be traced to the welder{s) by whom its welding was camed out,

All metal arc welding shall be in compliance with 1S:8595 provisions.

The method of inspection shall be in accordance with 1S:822 and extent of inspection and
lesting shall be in accordance with the relevant standards or as agreed with the Engineer.

1805.7 Procedure tests for Welds

The destructive and non-destructive test of weld shall be carried out according to 1S:7307
(Part [).

1805.7.1 Non-Destructive Testing of Welds

One or more of the following methods may be applied for inspection or testing of weld :

i}  Visual Inspection : All welds shall be visually inspected, to cover all
defects of weld such as size, porosity, crack in the weld or in the HAZ
(Heat Affected Zone) etc. Suitable magnifying glass may be used for
visual inspection. A weld shall be acceptable by visual inspection if it is
seen thal :

a) The weld has no cracks.

b} Thorough fusion exists betwean weld and base metal and between
adjacent layers of wald metal.

¢} Weld profiles are in accordance with relevant Clauses of 15:8585
or as agreed with the Enginear.

d) The weld is of full cross section, except for the ends of intermittent
fillet welds outside their effective length.

e) When weild is transverse to the primary stress, undercut shall not
be more than 0.25 mm deep in the part that is undercut. When the
weld is parallel to the primary stress, undercut shall not be more
than 0.8 mm deep in the part that is undercut.

fi  The fillet weld in any single continuous weld shall be parmitted to
under run the nominal fillet weld size specified by 1.6 mm without
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i)

i)

v)

v)

Structural Steel

correction, provided that the undersized portion of the weid does
not exceed 10 percent of the length of the weld. On the web-lo-
flange welds of girders, no under-run is permitied at the ends for
a length equal to twice the width of the flange.

g) The piping porosity in fillet welds shall not exceed one in each
100 mm of weld length and the maximum diameter shall not exceed
2.4 mm, except for fillet welds connecting stiffeners to web, where
the sum of diameters of piping porosity shall not exceed 9.5 mm
in any 25 mm length of weld and shall not exceed 19 mm in any
300 mm length of weld.

h) The full penetration groove weld in butt joints transverse to the
direction of computed tensile stress, shall have no piping porosity.
For all other groove welds, the piping porosity shall not exceed
one in 100 mm of length and the maximum diameter shall not
excead 2.4 mm.

Magnetic Particle and Radiographic Inspection : Welds that are
subject to radiographic or magnetic particle testing in addition to visual
inspection, shall have no crack.

Magnetic particle test shall be carried out according to 15:5334 for
detection of crack and other discontinuity in the weld,

Radiographic test shall be carried out for detection of internal flaws
in the weld such as crack, piping porosity inclusion, lack of fusion,
incomplete penetration, elc. This test may be carried out as per 15:1182
and IS:4853,

Ultrasonic Inspection : Ultrasonic testing, in addition to visual
inspection, shall be carried out for detection of internal flaws in the weld
such as cracks, piping porosity inclusion, lack of fusion, incomplete
penetration, elc. Acceptance criteria shall be as per 1S5:4280 or any
other relevant IS Specification and as agreed to by the Engineer,

Bearing stiffeners or bearing diaphragms adjacent to welds, flange
plates adjacent to web/flange welds, plates at cruciform welds, plates
in box girder construction adjacent to comer welds or other details
where specified by the Engineer, shall be ultrasonically tested after
fabrication,

Liguid Penetration Inspection : The liquid penetrant test in addition
to visual inspection, shall be carried out for detection of surface defect
in the weld, as per |1S:3658.

Non-destructive testing of the following welds shall be carried out using
any of the methods described at (ii), (iii) and (iv) above, as may be
agreed to by the Engineer.
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a) Al transverse butt welds in tension flanges

b) 10 percent of the length of longitudinal and transverse butt welds
in tension flanges.

c) 5 percent of the length of longitudinal and transverse butt welds in
compression flanges.

d) All transverse butt welds in webs adjacent to tension flanges as
specified by the Engineer.

The particular length of welds in webs to be tested shall be agreed with the Engineer, in case
{b) or (c).

Any lamination, lamellar tearing or other defect found shall be recorded and reported to the
Engineer for his decision.

1905.7.2 Testing of Welds for Cast Steel

The testing of weld for cast steel shall be carried out as agreed to and directed by the
Engineer.

1905.7.3 Stud Shear Connectors

Stud shear connectors shall be subjected to the following tests:

a) The fixing of studs after being welded in position shall be tested by
striking the side of the head of the stud with a 2 kg hammer to the
satisfaction of the Engineer.

b) The selected stud head shall not show displacement of more than
0.25 times the height of the stud, from its original position, if struck once
with a 6 kg hammer. The stud weld shall not show any sign of a crack
or lack of fusion.

The studs whose welds have failed the tests given in (a) and (b} shall be replaced.

1905.7.4 Inspection of Members

1905.7.4.1 Inspection Requirement

The fabricated member/component made out of rolled and built-up section shall be checked
for compliance of the tolerances given in Table 1900-2. Inspection of member/components
for compliance with tolerances, and the check for deviations shall be made over the full

length.

During checking, the inspection requirement shall be indicated in such a manner that local
surface irregularities do not influence the results.
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For plate, out-of-plane deviation shall be checked at right angle to the surface over the full
area of plate.

The cross girder or cross frame deviation shall be checked over the middie third of its length
between each pair of webs and at the end of member for cantilever,

The web of rolled beam or channel section shall be checked for out-of-plane deviation in a
longitudinal direction over a length equal to the depth of the section.

During inspection, the component/member shall not have any load or external restraint.
1905.7.4.2 Inspection Stages

The stages of inspection to be carried out for compliance of tolerances shall include, but not
be limited to, the following :

a) Forcompleted parts, componentimembers - on completion of fabrication
and before any subsequent operation such as surface preparation,
painting, transportation, erection,

b) For webs of plate and box girder, longitudinal compression flange
stiffeners in box girders and orthotropic decks and all web stiffeners at
site joints - on completion of site joint.

c) Forcross girders and frames, cantilevers in orthotropic decks and other
parts in which deviations have apparently increased - on completion of
site assembly.

Where, on checking member/component for out-of-plane or out-oi-straightness at right
angles to the plate surface, and any other instances, the deviation exceeds the tolerance,
the maximum deviation shall be measured and recorded. The record shall be submitted to
the Engineer who will determine whether the component/member may be accepted without
rectification, acceptedwith rectification or rejected.

1906 PAINTING
1906.1 General

Unless otherwise specified, all metal work shall be given approved shop coats as well as field
coats of painting. The Hem of work shall include preparation of metal surfaces, application of
protective covering and drying of the paint coatings along with all lools, scaffolding, labour
and materials necessary,

Coatings shall be applied only to dry surfaces and the coated surfaces shall not be exposed
to rain or frost before they are dry. The coatings shall be applied to all surfaces excluding
shear connectors and inner surfaces of fully sealed hollow sections. While coating adjacent
surfaces, care shall be taken to ensure that primer is not applied on the shear connectors.
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1906.1.1 Types of Paints
i} Ordinary Paints
These include paints based on drying oils, alkyd resin, modified alkyd
resin, phenolic vamnish epoxy, elc,
Ordinary painting can generally be sub-divided into two types:
a) Primary Coats :
This shall be applied immediately after the surface preparation

and should have the properties of adhesion, corrosion inhibition
and imperviousness to water and air,

b) Finishing Coats

This shall be applied over the primary coat and should have the
properties of durability, abrasion resistance, aesthetic appearance
and smooth finish.

iy  Chemical Resistant Paints
The more highly corrosion resistant paints can be divided into two main
groups :
a) One pack paints (ready for use)
b)  Two pack paints (mixed before use)

The two pack paints shall be mixed together just before use since
they remain workable thereafter only for a restricted period of
time

W)  Other types of paints as mentioned in Clause 1903.4 of this Section
may also be used, subject to approval by the Engineer,

All paints shall conform to relevant IS Standards as appropriate.

1906.1.2 Surfaces which are inaccessible for cleaning and painting after fabrication
shall be painted as specified before being assembied for riveting.

All rivets, bolts, nuts, washers elc., are to be thoroughly cleaned and dipped into boiling
linseed oil conforming to IS:77.

All machined surfaces are to be well coated with a mixture of while lead conforming to 1S:34
and mutton tallow conforming to 1S:887.

In site painting, the whole of the steel work shall be given the second cover coat after final
passing and after touching up the primer and cover coats, if damaged in transit.

1906.1.3 Quality of Paint

Only paints which have been tested for the following qualities as per the specifications given
in the relevant IS codes, should be used :

= Weight test (weight per 10 litre of paint tharoughly mixed)

615



Section 1900 Structural Steal

- Drying time

- Flexibility and adhesion

- Consistency

- Dry thickness and rate of consumption

1906.1.4 Unless otherwise specified, all painting and protective coating wark shall be
done in accordance with 1S:1477 (Part ).

1806.2 Surface Preparation

Steel surface to be painted either at the fabricating shop or at the site of work shall be
prepared in a thorough manner with a view to ensuring complete removal of mill scale by one
of the following processes as agreed to between the fabricator and the Engineer

a) Dry or wel grit/sand blasting
b)  Pickling which should be restricted to single plates, bars and sections
c) Flame cleaning

Primary coat shall be applied as soon as practicable after cleaning and in case of flame
cleaning, while the metal is still warm.

All slag from welds shall be removed before painting. Surfaces shall be maintained dry and
free from dirt and oil. Work out of doors in frosty or humid weather shall be avoided.

1906.3 Coatings

Prime coat to be used shall conform to the specification of primers approved by the Engineer.
Metal coalings shall be considered as prime coats. Primer shall be applied to the blast
cleaned surface before any deterioration of the surface is visible. In any case, the surface
shall receive one coat of primer within 4 hours of abrasive blast cleaning.

All coats shall be compatible with each other. When metal based coatings are used, the
undercoat shall be compatible with the concerned metal base. The undercoat and finishing
coat shall preferably be from the same manufacturer. Successive coats of paints shall be of
different shades or colours and each shall be allowed to dry thoroughly before the next is
applied. Particular care shall be taken with the priming and painting of edges, comers, welds
and rivets. Typical guidelines for epoxy based paints and the conventional painting systemn
for bridge girders as given below, may be complied with :

a) Epoxy Based Painting

i)  Surface preparation : Remove oiligrease by use of petroleumn
hydrocarbon solution (IS:1745) and grit biasting to near white
metal surface.

li)  Paintsystem :2 coats of epoxy zinc phosphate primer = 80 micron:
Total 5 coats = 200 micron
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b) Conventional Painting System for areas where corrosion Is not

severe Priming Coat :
One coat of ready mixed, red lead primer conforming to 1S:102

or
One coat of ready mixed zinc chrome primer conforming to 1S:104
followed by one coat of ready mixed red oxide zinc chrome primer
conforming to 15:2074

or
Two coats of red oxide zinc chrome primer conforming to 1S:2074.
Finishing Coats :
Two cover coals of red oxide paint conforming to 15:123 or any other
approved paint shall be applied over the primer coal. One coat shall be
applied before the fabricated steel work leaves the shop. Aflar the steel
work is erected at site, the second coat shall be given after touching up
the primer and the cover coats, if damaged in transit.

c) Conventional Painting System for areas where corrosion is severe

Priming Coat :
Two coats of ready mixed red lead primer conforming to 1S:102

or
One coal of ready mixed zinc chrome primer conforming to 1S:104
followed by one coat of ready mixed zinc chrome primer confarming to
15:2074.
Finishing Coats :
Two coats of aluminium paint conforming to 15:2339 shall be applied
over the primer coat. One coat shall be applied before the fabricated
steel work leaves the shop, After the steel work is erected at site, the
second coat shall be given after touching up the primer and the cover
coats, if damaged in transit.

1906.4 Painting in the Shop

All fabricated steel shall be painted in the shop after inspection and acceptance with at least
one priming coat, unless the exposed surfaces are subsequently to be cleaned at site or are
metal coated. No primer shall be applied to galvanised surfaces.

Shop contact surfaces, if specifically required to be painted, shall be brought together while
the paint is still wet.

Field contact surfaces and surfaces to be in contact with cament, shall be painted with primer
only. No paint shall be applied within 50 mm of design location of field welds. Paint shall be
completely dry before loading and transporting of the fabricated steel work to site.

Surfaces not in contact but inaccessible after shop assembly shall receive the full specified
protective treatment before assembly,
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Where surfaces are to 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 s likely to impair the quality of site welds,

Exposed machined surfaces shall be adequately protected,
1806.5 Painting at Site

Surfaces which will be inaccessible afler site assembly shall receive the full specified
protective treatment before assembly.

Surfaces which will be in contact afler site assembly shall receive a coat of paint (in addition
ta any shop 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 coal.

Where steel has received a metal coating in the shop, this coating shall be completed on site
50 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 inconvenience to the public and is appropriate lo the
type of structure being coated. Areas inaccessiblefor painting and areas shaded for spray
application, shall be coated first by brushing.

Qil 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 50 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.

1906.7 Protective Coatings in Different Environments

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

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

1807 TESTS AND STANDARDS OF ACCEPTANCE
The materials shall be tested in accordance with relevant IS Specifications and necessary
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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
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

)]

Wire brush to remove all loase rust and scale; 2 coats drying oll type
primer, and 1 under coat alkyd type paint; 1 finishing coat alkyd type.
Total dry thickness = 150 ym

foderate

i}

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

Polluted inland
environment

i}

Blast clean the surface; 2 coats of quick drying primer; undercoat

alkyd type paint 1 finishing coat alkyd type. Total dry film thickness
: 130 = 150 pym

Moderate

v}

Blast clean the surface; 2 coats of drying type oil primer; 1 under
coat micacecus Iron oxide pigmented drying oil type paint. Total dry
film thickness : 165-190 pm

Polluted inland
anvironments

Blast clean the surface; 2 coats of metallic lead pigmented chiorinated
rubber primer, 1 undercoat of high bulld chlorinated rubber primer,
1 under coat of high build chlorinated rubber; 1 finishing coat of
chlorinated rubber, Total dry film thickness - 200 pym

Severe coastal and
non-coastal interior
situations

vi) |Blasl clean the surfaca; 350 - 450 pym thickness coal tar epoxy, Severe

vil) |Pickle; hot dip galvanised (Zinc). Moderate
Total thickness : B5 um (life up to 15-20 years)

viii) | Grit biast, hot dip galvanised. (Zinc). Moderate
Total thickness = 140 pm (life more than 20 years)

ix) |Gritblast; 1 coatof sprayed zinc/aluminum followed by suitable sealer | Severe
Total thickness = 150 pm (life up to 15-20 years)

1908 MEASUREMENTS FOR PAYMENT

The measurements of this item shall be in tonnes based on the net weight of metal in the
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 Iron : 7.21 x 10 kg/cu.cm,
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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 5 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 1900-4.

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

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

Dia of Rivet as Manufactured-mm Weight of 100 Snap Heads - kg
12 1.3
14 2.1
16 34
18 4.45
20 6.1
22 8.1
24 10.5
27 16.0
30 20.5
33 27.2

The Contractor shall supply detailed caiculation sheets for the weight of the matal in the
fabricated structure.

Nao 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 unil rate for the completed structural steel work shall include the cost of all
materials, 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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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

25041 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 crales
over a layer of granular material which will act as a filter. The rear slopes, nol subjected o
direct attack of the river, may be protected by 300 mm - 600 mm thick cover of clayey or siity
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 nol 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 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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The gradation of the filter material shall satisfy the following requirements:

D 15 (Filter)
<5

D 85 (Base)

D 15 (Filter)
4< <20
D 15 (Base)

D 50 (Filter)
<25

D 50 (Base)

1) 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 85 size shall be at least twica the
maximum void size in pitching

2) In the foregoing, D 15 means the size of that sieve which allows 15 parcent 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).

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

4) The filter shall be compacted 1o 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 1580 mm.

2504.3 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 o 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 foe 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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The stone pitching shall commence in a rench 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 fiat 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) confarming to Section 1400 of these Specifications or in cemant
concrete 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:88 may be complied with,

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

2505.1 The work shall consist of constructing rubble stone/cement concrete block
fiooring laid over a bedding of cement concrete (M15).
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sealant trimmed to receive the wearing coat. Afler the wearing coal is completed, similar
sealant shall be provided to cover at least 50 mm on the wearing coat surface all round the
drainage assembly,

2706 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 80 mm wide, 150 mm high or circular with 150 mm
diameter, Weep holes shall extend 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 material shall be tested in accordance with these Specifications and shall meet the
prescribed criteria and requirements.

The work shall conform to these Specifications and shall meet the prescribed standards of
acceplance.

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;

i) Bituminous and cement concrete wearing coal shall be measured in
cubic metres. Steel reinforcement in wearing coat shall be measured in
fonnes.

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

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

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

v)  Drainage spouts shall be measured in numbers.
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2901 SCOPE

This work 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 with the requirements of these Specifications.

2902 MATERIALS

All materials used in the construction of pipe culverts 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
incorparation in the works.

2903 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 ane-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 is soft, spongy or other unstable soil, and unless other
special construction methods are called for on the drawings or in special provisions, such
unsuitable materal shall be removed to such depth, width and length as direcled 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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Trenches shall be kept free from waler until the pipes are installed and the joints have
hardenead.

2904 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 one of the
following two types as specified on the drawings :

I}  FirstClass Bedding : Under first class bedding, the pipe shall be evenly
bedded on a 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.

ii)  Concrete Cradle 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 factorylyard 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 or simply by manual labour in a 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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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 cement to 2 sand, mixed sufficiently
dry to remain in position when forced with a trowel or rammer. Care shall be taken to fill all
voids 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 after 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 carried 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 upto the top of the pipe in the above said
manner, a loose fill of a depth equal to external diameter of the pipe shall be placed over the
pipe before further layers are added and compacted.
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Section 2800 Pipe Culverts

2908 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

No traffic shall be permitted to cross the pipes unless height of filling above the top of the
pipes is atleast 600 mm.

2810 MEASUREMENTS FOR PAYMENT

RCC pipe culvert shall be measured 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.

2911 RATE

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

3101 SCOPE

The work covers 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 soil retaining wall,
(ii) Reinforced soil abutment, (iii) Reinforced soil slope

Reinforced soil 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
sirip, 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 synthatic (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 quality 5454 in the H 24
condition.
3103.3 Copper strip shall comply with BS:2870 quality C 101 or C 102 in the % H

condition and shall have 0.2 percant proof stress of not less than 180 N/mmy.

3103.4 Carbon steel strip shall comply with BS EN 10025 or 1S:2062 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/sq.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 I1S:2062 grade Fe 490, except the
elongation (on base metal) for which minimum 22 percent is acceptable.
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Section 3100 Reinforced Soil

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

All permanent metallic connectors {exposed o soil), tie strips and lugs shall be hot dip
galvanized. Nuts/ bolts (fasteners) shall be galvanized as per requirements of IS: 1367-
Part 3. Nuts/ bolts (fasteners) shall be of grade 10.9.

For all metallic components, where holes or penetrations are made through the reinforcing
elements lo accommeodate 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 5 31 or
3/6 S 33 excep! 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?.

31036 All metallic components buried in soil shall be of electrolytically compatible
materiais,

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
geosynthelic reinforcing elements, in Clause 3103.7.2.

Geotextile fabric 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, geotexiiles, geostrips, polymeric strips or straps, polymeric
ties or any other geosynthetic material, including any proprielary geosynthetic material, for
use as reinforcing element shall fulfill the following requirements:

a) Shall have ISO ( ISO-8001) or CE Certification for manufacturing
process and guality control, and

b)  The product shall have certification for use as soil reinforcing material
from an agency accredited for certifying geosynthetic reinforcement

products.
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Reinforced Soil Section 3100

¢) The manufacturer shall provide test reports from an independent
laboratary 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 installation damage

RF,; - Reduction factor for weathering

RF .- Reduction factor for chemical/ environmental effects.
f - Factor for the extrapolation of data

All the above factors shall be determined in accordance with the provisions of ISO/TR 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 ISO-10319. The test results shall be accompanied by siress-strain
curves showing strength at 2% and 5% strain and strain/elongation at failure.

The manufacturer shall also provide the results of ultimate tensile strength for each lol 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 carried oul to provide values of

i) Pull-out coefficient as per ASTM D 6706 “Standard Test Method for
Measuring Geosynthetic Pullout Resistance in Soil” 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
technigue” 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 accordance with 1S: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 (I5:2720:Part 39:Section 1). The
gradation of fill soil shall be as per following limits.

Sieve Size Percentage Passing
75 mm 100%

425 micron 0-60%

75 micron less than 15

Pl <6

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 P 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:SP-58). Fly ash shall also satisfy requirements concerning 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 soll zone shall be free from organic or other deleterious
materials and shall not react adversely (chemically, electrically or biologically) with the
reinforcement material and/or facia material.

Properties of fill soil in the reinforced zone, unreinforced zone (or retained/back filly 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.

3104.1 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 Rainforced
Fills with Steel Reinforcement

Property Criteria Test Method
Resistivity > 3000 ohm-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 Reinforceament

Where geosynthetic reinforcement is used for reinforcing elements manufactured from
polyester yam, 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

3105.1 The facing system shall be one of the following

a) Precas! reinforced concrete panels

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

d) Wrap around facing using geosynthetics

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

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

The facia units lo 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 embellishments. 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 herizontal 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
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LIST OF ITEMS

Sr. No. Brief description of the Standardised items

1 2

(1) Dismantling (road and bridge itams)

{2) Fainting Mlood guage marks on sub-sfructure
(3) Providing masonry steps with cement pointing
(4) Previding fiter media bahind abutment eic

{S-A}  Filling rubble batween returns & behind abutment
(5B} Providing rubble for apron
i€ Filling with sand
{A) betwonn refurns
(B} betwaen top and bottom plug
o} below rah foundations

()] Emuﬂnnhhunmumnunmarmhwmmm.ﬂm

dewataring

(B) Emmm{mhmmmhudmmmwhwmummm
dewntering

e Excavation for foundation in large boulders and soft rock without
blasting including dewatering

(10 Excavation for foundation in hard rack including dewatering.

(A} Requiring blasting
() Blasting prohibited

11) Diversion of waler course, providing colterdam,

bund or island for foundations

f 4] Orcinary concreta with or without reinforcements

(13) Controlled Concreta
(14-A) Providing steel cutting edga inchuding launcning where necessary
(14-B} Providing stesl liner for cubs, lor walls calseons

& steel steining for caissons.

(15) Providing and casting in situ well curb.

(16) Providing and casting in situ concrete for well steining
{17-A) Sinking of wells/caissons in all sorts or soil and murrum.
{17-B) Exira for sinking of wells/caissons in solt rock
{(17-C) Extra for sinking of wells/caissons in hard rock
(17-D) Extra for pneumatic sinking of wells/caissons

(18] Load testing of wells,

[18-A) an:mmmmwug
(18-B) Ordinary concrete for 1op plug
{20 Providing mild steel dowel bars for foundations

oo e A e R ﬂg
§

i0

10
15

21
21
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(21)
(A)
(8)

(23)

Prowviding
Mild sleal retnforcement
High yelld strength deformed bars reinforcemants

Empty boring through all sorts of stra a for RCC bored piles.

Load testing of pile foundations

30
a0

2

(25)

(26}

(27
(A}
(8)
{28)
(A)
(B)
(29)
(30)
{31)
(32)

(34)

(38)
(A)
(8)
()

(38)

{37)
(38)

{39}
(40)

{24.A) Coursed rubble stone Masonry in cement morar without cement

Pointing

{24-B) Coursed rubble stone masonry In cement martar with

Cement pointing

Uncoursed rubble stone masonry in cemant maortar with
Cemant painting

Extra for Khanki facing

Providing M.S- Dowel bars in substructure for-

Fres end

Fixed end

Mild steel and cast steel bearings
Fixed and siiding plate bearings.

Aoller and rocker bearings.

Restrained elasiomeric bearings
Providing pre-moulded asphakt filler [oints
Providing metal expansion joints.

Load test of supersbucture

(33-A) Providing RCC parapet precast in controed conorete
(33-B) Providing RCC parapet cast-in situ in controlled concrete

Providing post and pipe railing
Praviding water spout of 100 mm. dia. m. of
Cas! [ron

Galanised [ron

FvC

Providing marble plate

Prastressad concrote work

Providing high tensile stesl wires including
Prestressing

Cement pointing in camean] moriar

Providing and placing precast RCC footpath slab
in controlied concrete including cement chegquered tiles.

288 B
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REFERENCE TABLE FOR CORRESPONDING ITEM

Sr. Mo, of the item In the Sr. No. of the applicable
Schedule “B" of the tender enclosed specification .
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GENERAL TECHNICAL SPECIFICATIONS

1. General:

All measurements shall be made in the metric system. Differant ttems of work shall be
measurad in accordance with the procedures set forth in the relevant specifications read in conjunction
with General Conditions of Contract. The same shall not, however, apply in the case of lump-sum
items. All measurements and compuiations, unless otherwise, indicated, shall be carried neares! 1o the

foliowing limits :
{l} Length and breadth 10mm
(i) height, depth or thickness ol earthwork, sub-base, bases,
surfacings and structural members 05 mm
(iil} araas 0.01 Sg.Mrrs.
{iv] cubic contents 0.01 Cubic Mir.

In recording dimentions of work the sequence of length, width
and haighl of depth or thickness shall ba followead,

2. Measuraments of lead for materals
Whaera lead is specified in the coniract, the same shall be deemed 1o masn as describad
heraundar

Lead shall be datermined on the bases ol the shoriest practicable route and not the one
actually taken and the decision of the Engineerin- charge in this regard shall be {aken as final
Distances uplo and including 100 metres shall be measured in units of 50 metres exceeding 100
metres but not exceeding 1 km. in units of 100 metres, and exceading 1 km. in units of 500 metres. The
hall and greater than hall of the units shall be reckoned as one and less than hall of the units ignored.
In this regard, the source of the material shall be divided into suitable blocks and for aach biock the
distance from the centre of the block to the centre of placing pertaining o that biock shall be taken as
the lead distance, Whese no lead is specified, it shall mean all lead,

3. Surface Regularity
The surace regularity ol completed weanng surfaces in the longitudinal and transverse
directions shall ba within the tolerances indicaled in Table below. The longitudinal profile shall be
chached with a 3 metre long straight edge, at the middle of each traffic lane along a line paralelied 1o
three at

the cantra of the road, The transverse profile shall be checked with & set of camber boards
intervals of ien motres.

PERMITTED TOLERANCES OF SURFACE REGULARITY FOR PAVEMENT COURSES
Sr, Type of Longrtudinal profile with 3 metrs No. Cross Prolile
Mo Construction straight edpe

Maximum Per
Maximum  Maximum number of missible varation
Permissible Undulations permitted from specified
undutations in any 300 metres profile under
mim. lengih axceeding camber lemplate
B mm mim.
1. Bituminous wearing coal 15 20@ &

Notes. 1. @ These are for machine laid surfaces. If laid manually, tolerance ugto 50 percent
above these values in this column may be permitted. However this relaxation does not apply to the
value ol maximum undulation for longitudinal and cross profiles mentioned in columns 3 and 8 on the
tabia,



2. Surface evennes requirements in respect of both the longitudinal and cross profiles should be
simultansously satisfied.
3.1 Reclification :

Where the surlace iregularity fall outside the specified tolerances, the contractor shall be liabie 10
rudl:,rﬂ'-ulnhmmﬁmﬂhﬁﬂhﬁlﬂﬂnﬂhﬁnﬂm-h-mm al hi= own
cost,

32 Bituminous Constructions :

For bituminous constructions, for waaring cource, whers the surface is high or low. the tull depth
of the layer shall be removed and replaced with fresh material and compacted to specifications. In all
cases where the removal and replacement of a bituminous layer ks involved, the area treated shall not be
less than 5§ matres long and less than 1 lane wide.

4. Quality control tests during Construction :

The materals suppiled and the works caried out by the Contracior shall conform fo fhe
enclosed relevan! specifications. For ensuring the requisite quality of construction, the materials and
wwluﬁuhbamﬁu:udmmymmrum.udnuhldhathm.wﬂuEnukwrhm
Tes! procedures for the various quality control test are indicated in the respective sections of the
Specifications or for certain lests within this section. Where no specilic testing procedure is mantionad,
the test shall be carmed out as per the prevalent accepted Engineering practice 1o the directions of the
Engineer-in-charge.

5. Following materials shall conform fto the Indlan Standards shown “Against
Them":

(1) Camani 15 ;269
{2} Sand for Masonary 5 2116
(3} Sand for Concrete IS ;383
(4) Coarse aggregate IS ;383
(5) Mild Stasal I5 1432
(6) High yield strength deformed bars-

{a) Hot Ralled IS 1139

b} Cold Twisted I ;1788
{7} Cast Steel ;1030
(8) Cast iron IS ;210
(9) Structural Steed-

(a) Mid Stesl IS 226

(b} H. T. Steal IS :881

{c) Fusion welding quality steal IS :2062

{d) Rivet stoel IS :114Bor

IS5 1148 as apolicable.

{(10) H.T. Steal IS5 1785
(11) Grease I5 :1002
(12} Blectrodes for metal or welding of NLJ. 15 814

Item 1 - Dismantling (Road and Bridge items)

1. This work shall consist of removing, as here in after set forth, existing cubveris, bridges,
pavements, kerbes and other siructures like guard- rails, fances utillty poles, manholes, catch basins,
inlets, etc. Which are in place but interfere with the new construction or are not suitable to remain in place,
and ol salvaging and disposing of the resulting materials and back filling the resulting trenches and pits.

2. Existing culverts, bridges, pavemenis and ofher siructures which are within the highway
and which are designated to be removed shall be removed upto the limits and extent specified in
the drawings or as indicaled by the Engineer-in-charge.



3. Dismantling and removal operafions shall be caried out with such equipment and in
such a manner as 1o leave undisturbed, adiacent pavement, struciures and any other work o be lefi
In place.

4. All operations necessary for the removal of any existing structure which might endanger
niw construction shall be completed prior to the start of naw work.

5. Tha structures shall be dismantaled carefully and the resulling materials so removed as
not o cause any damage 1o the serviceable materials 1o be salvaged. the part of the structure to be
ratained and any olher properties or structures nearby.

6. Unless otherwise specified, the superstruciure portion of culversbridges shall be
Mrmwmmmuquﬂgmnﬂwmummm
upon the interlerence they cause o the new construction, Removal of overlying or adjucent material
it raquired in connection with the dismantaling of the structures, shall be incidental to this lem.

B. Pipe culverts shall ba carefully removed in such a manner to avoid damage to the pipes..

9, Steel structures shall uniess otherwise provided be carefully dismantaled in such a
manner 85 (0 avoid “damape to members thereci. Il specified In the drawing or directed by the

in-charge that structura is to be removed in a condition suilable for re-erection, ail members
be maich marked by the comiracior with white lead paint before dismantling end pins, nuts,

. be similarly marked 1o indicate their proper locafion, all pins, pin holas and

machined surfaces shall be painted with a mbrure of white lead and tallow and all loose parts shall
be sacurely wired to adjacent members or packed in boxes.

10 Timber structures shall be removed in such a manner as 1o avoid damage to such timber or
lumbser as is designated 1o be salvaged by ihe Engineer-in-charge.

11.In removing pavements, kerbs, gutiers and other struciures like guard rails, fences,
manholes, calch basings, inlets. etc. whare portions of the existing construction are to be left in the
finished work the same shall he removed o an existing |oint or out and chipped 1o a true fine with a
tace perpendicular 1o the surface of the existing strata. Sufficient removal shall be made 16 provide
for proper grades and connections with the new work as directed by the Engineer-in-charge.

12 All concrete pavemnenis, base course in camiage way and shoulders efc. designated for
removal shall be broken to pleces whose volume shall not exceed 0.02 cubic metre and stockpiled
at designated locations if the material is to be used laler or oiherwise arranged for disposal as

13. Where directed by the Enginesr-in-charge holes and depressions caused by dismantiing
shall .be backfilled with excavated or other approved material and throughly compacied

3

14. All malerials oblained by dismantiing shall be the propery of Govermment. Linless
otharwise specilied, materials having any salvage value shall be placed in neat stacks of ke material
within the right-ol-way as directed by the Engineer- in-charge, for which Contracior will remain
respontible for its sale custody and preservation for 60 days after recording measurements of the
salvagod material,

15. Pipe culverts that are removed shall be cleared and neatly piled on the right-of way at
points designaled by the Enginesr-in-charge.

16, Structural steel removed from old structure shall, unless olherwise specifled or directed,
be stored In 8 neal and presentable manner. Structures or portions thereo! which are specified in
the contract for re-erections shall ba stored in seperate piles.



4

I7. Timber or lumber from old structure which is designated by the Engineer-in charge us
malerials o be shall have all raiis and bolts removed there from and shall be stored in neat piles
locations suitable for loading.

18. All tha products of dismantiing operations which in the opinion of the Enginger-in-charge
cannot be usad or auctionad shall be disposed as directed, within 100 metres.

19.nnmmmnmmwmmhmmmwm
measurments before and after, as applicable :

(i Dismantiing brick/concrete (Plain and Reinforced) mansonary Cubic Metre
(i} Dismantling Mexible and cement concrete pavement. Cubic Metro
{1} Dismantling stoel siruciune, Tonne

(v} Dismantiing fimbar structure, Cubic Matre
{v) Dismantling pipes, guard rails, kerbs, gutters and fencing, Linear Metra
{vi) Litility poles. Nos.

20, The contraci unit rates for the various ems of dismantling shall be payment in full for
earring out the required operations including lull compansation for all labour, materials, tools, equipment,
saleguards and incidentals necessary to complete the work. These will also Include excavation and
backiilling where necessary and for handiing. safvaging, piing and disposing of the dismanties materials
within all lifts and upto a kead of 100 metres.

ltem-2 Painting flood Gauge Marks on Sub-struciure
1.Thwmﬂlhlhmmmum“mﬂmwﬂhwmﬁanrﬂ

colour. The fiood gauage marking will be in 10 cm. thick sirips of akemative black and white colour, The
width of the sirip shall be as undar -

(a} Atevery 10 em, 15cm. width
(b) At every 172 m, 25 am, width in black
[c] At every matre 35 em, width in white

mmmummmmdmm.wﬂ-mmmlmwm
mMN‘dH’Em.MWWMMMMMMWGETHM.NMMW'&M.H
furnished by Enginaering-in-charge.
2 All the painting work shall be done in 3 coats. The paint shall be of approved make.
3 The measurement for payment shall be on running meter basis measured verticaly in
hesght.
4. Tha unit rate includes the cost of materals, labour, painiing, equipment il any 1o complate

the work,
Item-3 Providing Masonary Steps With Cement Pointing
1. Stones subject to mark deterioration will not be accepted. The sione shall be sound, hard,
durable and fairly regular in shape and its thickness in any one direction shall not be less than 15

put up by means of line and pages to receive the sieps and kerb on it. Dopression shall be filled and
thoroughly compacted. The with of the tread shall be 30 cm. (dlear) and shall axtend lurther 15 cm.
mmmmmmummmwwmmtmmlmwmm
ambankmeni as ender -

(a) Slopaito2 15¢m,

(b) Slope1to3 106m.

The thickness of the stones work shall be uniform throughout and shall not be less than the
height of the riser depending upon the siope of the embankment as stated above. There shall not ba
mone than 3 stones in the fotal 45 cms. width of the troad.

4. Kerb of 15 cm. width & 25 cm. depth, flush with the embankment siope line shall be provided
lo prevent spilling of earth on the steps. Widih of the steps batween the kerbs shall be 90



cms. Unevenness and voids shall be filled with quarry spalls and axposed faces of the fread riser and Kerb
of ihe slones work shall be cement pointed in proportion as spacifiad so that they are stable and remain in
line and level. For cemant pointing relevant specilications of that item shall apply.

4. The unit rate includes the cost of material, lsbour and inals including cement pointing to complete
the work,

ltem-4 Providing intermadia behind abulment elc.
1. Well graded pebbled or metal of 40 mm. to §3 mm. size shall be used. The grading and
iolerances of metal of pebbies shall be a8 under:-

Sr. No. | No. of Size Range Seve :'m:ymmwm
1. 63 mm, 1o 40 mm., S0 mm. 100-00
63 mm B5-100
50 mm, as-70
40 rram. Do-15
20 mm. OD-05

Thnhnﬂmlhn#ﬂmh:ﬁ]mm.Hmlnlﬂulnﬂlmﬂh‘ﬂminmmmmmﬁwﬂm
for lower size should be upto 15% and below 20 mm. it shal be allowable upto 5% The filter Material
shall be tightly placed fo a thickness of not less that 600 mm. and provided over the entire surface behind
abutmants, wings or return walls to the full height.

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

and measurad

3 The measurament for payment shal be made on Cmi basis of boxes. No deduction shall
e made hor voids,

4 The unit rate includes the cost of materals, scafioiding labour and toole to complets the
workc

lem-5-A Fllling rubbles between relurns and behind abutment

1. Stone subject to marked deterioration by waler or weather will not be accepled. The sione
shall be sound, hard, durable and faily regular in shape and s thickness in any one direction shail
not be less than 15 cm. The largest stones procurable shall be supplied on site. The size of spauls
shall be minimum 25 mm. and shall be suitabls to 1l wids.

2 Stonas shall be filled in layers of 23 cms. to 30 cms. thickness and all interstics between
adjacent stones shall be flled with 20 per cent spauls of proper size and wedged in with hammers
io engure tight packing.

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

4 The mesurement for payment shall be made on cmi. basis of chatta ol rubbles only. Mo,
deduction shall be made lor voids. Chatias for spauls shall be made separately and shall be
measured for record purpose only and shall not be paid for.

5mmmmmmummmmh‘mnmummm.

item 5-B-Providing rubble for apron

1. The work shall consist of laying boulders directly on the prepared surface for protection
againgt scour.

2 The siones used in apron shall be sound, hamd, durable & faidy regularly in shape. Siona
subject 1o marked deterioration by water or weather shall not bo used. The thickness and shape of
apron shall be as indicated on the drawings or as direcied by the Engineer-in-charge. The surtace
on which the apron is lo be laid 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 specified in the
flem 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 shafl not be less than 2.50. To ensure regular and orderly disposition- of the
full Intended quaniity of stane in the apron, lemplate cross walls in dry masonry shall be buill about &
metre wide and to the full hight of the spacilied thickness of the apron al intervals 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
site before laying. Preparation of base. or laying bedding shall be deemed incidental to the work
Maothing shall deducted for voids.

4. The rate shall include cost of materials, labour & tools to complate the job.

Item B-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, free from dust and
deleterious matters oblained from a source as approved by the Engineer-in-charge. Sand between
raturns shall confirm to 1.8, ; 383,

Coairsa aggragate: 10 mm,12.5 mm, 16 mm, 20 mm, 40 mm & 63 mm

2 After the bottorn piug has been laid and tesled for leakage the level of its lop shall be
ascertained and recorded and the well shall be filled with sand under water in suitable layers not
exceeding 30 cm. at a time and each layer well compacted by rodding to maximum dansity upto the
level of the underside of the plug as per defailed drawing or as directed by the Engineer-in-charge.

3. Sand between relurns and below raft foundations shall be filled in suitable layers nol
exceeding 30 cms. at a time and each layer shall be well compacted.

4. Mode of measurement shall be the total cubical content (in cmi.) of the area covered by
sand filling,
mr—h&ummmmm-nmnlmm murrum including dewatering

1. Excavafion for structures shall consist of the ramoval of material for the consiruction of
loundations for bridges, culverts, relaining walls, headwalls, cut off walls, pipe culverts and other
similar struclures, in accordance with the requirements, of these specifications and the lines and
dimensions shown on the drawings or as indicated by the Enginaar-in-charge, The work shall bo
mciude all necessary sheeting, shoring, bracing, draining and pumping and the remaoval of all logs,
stumps. shrubs, and other deleterious maiter and obstruction necessary for the foundations,
irmming bottoms ol excavations; back filing and clearing up th3 site and the disposal of all surplus
material.

2 Ahwer the site has been cleared the limits of excavation shall be sot oul true 1o lines, curves,
slopes, grades and sections as shown on the drawings or as directed by the Engineer-in-charge.
The contractor shall provide all labour, survey instruments and materials such as strings. pegs nails
bamboos, stones, ime, mortar, concrets, efc, required in connection with the sifing out of works and
the establishment of bench mark, centre line stones and other marks and stakes as long as in the
opinion of the Engineer-in-charge, they are required for the work.

3 Excavation shall be taken to the with of the lowes: step of the footing. The coniractor at
his own expense shall put up necessary shoring, strutting and planking or cut slopes to a saler angle
or bolth with due regard to the safety of personal and works and to the satisfaction ol the
Enginear-in-charge,

4 The depth 1o which the excavation is to be carried out shall be s shown on the drawings.
uniess the type of material encountered is such as 1o require changes, in which case the depth shall
ba as ordared by the Engineer-in-charge.

5. Where water is met with in excavation due 1o stream flow, seepage. sptrings, raln or other
reasons, the contractor shall take adequate measures such as bailing pumping, 1o keep the
toundation trenches dry when so required and to protect the green concrete/masonry against
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damage by erosion or sudden rising of water level. The methods o be adopted in this regard and other
datails thereol shall be left to the choice of the contractor but subject to approval of the Engineer-in-
charge. Approval of the Engineer in-charge shall, however not reieve the contractor of the responsibility for
the adequacy of dewatering, and production arrangements and for the quality and safaty of the works.

& pumping from the interior of any foundation enclosure shall be done in such a manner as
o preclude the possiblity of movement of water through any fresh concrete. No. pumping shall be
permitied during the placing of concrete or for any period of ai least 24 hours thereahier, uniess it
i done from a suitable sump separaled from the concrete weork by a water fight wall or other similar

bottom

of the foundation shall be levelled both longiudinally and Iranseversely

as the Engineer-in-charge. Before looting s laid, the surace shall be
and rammed. In the eveni ol excavation having baen
or

:
i
i

&l
not be used for the purpose 1o bring the foundation 1o level
excavation, thesa shall be removed by the contractor at his own cost.
all frequanted places, trenches and foundafion pits shall be
securely fenced, provided with proper caution signs and marked with red lights at night to avoid
accidenis. The coniractor shall take adequate protective measures 1o ses thal the excawation
aperations do not atfect or damage adjoining structures.

8. Backfiling shall be done with approved materals after concrete or masonacy is fully set
and carriad out in such a way as not o cause undue thrust on any part of the struclure. All space
between foundation masonary or concrete and the sides of excavation shall be refilled to the original
surface, making due allowance for seffienent in 250 mm. loose layers, which shall be watered and

the
ihé cost of the contractor. Ordinary filling shal
o It i

|

10 Al he excavated materials shall be the propenty of the Govemment. Where the excavated
materials is to be used in the construction ol embankment, i shall be directly deposited al the
required location, within 100 metres load.

1. All uselul materials not intended for use in the bank, shall be stacked neally on
Government land as directed by the Engineer-in-charge within 100 meires lead. Unsultable and
surplus materials not intended for 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 materials
encountered, limited o the dimensions shown on the drawing or as directad by the Engineer-in-
charge. Excavalion over increased width cufiing of slopes. shorng, shuttering and plarking shall be
deamed as convenlance for the coniracior in executing the work and shall not be measured .and
paid lor separataly.

13. The contract unit rate for the Hems of excavation lor structures shall be paid in full for
carryng oul the required oprations including :-

1. Setting out and fixing bench marks and centre lines siones.

2 Consiruction of necessary shoring and bracing and their subsequent removal.

3. Removal of all logs, stumps, Grubs and other deleterious matter and obstructions for
placing the foundations including trimming of bottoms of excavations;

4. Foundation sealing, dewatering including pumping;

5. Backfiing, Clearing up the sile and disposal, of all surplus material within ail iifts and lead
upio 100 melres;

& All labour, materials, tools equipment. sateguards and incidentals necessary to complete
the work to the specification.

4. Excavation shall be for ordinary soll such as vegetation or organic soil, turf, sand, silt,
loam, clay, mud, black cofton soll, soft shale or soft mumim, a mixiuvre of these and similar mateial
which yeilds to the ordinary application of pick and shovel, or other ordinary digging equipment.
Removal of gravel or any ofher nodular material having diameter in any one direction not exceeding
75 mim. oecuting in such strata shall be deemad o be covered under this category, The classiication
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contractor.
ftem 8- Excavation for foundation In hard murrum and boulders Including
deswataring.
11013, Para 1 1o 13 of the item o excavation for foundation in all sons of soll shall apply.
14.Emmmmmmm|mmﬂsmmm:m.hmm«mmmmmmm
grafting tool or pick or both and shovel, closely applied and gravel and rubble stone having maximum
diameter in any one direction between 75 and 300 mm. and soft conglomerate. The classification of
mnmmmmm&whmwmmmmwmbmmnnm
coniracion.
Ham 8- Excavation for foundations in large boulders and soft rock without blasting

Including dewatering.
1Ini:!.Pam1m13d‘Mmmdumiﬁn1nrlmrﬂmimhﬂmhufmﬂuhdq:ﬂy_

14, Excavation shall be in soft rock or such as lime stone, sand sione, Iaterite, hard
conglomerate or other soft or disintegrated rock which may be quaried or spilt with crow bars, bouldars
Hﬂmmm;w&nmhm:mmrhmrmmmnmthmm-u‘dlnrmdmﬂdtln
dwmmrmwﬂ,mmmwmwmmnmm:uﬂ-rﬁmmmmm;;
mwm.mmmummmmummmwmmmwm
decision shall be final and binding on the coniractor.

llem 10 Excavation for foundation in hard rock including dewatering.
{A} Requiring blasting  (B) Blasting prohiblied
110. 13, Para 1 to 13 of the item of excavation for foundation in all sorts of soil shall apply.

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

15 Where blasting i prohibited for any reason, excavabion shall be caried out by
wedging or any offer approved method.

'6. Biasting shall be camied out only with the written permission of the Engineer-inchargs.
All the statutory laws, regulations, rules, elc. pertaining to the acquisition, transport, Slorage,
handiing and use of expiosives shall be strictly loliowed.

ﬁ.mmmmldnmmmmwmﬁhinﬁummmm
and job requirements, after approval from the Enginees-in-charge

mmmmlumumummmummmmmm
ol the Explosives Departmen! concerned mnd localed at the ita.
shall be admitted into the magazine which when not use shall be kept securely locked. No matches
of inflammable material shall be aliowed in the magazine. The magazine shall have any eflective
lightening conductor. The loliowing shall be hung in the lobby of magazine,

) Amﬂhmnmﬂrmummmbuﬂ!hEWWHMIw

with which the workers concerned are familiar,

{b} A statement of uptodate stock in the magazine.

ic) A certificate showing the last date of testing of the lightening conductor,

idy A notice that smoking is strictly prohibited.

mhmumum.mmwmummmmmmww
further additional instructions which may be given by the Engineer-in-charge and
sibie for damage to property and any accident which may oocur to workmen or the
ol any operations connected with the siorage handling ol use of explosive and



immersed m waier for 30 minutes. The rate of burning of the fuse shad be uniform and definltaly known o
parmit such a safe length being cut as will permit sufficient time 1o the firer 1o reach to place of safoty befone

24, The charge holes shall be driled in suitable places to required depths. Blasting should
as lght as possible consistent with thorough breakage of the material necessary lor economic
iading a. id hauling. Any method of blasting which keads 10 over shooting shall be discontinued.

&7, Al a tme, not more than 10 such charges will be prepared and fired. The man in charge
shall biow a whistie in & recognised manner or cautioning the people. All the people shall then be
required 10 move 1o sale distance. The charge shall be lighted by the man in charge only. The man
mﬁmmﬂmmmwammmmmmﬂmmm

been axploded belore aliowing the workmen to go back 1o the work site.
28. \n case of a misfire, the following procedure shall be observed :
(1) Suffigient ime shal be afiowed to account for the delayed blast The man in chage shal
inspect al the charges and determine the missed charges.
(2 I Tt is the blasiing powder charge it shal be complelely fiooded with water. A new hole
shall b driled at about 45 cm. from thé old hole and fired. This should be ropoated tll the
old charge is blasted.
@ In case of chages of gelatine, dynamito etc, the man in charge shall gently remove the
tamping and the prmer with fhe detonator. A fresh delonator and primer shal then be used
o blast the charge.
Altarmativedy, the hole may be cleared of 30 cm. of tamiping and! the direction then ascertained by placing
a sick i thee hole. Another hole may than be driled 15 am. away and paraliel to it This hole shall than be
charged arid fired when the misfired hole should explode at the same time. The man in charge shall & once

report o the contracior's Cficer and Engineer-in-charge all cases of misfire, the cause of the same and what
Elaps ware taken in connoction thenmeih_



28 It a mistire has been found to be due o defeciive detonator or dynamite, the whole
quantity in the box from which delective article was taken must be sent to the authority
direcied by the Engineer-in-charge for inspection to ascertain whether all the remaining materials
in the box the also defective.

30. A careful and day to day account of the explosive shall be maintained by the contractor
IlnuI a;n approved manner In & regisier which shall be open to inspaction by the Engineer-in-charge at
all times,

31, Excavation shall be measured after removal of over burden by taking cross-sections
at sultable intervals in the original position before the work starts and after its completion and
computing the volumes in cubic metres by the method of average and areas. Where it is nol feasible
to compute volumes by this method because of ematic location of isolated deposits; the volumes shail
be computed by other accepted methods. At the option ol the Engineer-in-charge, the contracior
shall leave depth indicatore during excavations of such shape and size, and in such positions as
directed 50 as 1o indicate the original ground level as accurately as possible. The contractor shall see
that these remain intact tll the final measurements are taken, Whare cross-sectional measuremants,
could not be taken due 1o iregular configuration, or whare the rock is admixed with other ciasses of
materials, the volumes shall he computed on the basis of stacks of excavated rubble after making 40
per cent deduction thersfrom.,

ftem 11- Diversion ol waler course, providing soffer dam, bund or island
for foundations.

1.The iem provides for the diversion of waler course by suitable means such as by
constructing ring bunds, coffar-dams, channeling, islanding or any other suitable means as may be
necessary and approved by Engineer-in-charge. This item will nol include dewatering of foundations,
tranchas, which will be covered in the ltem of open excavation. The contractor shall take all
necessary profective measures against possible erosion due to tide variations il any and maintain
the cofter dams, bund or island in proper manner during construction. He shall not be entitled lor any
payment or compensation in the event of washing of the coller dam, bund or island &t any time, oither
due 1o tidal waters if any or floods, or any other reasons whalsover, and the contractor shall
reconstruct the same. I required at his risk and cost. The size of the coler dam, bund or istand shall be
such as would allow withoul obstruction and incovenlence, anough working free space all around the
foundation works,

2 The contractor shall plan, construct and maintain satistactorily necessary diversion channels
and protective works 50 as to safely pass the stream flow and also satisfactorily meet with any sudden
nse of flow due to lides, flood or any other reason, without damaging the foundation works. The
cofferdam of bund shall be such as (o give suflicient working space for construction,
inspaction and installations of pumping machinery inside the enclosed area. The colfer dam or
bund shall be ol adequale section and properly designed, constructed to prevent ingess of
water a5 practically as
possible in the loundation pits and to prolect green concrete or masonry work.

3. Adequate pumping arrangemenl shall be made for dewatering the inside of cofler dam,
bunds etc. Pumps of adequate capacity and in required number shall be provided 1o ensure adequate

4. The cofter dam, bund or island shall be completely ramoved 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 divarsion
of water course etc. is required to be made. Unit of abuitment will be inclusive of retums or
wingwalls attached to it

& The unit cost includes all materials labour and equipmaent to compilete the job. Diversion of
channats eic. will have to be construed and maintained 1ill all operations 1o complete the entire bridge
structure are completed 8s may be necessary.

ltem 12- Ordinary concrete with or without reinforcement
1. In case of ordinary concrete, mix is not required 10 be designed by preliminary tests and
proportions of cemant. fine aggregates and coars aggrogates are spacified by volume as
given in table below for differant grades of congrete designated as ordinary M. 100, M.
150, M.200 and M .250.
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2 In the designation of & concrate mix, letier “M™ refers to the mix and the number the specified
28 days works cube compressive strength of that mix on 150 mm. cubes expressed in kg.em2.

3 The ordinary conorete mix shall generally be specified by volume. For cement which nomally
conies in bags and is used by weight, volume shall ba worked out taking 50 kg, of cement as 0.035
cubic metre in volume. While measuring aggregate by volume, shaking, ramming or hammering shall
not be done. Proportioning of sand shall be as per its dry volume. In case it is dump, allowance for
"bulking” shall be made as per IS | 2386 (Pan-

4, Ingredients requined for ordinary concrete containing one 50 Kg, bag of cement of different
propartions of mix shall b as ghven in Table below,

TABLE
Grade of Mix By Toalquarttyofdry  Proportion Quaniity of
Concrete Valume aggregates by volume  of fing aggregate Wiallne per
Per 50 Kg. of cement, o coarse 50 Kg. ot
In be taken as sum of  aggrogats CETEn L
the indhvicieal volumes
ol fine and coamss
EETEias M.
1 2 3 4 &
{1 Cublc matra = 1000 Litres)
Chrdinpry Litres Litres.
M. 100 1:3:8 200 Genaral 1 2 for 34
fine aggregale to
M.150 124 220 COArse aggregate by 32
wolurm bul subject
M.200 1:1 %3 160 o a uppar limit of 30
11, 12&a
M.250 1:1:2 100 lonwar limit of 123 27

NOTE - The proportians of the aggregates-shall be adjusted from uper imit to lower imit progressively
as the grading of the fune aggrepates bacomas finer & the maxdmum size of coarse aggregale
bacomes larger. Example - For an average garding of fine aggregaie (that i Zone Ii of IS : 383-1963)
the proportions shall be 1: 1172, 1:2 and 1:3 for maximum size of aggregates 10 mm, 20 mm. and
40 mm. respectively (afier camying out sieve analysis),

Nate-2 A mix leanner than M.100 (1:3:6) may be used far non- struclural parts. if provided in tha

confract. In such casa garding of aggregates shall be by volume, Other requirements for

mixing, placing & curing shall be the same.

5 &hall be the maximum nominal size of coarse aggregate for the diferent ilems of work:

8. No Item of construction Maximum noming| size ol
- coans aggregate
] R.C.C. wedl curt, AL.C.C. well steining and 40 mm.
RC.C. Pies
(7] R.C.C. well stening Bmm,
(6  Wall cap or pile cap; solid type plers, abutment and 40mm.
wing-walls, and their pier caps

{M  RC.C. works in cross ginders deck siab, waaring 20mm.
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coars, kerb, light post:,, blast walls, approach slab efc.
and hotlow type piers, abutments, wing-wails and thei’ pier caps,

(v}  RA.C.C bparings,
(v}  Far any other item of construction nol coverad As specified on the drawing
by Hams () ta (v) or as desired by the Enginosr
in-charge in case it is not
specified on drawing

For heavily reinforced concrete members as in the case of fibs of main beams nominate
maximum size of aggregate shall usually be restricted 1o 5 mm. less than the minimum lateral clear
distance batween tha main bars or 5 mm. lass than the minimum cover to the reinforcement,
whichaver is the smallar.

6. Fine aggregate shall be clean, hard, coarse sand, it shall be free from dust and such other
substances, The sand be got approved by the Enginaer-mn-charge,

7. All materials shall be siored 25 io preven! ihelr deterioration or inatrusion of thelr quality and
fitnees lor the work. Any material which has deteriorated or has been damaged or is otherwise
considerad delective by the Enginsar-in-charge shall not be used in the works,

& Cemant shall be stored above the ground level in parfectly dry and waler tight sheds, Wherever
bulk storage containers are used, their capacity should be sulficlent to cater 1o thy requirements at site
and should be cleaned at least once every 3 1o 4 months. The aggregate shall be stored in such a way
as to prevent admixture of forelgn materials. Different size of fine or coarse aggregate shall be stored
in separate stock-piles sufficiently away from the each other 1o prevent intermixing the material.

8. The water for mixing shall be polable water lo satisfaction of the Engineer-in-charge. The
quantity of water shall be just sufficlent to produce a dense concrele of required workability for the job

10. For all work concrete shall be mixed in a mechanical mixer which along with other
accessories shall ba kept in first class working condition and so maintained throughout the construction.
Mixing shall be continued 1l materials are uniformaly distributed and uniform colour of the entine mass
ts obtained and each individual parficle of the coarse aggregate show complele coating of mortar
containing its proportionate amount of cement. In no case shall the mixing be done for less than 2
minutes after all ingredients have been put inta the mixer.

11. When hand mixing is permitied by the Engineer in-charge for small jobs or for certain other
reasons. It shall be done en a smooth watertight platform large enough 1o afiow efficlent Wwrning over
of the ingredients of concrete before and after adding water, Mixing platiorm shall be so arranged that
no foreign material shall get mixed with concrete nor does the mixing water flow oul. Cemant In required
number of bags shall be placed in a uniform layer OF top of 'he measured quantity of fine and coarse
apgregate, which shall also be spread in a layer of uniform thickness on the mixing platiorm. Dry coasse
and fine aggregate and cement shall then be mixed thoroughly by tuming over 1o get a mixture of uniform
colour. Enough water shall then be added gradually through a rose can and the mass turned over (il a
mix of required consistency is obiained. In hand mixing quantity of cement shall be increased by 10 per
cent above that specitied.

12 Mixers which hiave been out of use lor more than 3U minutes shall be throughly cleaned
before putting in a new batch, Unless otherwise agreed fo be tha Engineer-n-charge, the first batch of
concreta from the mixer shall contain only two thirds of normal quantity ol coarse aggregate. Mixing
piant shall be throughtly cleanad betore changing from one type of cement 1o another.

13. Tha mathod of transporting and placing concrate shall be approved by the Engineering-in-
charge. Concrete shall be 50 transported and placed that no contamination, segregation or loss of its
constituent material takes places. All form work and reinforcement contained in it shall be cleaned and
made Iree from standing water, dust, snow or ice immediately before placing of concrete. No concretes
shall be placed In any part of the struciure until the approval of the Engineer-in-charge has been
abtained.
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12, If concrating ls not started within 24 hours of the approval being given, it shall have to ba
obtained again from the Engineer-in- charges Concreting being given it shall procesd continuously ower
the area between construction joints. Fresh concrete shall noi be placed against concrete which has
been in position for more than 30 minules urless & proper construction joint is formed. Concrete shall
be compacted in its final position within 30 minutes of its discharge from (he mixer unless carmied in
properly design agitators, operating continuously, when this time shall be within 2 hours of the addiion
of cement 1o the mix and within 30 minutes of ils discharge from the agitator Excepl where otherwise
agreed lo be the Engineer-in- charge, concrete shall be deposited in horizontal layers 1o a compacted
uhmd nor more than 0.45 metre when internal vibrators are used and nol exceeding 0.30 metre in all

&I Cases,

15 Unless otherwise agreed 1o by the Engineer-in-charge concrete shall not be dropped inte
place from a height exceeding 2 metres, When trunking or chutes are used they shall be kept clean and
used in such & way as 1o avoid segregation. When concreting has 1o be resumad on a surface which
has hardened, it shall be roughened, swept. clean, thoroughly welled and covered with a 13mm thick
layer of mortar composed of cement and sand in the same ratio as in the concrete mix i1sel, This 13
mm, fayer ol morar shall be freshly mixed and placed immediately before placing of new concrete,
mummmmhﬂyhm.ummﬂmwmuymmwuumw
wire or brisile brushes, care being laken to avoid dislodgement of any particles ol coarse
aggregate. The surface shall then be thoroughly wetted, all free water removed and then coated with
neal cement grout. The first layer of concrate to be placed on this surface shall not exceed 150 mm.
In thickness, and shall be well rammed against old work particular attention being ghven to comers and
close spois.

16. All concrate shall be compacted lo produce & dense homogenaous mass with the assistance
of vibrators, unless otherwise permitted by the Engineer-in-charge for exceplional cases, such as
concrefing under water, where vibrators can not be used. Sufficlent vibrators in sarviceahle condifion
shall ba kept at site $0 thal spare equipment is always avaliable in the svent of break downs.

17 immediately after compaction, concrete shall be protected againz! harmiul etfects of
waathar, including rain, running water, shocks, vibration, traffic, rapid temperature changes, frost and
driving out process. It shall be coversd with wat sacking, hessian or other similar absorbent material
approved by the Engineor-in-charge soon afier the initial set, and shall ba kept continuously wet for a
period of not less than 14 days from the date of placement. Masonry work over the loundation may be
started atter 48 hours of its laying but the curing of concrete shall be continua for & period of 14 days.

18 From work shall include all tamporary or permanaent forms required for forming the concrete,
togethar with all temporary construction required lor their supporl. Form work shall however be divided
into following two distinct categories -

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

(2} Scaffoiding i.e., form-work required for supparting shultering.

Forms for shuttaring shall be constructed only in metal suitably lined. Farms for scafolding shall
be constructed of metal or timber. Both shuttering and scaffolding shall be or substantial -rigid
consiruction and shuttering shall be true 1o shape and dimensions shaown on the drawings. All bolts and
rivets shall be counter-sunk and well ground |o provide a smooth, plane surface.

19. Forms shall be mortar-tight and shall be made sufficiently rigid by the use of ties and
to prevent any displacement or sagging between supporis,. They shall be strong anough fo withstand
all pressure, ramming and vibration, without deflection from the prescribe lines occuring during and
after placing the concrete. Screw jacks or hard woad wedges whare required shall b provided 1o make
up any seftiement in the formwork either before or during the placing of concrete. Suitable comber shall
hlprm’dadinhm'imrrmlmmﬂﬁﬂnﬁm.lmmmmmmmmzuﬂauhﬂmr
fixed as to provide lor such camber, Forms shall be 80 consiructed as to be removable in sections in
the desired sequence, without damaging the surface of conereto or disturbing other sections, Linless
otherwise specified or directed, chambers or fillets of sizes 25 mm x 25 mm shall be provided ai all
anglas ol lormwork to avold sharp comers,
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20- The inside surfaces of shuttering shall, except in the case of parmanent farm work or where
otherwise agreed lo by the Engineer-in- charge, be coaled with an approved material to preven
adhesion of concrete o the form work. Release agents shall be applied strictly in accordance with the
manulacturer's instructions and shall not be alflowed to come into contact with any reinforcameant or
prasiressing tendons and anchorages. Different release agents shall not be used In form work for
concrete which will be visible in the finlshed warks,

21, Special measures shall be laken to ensure that the lorm work does not hinder the shrinkage
of concrete because without these cracking could occur befors the from work is removed. Whereever
applicable arrangements must bs made 1o ansure that the form work doas not restrain the shorening
and hogging of "he beams or slabs during lensioning of the tendons. The form work should take due
account of the calculated amount of positive or negative camber so as 1o ensure the correct final shape
of the structures having regard to the deformation of a false work, scaftolding or propping and the
instantaneous or deferred deformation due to various causes affecting prestressed structures. Where
there are re-antrant angles in the concrete sections the form wark should be removed at thoss sections 5
s00n as possible after the concrete has sel in order to avoid cracking due 10 shrinkage of concrete,
fromwork shall be light enough to prevent any appreciable loss of cement during vibrations, sultable
utterances should be provided in the harmwork. Immediately before concreting all forms shall be
thoroughly cleaned. Contractor shall give the Engineer-in-charge due notice before paicing any con-
crete in the forms (o parmit him to inspect and accept the false work and forms as 1o their strength
alignment and general fitness, but such inspection shall not refieve the contractor of his responsibility
salety of men, machinery, matevials and for results obiained.

22 The Engineer-in-charge shall be informed in advance be the contractor of his intention 1o
strike any tormwork, While fixing the time for removal of lormwork, due consideration shall be given
1o local conditions, character of the structure, the weathar and other conditions that influence the
sefting of concrete and of the materials used in the mix. Where field operations are controlied by
strength tests ol concrete, the removal of the load-supporting or soffit torms may commence whan
concrete has aftained strength equal to atleas! twice the stress to which the concrete will be subjected
at the time of striking props including the eflect of any lurther addition of loade. When figld
operations are nol controlled by stranght tests of concrele  the vertical forms of baams, columns
and walls may be removed after 2 days. The props of siabs and beams may be removed after Hand
21 days respectively. All formwork shail be removed without causing any damage 1o the concrete
Centering shall be gradually and uniformily lowered in such a manner as to permil the concrete to take
stresses due lo iis own weight uniformly and gradually. Where internal metal ties are parmitted, they or
their removable parts shall be extracted without causing any damage 1o the concrete and
remaining holes filled with mortar, No permanently embeded metal part shall have less than 25 mm.
cover 1o the finished concrete surface, Where it is imended 1o refuse the formwark, it shall be
cleaned and made good to the satisfaction of the Engineer-in-charge.

23. Immediatsly after the removal of forms, ail exposed bars or bolts passing through the Cement
concrete mamber and used for shutiering or any other purpose shall be cut inside the cemant concrate
member 1o a depth of atiest 25 mm, below the surface of the concrete and the resulting holes be filled
by cement mortar. Al fins caused by form jaints, all cavities produced by the removal of form ties and
all other holes and depressons, honecomb spots, broken edges or corners and other defects, shall be
thoroughly cleaned, saturated with water and carelully pointed and rendered true with mortar of cement
and fine aggregaie mixed in the proportions used in the grade of concrete tha! is being lintshed and
ol as dry as consistency as is possible to use. Considerable pressure shall be applied in filling and
pointing to ensure thorough filling in all voids. Surfaces which have been pointed shall be kept moist lor
a period of twenty four hours. If rock pockats/honeycombs, in the opinian of the Engineer-in-charga are
of such an exten! or characier as to allect the strenght of the structure materially or to andanger the
lite of the steel reinforcement, he nay declare the concrete defective and require the removal and
replacement of the portions of the structure aifected.

24, In the case of reinforced concrete work workability shall be such that the concrete surounds
and properly grips all reinforcement. The degree of consistency, which shall depend upon the nature of
work and ma aof vibration of concrate shall be determined by regular siump lests. Following slump
shall ba adopted for differant types of works.
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Grade of Concrete Compressive works 1est strangth in kg/cm2 on 150 mm.
cubes, conducied in accordance with 1S ‘516

Min. at T days Win. al 28 days
M100 70 100
M150 i {4]4] 15u
MZ00 135 200
M250 170 250
300 200 300
MES0 £35 350
M4O0 270 400
MMASD 300 450

NOTE-  Inall cases, the 28 days compressive strength specified in the above Table shall atona be
the eriterion for acceptance or rejection of the concrete.

Where tha strength of a concrete mix, as mndicated by tests. lies in between the strength for
irlrrhlmgrldallq:lh:ll'iudInlh&MTﬂ!mﬁlmmﬂbﬂﬁHlﬂhﬂhﬂlpwu a
concrete beionging 1o the lower or the two grades between which its strength lies,

3. Concreta mix shall be designed on the basis of preliminary tests so as attain a strength
at least 33 per cent higher than that required on work tests. The proportions for ingredients chosen
Mhmmuﬂmhﬂldumhwmyhrmﬂmmmmhmmnmﬂm
and can be properly compacted with the means available. Excepl where il can be shown 1o the
salisfaction af the Engineer-in-charge that supply of properly graded aggregate of uniform guality
can be maintained till the completion of work, grading of aggregate should be controfied by obtaining
the coarse aggregates in different sizes and bleding them in the right proportions as required.
weﬁudﬂmmmmmmnmmmmm. ired quantity of material
ghal siock piled several hours, prelerably a day, before use. Grading of coarse and fine
shall be checked as frequently as possible, frequancy for a given Job being determined by the
Engineer-in-charge 1o ensure that the suppliers are maintaining the unilorm gracing as approved for
samplas used in the preliminary tests.

4. In proportioning concrete, the quantity of both cement and aggregate shall be determinad
by weight. Where the weight of cement is determined by asccepting (he maker's weight per bag, a
reasonable number of bags shall ba weighed separately to check the net waight. Where cement is
wwmm;m;mmmmwmuhuﬂhnuuwmm the aggregates.
Water shall either be measured by volume in calibrated tanks o weighed. All measuring equipment
:hrmll be maintained in a clean, and serviceable candition. Their accuracy snail be periodically

Bched.

5. It is most important 10 keep the specified water-cement ratio constant and at Its correct
vatlue. To this end, molsture content in both fine and coarse aggregates shall be determined by the
Engineer-in-charge according to the weather conditions. The amount of mixing water shall then be
adjusted to compensate for variations in the mositure cement. For the determination of moisture
cantent in the aggtegales, IS : 2386 (Part -it) shall be referred to. Sultable adjustments shall also
‘be made in the waights of aggregates to allow for the variation in weights of aggregates dus 1o
variation in their maisture content. Minimum gquantity of cement to be used in controlled concrets
shall not be less than 210 Kg. per cubic metre in plain concrete and not less than 300 kgiper cubic
matre in reinforced concrete structural members. The minimum quantity of cement for prestressed
concrete work shall not less than 360 kg/per cubic metre of concrete nor shall It be more than 540
kg/par cubic metre of concrete.

i Following shall be the maximum nominal size of coarse aggregate for the diffetrent tems

of wark :
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Sr. No. Item of construction Mendmum nomingl size of

Coarse aggregale
il RA.C.C.wel curd, R.C.C. well sieining and A.C.C piles. 40mm.
() P.CC. wel steining Gamm.
(¥) Wedl cap or plle cap; solid type pires, abutmants A0mm.
and wing-walls, their prer caps.
(v} RC.C. works in cross girders, deck siab, waaring 20 mm.
coarsa, kierh, ight posts, biast walls
slab el and, hollow type plers, abutmants,
wing-walls and their prer caps.
v R.G.C. bearings 20mm.
{vi)  For any other ilem of construction not covered As spacified on the drawing or as
by iterns {1} to (v} above desined by the Engineer-in-charge

in case if is nol specifed on drawing.

For heavily reinforced concrete members as in the case of ribs of main beams, nominal maximum
size of aggregate shal usually be restricted 1o 5 mm. loss than the minimum lafemnal clear distance between the
mikin bars o 5 mm. less han the minimum cover 1o the reinforcement whichever i the smalier.

7. Fine aggregate shall be clean, hard, coarse sand. It shal be Wee dust and such other
substances. The sand be gel approved by the Engineer-in-charge.

aumﬁmmmunmﬂmmummmm
for the work. Any material which has deteriorated or has been damaged or Is ctherwise considernd
delective by the Engineer-in-charge shall hot be used 1n the works,

9. Coment shall be siored above the ground level in prefectly dry and walertight sheds.
Wharever bulk storage containers are used, their capacity should be sufficient to cater fo the

t
|
i
3
!

compacted in its final position within 30 minutes of its discharge from the mixer-unless carried in
properly design agitators, operating conlinuasly when this time shall be within 3 hours of the addition
of cement 1o the mix an within 30 minutes of its discharge from the agitator, Except where otherwise
agreed lo be the Engineer-in-charge, Concrete shall be deposited in horizontal layers to a
compacted depth of not more than 0.45 metre when internal vibrator are used not exceeding 0.30
mairi in &l othér cases.
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15. Unless otherwise agreed lo be the Engineer-in-charge concrete shall not be dropped
o place from a height exceeding 2 metres, When trunking or chules are usad thay shail be kept
clean and used in such a way as to avoid segregation, When concreting has 10 be resumed on a
surface which has hardened, it shall be roughened, swept clean, thoroughly wetted and covered
with a 13 mm thick layer of mortar composed of cement paid sand in the same ratio as in the
concrete mix ftsell. This 13 mm. layer of morial shall be freshly mixed and paiced immediately belore
placing of new concrete. Whare concrete has not fully hardened, all lgitance shall be ramoved by
scrubbing the wet surface with wire or bristle brushes, care being taken to avoid dislodgement of
any particles of coarse aggregate. The surface shall then be throughtly wetled, all free water removed
and then coated with neat cement grout. The first layers of concrete 1o be placed on this surface
ghall not exceed 150 mm. in thickness and shall be well rammed against old particutar attenfion
being given to cormers and close sports.

6. All concrete shall be compacted to produce a dense homogeneous mass with the
assistance of Vibralors. unless otherwise permitted by the Engineer-in-charge lor exceptional cases,
such as concreting under water, where vibrators can not be used. Sufficient vibrator in serviceable
condition shall be kept at site so that spare equipment is always available in the event of break downg.

17. Immadiately after compaction, concrete shall be protected against harmful effects of
waather including rain, running water, shocks, vibration, traffic, rapid temperature changes, frost
and drying out process. it shall be covered with wet scking, hessian or other simila. absorbant
material approved by the Engineer-in- charge soon afier the initial set, and shall ba kep! continously
wel for a period of not less than 14 days from the date of placement. Masonry work over the
foundation concrete may be started after 48 hours of iis laying but the curing of concrete shall be
continued for a minimum pariod ol 14 days.

18. Form work shall include all temporary or permanent forms required for lorming the
cancrets, logether with all lemporary construction required for their support. Formwork shall
however be delived into lollowing Iwo distict categories -

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

(2) Scatfolding i.e. formwork required for supporting shuttering.

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

18. Forms shall be mortar-tight and shall be made sufficiently rigid by the use of ties and
bracings to prevent any displacemant or sagging batween supports. They shall be sirong enough
to with stand all pressure, ramming and vibration, without deflection from the prescribed lines
occuring during and after placing the concrete, Screw jacks or hardwood wedges where required
ih!l.'hipl‘umtnmahuupmynﬂﬂnmmllnhinmmkuﬂhwhlhnﬂdurhqﬂmmﬂﬂd
concrete. Sultable camber shall be provided in harizontal members of structure specially in lang
spans 10 counlarata the effects ol any deflection. The formwork shall be so fixed as 1o provide for
such camber. Forms shall be so constructed as to be removable in sections in the desired saquence.
Without damaging the surface of concrete or disturbing other sections. Unless otherwise
or directed, chamfers or fillets of sizes 25 mm x 25 mm shall be provided at all angles of formwork
1o avoid sharp corners.

20 The inside surface of shuftering shall, except in the case of permanent form work or where
otharwise agread to be the Engineer- in-charge, be coated with an approved material to prevent
adhesion of concrate 1o the form work. Release agents shall be applied strictly in accrodance with the
manufacture’s instructions and shall not be allowed 1o come into contact with any reinforcement or
prestressing tendons and anchorages. Different release agent shall not be wsed in farm work for concrete which
il b visible in the finished works,
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throughout.
swan or flame cut and ground accurataly 1o the required dimersions and shape, All edges of splice and
plates 12 mm. thick and over shall be machined and those less than 12 mm

compuied on the i shall be
mﬂuhmmmm-ﬂhlﬁQMMﬂﬂlbﬂmman
or \V-outs made in the structure.
?.hnmmmmwmuumm.mnmmum
oul on site 1o compdats the work,
ftem-14-B-Providing steel liner for curbs for welis/calssons and steel
steining for calssons.
1. Para 1 fo 4 of the #em of cutting adge shall apply.
EWBMMMWIMMMMMHMhhmmmW
dimensions shown on the detalled drawings. The sieel sections shall cold o the
mwmmvmhhmmummmmmmmmmu
unitorm intervas along langth. The V-cuts shal then be welded logether aelectrically.
3. Para 6and 7 of itern of steel cutting edge shal apply.

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

l.mmmmahmﬂmumnmmmmm
mmmﬂmmmmﬂmmm.nmnhmmm be done in one
conbnuous aperation.

3. Para 1 1o 31 of ilem of controlled concrate shail apply.

hrn-uhwmngmdmhﬂumnﬂmhrﬂm

1.mmwmmummmmmmmmﬂummmmm
steining of the well shall be bull in ane straight line from batiom 1o top, the work being checked carefully with the
ﬂdﬁ#lmﬂmwwwmhMMthmﬂMﬂmmm
Mmﬁhmwmmmmmmzmwhwmwiﬂﬂmm
the diameter of the well or the depth ammmwmmmdunmumumm
stages of wark shal not be kept at the location of joints in the vertical steining bars. The height of stsining
be calbratod wmum:wmnﬁuﬂmmuhﬂmhm
& 10 cm. wido sirip painted on the well. Each in the form of a 10 cm. wide strip painted on the well, with every
Mgt mark shown in black paint. The guages shall stan with 2em at the bottom or cutting edge. Marking of the
gauges shall be done carefully with a sieel tape. After sinking of a stage in complete all damaged porfions of
m:snmdmmmﬂﬂhmwmmwmwmmﬂnm.mm
dowel bars for foundations are to be provided, 100 mm. holes shall be kept in steining iself at regu
hmﬂummmmwuﬁmwmﬁwhm.

2. Para 1 to 31 of item of erdinary concrete shall apply.
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dimansions of the concerned well cap shall be suilably increased so as 1o cover completaly the well
lop and also allow the pier to be located a symmetrically, on the well cap provided that the siresses
il the foundations of the well can be brought within parmigsible limits by suitably shifting tha position
of the pier center line to overcome the effect of the tilt and shitt. No payment for any increase in the
dimensions of well cap and the reinforcement therain shall be made. If even with the adjusted location
of pier and increased dimensions of the well caps, the stresses at the loundation level due to tilt and
shifl can not be brought within parmissible limits the contractor shall rectify the well or reconstruct the
sgama at his own cost. In this even the contractor shall be paid only for new well sunk and the
contractor shall also bear the additional cost resulting rom any change in the design span length elc,
due to such faulty well. The cost of the cement and steel supplied o the contracior and used in the
rejected well as well as in the new well aid in its place shall be recovered from him, Payment of part o
tull rate during the process of sinking shall nat be considered as part of full acceptance of the wark till
it is sunk fo the designed or required level and satisties the design requiremants in regards 1o Hilts and
shitts.

6. Every well started during any working season mus! be completed, plugged, filled with
sand and sealed with well cap at top within that working season so as to be safe from Noods and
tides as lar as possible. If the sinking of a well upto the designed or required level, plugging It at
mmmmnllmmmm“lmmnmmmhmmﬂmm*
the lollowing precautionary measures shall be taken by the contractor &t his own risk and cost.

i} All exposed reinforcing bars shall be carelully bant down along the stening and
temoararily be embedded In lean concrete. (1:4:8)

(il) The dredge holes shall be filled up with sand right upto top of wall stening as cast
and sultably coverad up with adequate wooden planking or by any other method approved by
tha Enginear- in-charge.

(iii) Al precautionary measures shall also be taken 1o prevent any damage or shift or Hilt
1o the well due 1o lloods during monsoon.

7. Measurement : Sinking of a well be measured from the water level al the time of casting
the curb or from the level at which the bottom of the cutting edge Is Iaid intitally whichever is lover
io the bottom of the cutting edge in the final position. Any scooping of the bottom of the foundation
or ‘Kundl’ below the level of tha bottom of the m i

a‘!l-
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. Il becomes impracticable fo @
the contractor shall be permitted 1o lay the curb at level higher than the
shall be measured from water level only and in such cases, excavation above water level will,
howevar, be payable under the item of open excavation for foundation of the relevant strata. For the
R “‘;imwmumurdrﬂmﬂmmmummlufMuu

& The rate for sinking shall include the cost of all labour, tools and plant and other operations
required, such as dewatering, excavation and balling out material, providing and placing kentledge
on top of well and removing the same, and watranting provision of temporary top plug
in the event of ficods being expected al sie ing turther sinking no! possible, and also other
incidental works 1o sink the well 10 the level shown on the drawings, ft sha also include blasting or
use divers for removal ol obstacles from under the cutting edge of the well. The rate_ shall_ be
applicable tor all types of solls except rock,

item-17 B Extra for Sinking of wells/calssons in solt rock,

1. This itam is lor sinking of walls for foundation through soft rock such as me stone, sand
stone, lateriie. hard conglomeraie or other soft or disintegrated rock which do not require biasting.
The classificaton of strata shall be decided by the Engineer-in- charge and his decision shall be firal
and binding to the contractor.

2. 10 6. Para 2 10 & of the item of sinking of wells in all sorts of soils shall apply.

?.Mmhnwﬂﬂhmﬂﬂbnﬁhhhﬂﬂnﬂﬂwﬂ'ﬂhmI
above. The rate is extra over rate of sinking of well in all sorts of soils. In order 1o ascertain the level at
which rock is struck with, four bores will be drilled at four equidistant locations near the inner periphery of the
mg-umhdzm,muummdmlmmummn:mm.mlhunmum

such a strata.
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8- The rate for sinking will be exira over the rale aggreed in the

walis/caissons in all sorts of coll 2nd murum and shall include the cost of

mmmmmmm“m.mmmmwmﬁmw

Mmmmdmmmhm.ﬂuhrMumwmmm

warranting provision of tfemporary top plug in the event of floods being expected at

mmmwmmmmmmmwmmmwnnmmm.
Itam 17 C Extra for sinking of wells/caissons in hard rock.

1. This item includes sinking of well in rocks or boulders for which the use of mechanical
plant or blasting is required The classification o* excavation shall be decided by the Engineer-in-
Mmmmm:muwmmmmmmm.wnmﬁ-m
1nnuvaﬁmmlnmhwﬁaudunmnhﬁﬁﬂsﬁnﬂhnumuuwu::hn.-ty
necessary in the opinion of the Engineer-in- chargs, Where blasting is prohibiied for any reasan
u:mﬂﬁunmhaﬂnhduutbrmhnllru.mmmrmrmmﬂmm.Ehﬂinuihll
be caried out only with the writtan permission of the Engineer-in-charge. Al the statutory laws,
wm.mmqmm-m.mm.mwmﬁmw
Mhmmrlnmu.ﬁnwmmlrmmwmmmﬂmmmm
mmmmmmmwhmmmw.

206 Para 2106 of the item of sinking of well in all sorts of soil shall apply.

T.m;mmhmmmlhmw.MMhWMrhhmupﬁﬂmm
para | above. The rate is extra over rate of sinking of wall in &l sorts of solls. In order 1o ascertain
the level at which rock is struck with, four bores will be drilled at four equidistant locations near the
inner periphery of the well, to a depth of 2 m. and the mean of such four levels at which rock is
struck with, will be taken as the level of such a strata.

EMmhMMﬂhmmhmwhmMﬂuMmﬂaﬁhﬂd
mhﬂmdmﬂ&mma”kﬂﬂhmdﬂhm.mmm
ﬂwmmmﬂnm.mmmudmmm
wmmmmﬂﬂwmmﬂmmmMumw
mmmwmﬂﬂmmmmmnmmMMHnﬁwmm
miking further sinking not possible and also other incidental works so sink the well to the level shown
on the drawings,

Item 17 D Extra for pneumatic sinking of wella/Caissons.
1. Para 1 1o 6 of ftem of sinking of wells shall apply.

1 The resident engineers put in charge of preumatic sinking shall famillarise themselves
with particular reference 1o caissinn diseases and working of the medical air-lock. A doctor
compentant o deal with the cases of ‘Caission Disease * or other complications arising as a result
ﬂmﬁiumwwimm.mﬂhamwﬂqrmﬁmwﬂmmmm:mmh
in progress. The contractor shall provide complete facilities including the issuing of orders or the
mulmmmm,mMmmmmmmm-mmn
these specifications. For pneumatic sinking provision made in IS : 4138 shall be complied with. In
mﬂﬁmbis:41““@pwﬂmumuhmhhhhwwpmmﬂmmmhﬁr
fallowad,

|
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Porlable lamps shall be equ with non- combustible. non-absorplive Insulating sockets, ap-
proved handles, basket guards and approved cables. The use of worm or delective portabla and
pandet conductors, -shall be prahibited.

6. Head frames shall be constructed of structural stesl or open frame work fire-proofed
timber. Head house s and other temporary surface buikdings or struclures within 30 metres of the
shall, caisson, or tunnel opening shall be built of fire-resisting materials. No ofl gas oline, or ather
combustible material shall be stored within 30 metres of any shaf, caisson, or tunnel opening, except
that oils may be stored in suitable tanks in isolated fire-proot buildings, provided such buildings are
not less than 15 metres from any shaft, calsson, or tunnel opening or any building directly connectad
thereto. Fosilive means shall be taken to prevant leaking llammabile liquids from flowing into the
areas specifically mentioned in preceeding paragraphs. Where feasible, a fire house connected 1o
@ suilable source of water shall be at the top of every caission, Whare fire mains are not
accessible, a supply of water shall be stored in tanks near the top of each casisson, provided fire
pails or suitable pumps are kept available, or approved fire extinguishers may be substituted. In the
event that waler under pressure s not available, buckets of sand and approved fire extingushers
shall be substituted. Wharaver, 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 sny time suspended or
hung while work is in progress, in such a way that the bottom of the excavalion ls more than 2.7
matres below the deck of the working chamber, a shiskd shall be erected therein for the protection
of the workman,

?.ﬁmlrmwwmmmummmmmmw
in compressed alr-work. Such rooms shall contain lockers and benches & be open and accessible
o men dunng the itermission between shifts. Adequate toilet accommeodation at the ratio of not less
than ona for every twenly- five men employed shall be provided. Care shall be taken to keep all paris
of caissons and other working compartments, including lockers, dry rooms, rest rooms and other
equipmant in @ sanitary condition and free from reluse, decaying, or other objectionable matter. No
nuisance shall be tolerated in the air chamber, smoking shuﬂl be strictly prohibited and all matches
and smoking materials shall be left in the locker rooms. A separate dry-room shall be provided
where working clothes may be dried within reasonable time. This room shall be well heated- In ail
cases whare gas is expected including aliuvium impregnated with decayed vegetable matier, the
use of Day Safty Lamp in a pneumatic  caisson sinking be compulsory.

8 Measurement shall be on Rmt. basis and shall be measured from the level of tha cutling
edge from which sinking by pneumatic process is started.

8. The rate for pneumatic sinking shall include cost of & labour, material, tools & plant and
other incidental expenses required for preumatic 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 kentledge and other superimposed
loads i any and mnn:hlﬂhalilhdimidluadagih of at least 3 m. above the cutting edge with
sand. The sand filing may be done through water if standing in tha well but it shall be asceriained
that the well as been evenly filed with sand to a depth not less than 3 m. as above. Standing water
not be pumped out but before commencing the loading, it shall be allowed to attain & permanant

al
on the left and right sides of the well. For single well there shall be four marks and (or wells of
ather shape, six such marks. The reduced levels of all these marks shall be recorded carefully before
a5t A

mm

12 hours shall not be more than

4. Unloading also shall be done in steps of 50 tonnes with an interval of 12 bours between
gach unloading operation and the level observed at each stage just sfter u as well as 12
hourse after that is just before further unloading. V| . results will then be piotied seftlement

g



The test load for each well shall be equal to Steining

total areas of well

{desipned dead ioad + twica the ve load).
base of the well (under 108f) in tha completed form of the

materials, labour equipmentiplant platform guages for purpose

steining already In position. Tha fest load shall in no case be less than the

required during the sinking of the well,
5 The measurement lor payment shall be per tonne ol the test load actualy placed on the

6 The unit rate includes all
filing in well batore tha lest and its removal after the lest, 1o complets

The designed dead load shal be the one at the
bricige structurs, less the waight of the
e kentledge

wall.

of recording results and sand
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y however be changed al the discretion of the Engineer-

in case it is dilfficult o ascertain the comect depth tmid, in which case guantity
be paid shall be based on the average yield of jhe finished concrete under por bag of ¢
per bag of cement consumed. This shall include extra 10%cemern”
it be used for concrete to be laid under water.

uumrnuulmuimm:h-nm,dammmhhuur.mmmwmmm
compiato the work,

ITEM-18 B ORDINARY CONCRETE FOR TOP PLUG

1. Before concreting, the well shall be dewatersd 10 the exten! reguired, to enable the
concrete of the lop plug 1o be laid at the level, as shown on the detain drawing or as directed by

awmmmmmwynmmmmm
Bnd additions.

3. The rate to be paid for this lam shall be per cubic measurement of plug concrete actually
laid, and is inclusive of the cost of dewatering where necessary.

4 Unit rale of the item shall include cost of labour, materals, tools and plant required *
complate the wark.

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

&
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sirata as per defalled drawings and as directed by Engineer-in-charge. For this purpose, 100 mm

holes shall be kept in steining itsell at regular intervals as shown in drawing or as directed by

Engineer in-charge. Mild steel bars shall be supplied by the department at the rate and place shown

the tender. The ltem Includes transporting the bars to the site of work, handiing,
. o g

J
i
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o complatm e work
(A) Mild Steel Reinforcement
item-21 Provid _ (B} High yieid stength Deformed bars, reinforcements.
1. The work shall consist of lumishing and placing reinforcement of the shape and dimen-
sions shown on the drawings or as directed by the Engineer-in -charge.
mwmwcmmmnunbmmummmmmmmlmh
posi h
4. Reinforceing steel conform sccurately to the dimensions given in the Bar benden
schedules shown on relevant drawings. Bars shaill be bent ummﬂhdmnm:ﬂ:ﬂnm
sions or as direcled by the Enginesr-in-charge using a proper
io attain proper redius of bends. Bars shali not be bent or straightened in a manner that will injure The
material meundmrmnwmummnmmummmumﬂmm:

bar shall invarably provided. The radius
round bar and the length of the straight part of the bar beyond the end of the curve shall be at laast
four timas the diametre of the round bar. In the case of bars which are not round and in the case of
deformed bars, the diametre snail be taken as the diametre of circle having an eguivalent effactive
araa. The hooks shail b suitably encased to prevent any spliting of the concrete.
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4. All reinforcement bars shall be accurately placed in excat position shown on the drawings,
and shall be securaly hald in position during placing of concrete by annealed binding wire not less
than 1 mm. in size and conlorming to 15 - 280 and by using stay blocks or metal chairs, spacers,
metal hangers supporting wires or other Approved devices at sufliciently close intervals. Bars will
not be aflowed to sag betwaen supports nor displaced during concreting or any other operation of
he work. All devices used lor positioning shall be of non-corrodible material, Wooden and metal
will not axtend to the surface of concrete, except where shown on the drawings. Placing
bars on layers of freshly laid concrete as the work progresses for adjusting bar spacing will not be
allowed. Pleces of broken stone or brick and wooden biocks shall not be used. Layers of bars shall
be separated by spacer bars, precast mortar blocks or other approved devices. Reinforcemant after
being placed in position shall be maintained in a clean condition until complately embedded in
concrete. Spacial care shall be exercised 1o prevent any desplacement of reinforcement in concrete
already piaced. To protect reinforcement  from corrosion concrete cover chall be provided as
1m:Hm|ndnnmmmmrwmhmmmuﬂnmmmmnmﬁlm
and which are likly to be exposed for an indefinite period shall be protected by a thick coat of neat
camant grout.

5. Bars crossing each other, where required, shall be secured by binding wire (annealed) of
size not less than 1 mm. and conforming to 1S : 280 in such a manner that they do not slip over sach
other at the time ol fixing and concreting

6 As far as possible, bars of full length shall be used. Incase this is not possible, overiapping
of bars shall be done as directed by the Enginser-in-charge. When practicable, overlapping bars
shall nol louch each other, but be kep! apart by 25 mm. or 1.25 limas the maximum size of the
coarse am;:q:ta whichever is greater, by concrete between them. Where not feasible, overlapping
bars shall be bound with annealed steel wire, and not less than 1 mm, thickness twisted tight. The
overiaps shall be staggered lor different bars and located at points, along the span whare neither
sphane nor banding moment is maximum.

7. Whenever indicated on the drawings or desired by the Engineer- in-charge bar shall ba
jointed by couplings which shall have a cress-saction sufficient lo transist the lull stresses of bars.
The ends of the bars that ere jointed by couplings shall be upse! for a sufficient length so that the
effective cross-saction at the base of threads & no| less than the norman cross-sectlon of the bar,
Threads shall be standard white worth theads. Steel for coupling shall conform 1o 1S : 226,

8 'Whan permilted or specified on the drawings, joinis of reinfarcement bars shall be
buttweided so0 as to transmit their full stresses. Welded joints shall preferably be located at points
where steel not be subject 1o more than 75 per cant of the maximum permissible stresses and welds
50 staggered thal, at any one section not more than 20 per cent of the rods are welded. Only electric
are welding using & process which excludes akr from the molten metal and conforms to any or afl
other spacial provisions for the work will be accepted. Suitable means shall be provided for halding
the bars securely in pasition during welding. It must be ensured that no voids are left In walding and
when welding is done in 2 or 3 stages, previous surface shall be cleaned properly. Ends of the bars
shall be cleaned of all Ioose scale. rust, grease, paint and other foreign mailer before welding. Cnly
competent welders shall be employed on the work. The M. 5. Electrodes used lor weiding shall
conform to IS ; B14. Weided pieces of reinforcement shall be tested. Specimen shall be taken from
the actual site and their number and frequency of tests shall be as directed by the Engineer-in-charge.

9. For the purpose of calculating consumptic, 1, wastage shall not be permitted bayond 5
percent. Excoss consumption over 5% will be charged at penal rate. Uselul pieces of steel, as may
be decided by the Engineer-in-charge shall be taken back by the Governmeni &t issun rale and a1
P.W.D. Swore from where the steel was supplied. Ail the expensas of loading, carting, unloading and
returning the waste will be borned by the contractors.

|



10 Reinforcement shall be measured In length remaining overlaps, separately for ditferad
diametrs as actually usad in the work, where welding or coupling is restored 1o, in place of lap-joints such
jaints shall be measured lor payment as the, equivalent length ol over-lap as per design requirement.
From the length 50 measured the weight of reinforcemant shail be caloulated in tonnes on the same basis of
IS - 1732 even though steel is supplied 1o the contractor by the Departrent on actual weighment. Langth shall
include hooks al ends. Wastage and annealed sisel wire for binding shall not be measured and cost of
hese items shall be deemed to be included in the rates to reinforcement.

11. Rate for reinforcement shall include cost of all steel, s carting trom P.W.D. Store to work
site, culting, bending, placing, binding and fixing in position as shown on the drawings and s
directed by the Engineer-in-charge. It shall also include cost of all devices for keeping
In approved position, cost of Joinis as per approved methods, and all wastage, and spacer bars.

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

1. The diameter of the piles shall be as given in ‘the em. The casing shall be of sufficient

thickness and strength to hold its original form and show no harmful distortion after it an

tem 23-Load Testing of Piles

I. Load test may be camied out as decided by the Engineer-in- charge on one or more
working plies. Preloading shall be not less than one and a the ated sale ng
capacity of the pile in case of sandy solls and two ftimes the estimated sale load in the case

g
i

pump.
3. Before load test is performed, the proposed set up and the load frame shall be
approved from the Engineer-in-charge. Readings of seftlement and rebound shall ba recorded the heip of
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fourjal 0.02 mm. sensliivity and resfing on a damairically opposite ends of
MthumﬂhmmmmM

1ih reference to which the setioment ol the pile would be measured shall be at lsast 5
‘T i the diameter of the pile subsect %o a minmum of 2 melers for

using & laast iwo dial gauges spaced af 30 com. and Kept
. Where it is not possible 1o locate the dal gaugas in line of the
cistance of 30 om. at @ suitable height and the displacement st

{a) Two-thirds of the final load at which the lolal seflement aftain a value of 12 mm
uriess & 5 established that a iolal sefiiement differert om 12 mm. is permisshie in & given
case on Ihe basis of nature and type of the structure; in the latter cass the actual total

) For a group of plles, two-thinds of the final load at which the iotal setlement afiains

X or
{c} Load comesponding fo any other speciied displacement due 1o performace

seftiernent penmissible shall be used for assessing the salelad insiead of 12 mm.

{8) 50 per cent of the final load at which lotal displacemant increases I 12 mm.

The sale lateral load on the pile shall be taken as the least of the following :
{b) Final Inad at which iotal displacement corresponds to 5 mm and,

Lnummnhmw

Assemement of safe lnad shall be as under:

freeshily
whan
weght
haight
fhan
and

shall be
. Tha Stones
ol their dry
times jis
will not less
fem. Camani

ba usa
per oant
exceed
ickness ol
in tha

9 The Unit includes al materials, labour, equipment plant, platfiorm, gauges for the purpose

& The measwemant for payment shall be per number of load test on piles.
of recording result to complete the job.
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ITEM 24 A Coursed Rubble stone Masonry in cement mortar without cement Pointing.
fres craks i
with round surt
not water
125 The length of
greatar ttros
shall not be less than
mixgd in proportion .
sand shal be proporaionad by volume afier making due allowance lor bulking. The required

of water ghall than be added and the mortar mixed 1o produce workablo consistancy,



3. The mixing shall be done intimately, on a clean water tight platform. Cement and sand
Shall be first mixed dry in tha required proportion to obtain a unitorm colour and than after addition ol
waler the mortar shall be mixed for al least two minutes. In case cement mortar has stiffened
because ol evaporation of water, the samae shall be retempered by adding water as trequently as
needed to restore the requisite consistency but this retempering shall be permitied anly within thirty
minutes from the time ol addition of water at the time of Initial mixing.

.4, dressing of stone shall conform of the general requirements for dressing of stone covered
in 1S : 1129. Stone shall 3¢ sulficiently wetted before laying to prevent absorption of water from
mortar. The bed which s lo recelve the stones shafl be cleanad wetied and covered with a layer of
fresh mortar. All stones shall be laid full in mortar both in bed and in vertical joinis and settied
carefully in place with a wooden rnallent immediately on placement so that it is solidly bedded in
before the same has sel. Clean chips and spauls * shall be wedged into the mortar joints and beds
wheraver necessary to avoid thick beds or joints of mortar, Whenever foundation, masonry s laid
directly on rock, the face stones of the first course shall be dressed 1o il into the rock snugly when
pressed down In the mortar bedding over the rock. No dry or hollow space shall be left any where in
the masanry and each stone shall have all the embedded taces completely covered with maortas
Verticle joints shall be staggered as far as possible. Sufficient transverse bond shall be provided by
the use of bond stones extending from the front to the back of the masonry. In case of thick wails
Bond stones shall overlap each other their arrangement. Ball shapped bond stones or headers shall not
be used. .

5. At all angular junction stones at each alienale course shall be well bonded Into the
rnpccﬂvumﬂhuhmmm.mlmmrhsmmﬂhmmm
one uniform level throughout as far as possible bul when breaks, are unavoidable, he masonry
lhalhuuuudnuufﬁmmmummmuﬁmujuirli-unfnwmmmm.mmﬂuufmtlm
shall not be more than 45° with the horizontal. Wing walls, abutmants and piers, etc. shall be carriad
up fruly plub or to the specified batter. Face work and hearting shall be brought up aventy. The top
of each course, however shall not be levelled up by use of fiat chips.

6. Stones shall be hammer dressed on the face, the sides and beds to enable it to come in
praximity with fhe neighbouring stone. The bushing on the tace shall be more than 4 cm. on exposed
face. Chips and spalis of stones may be used wherever necessary 1o avoid thick mortar beds or
joints and it shall also be ensured that no hollow spaces are left anywhera in me masonry, The chips
shall not be used below hearting stones 1o bring these uplo the level of face stones use of chips
shall be restricied 1o filling of imerstices betwean the adjacent stones in hearting and they snail not
exceed 20 per cent of the guantity ol slone masonry.

7. The hearting or interior filling wall face shall consist of rubbile stones nol less than 15 em.
in any direction caretully laid, hammared down with a wooden mallet into pasition and solidly bedded
In mortar. The hearting should be laid early lovel with facing and backing. Through bound stones
shall be provided in masonry upto 60 em. thickness and in case of masonry above B0 cm, thickness
a sel of wo or more bond stones overlaping each other at least by 15 oM, shall be provided in a
line from face 1o back. In case ol highly absorbant type of stones (porous limesione and sand
siones, atc.) the bona stone shall extend only about two-third into the wall, as through sione in such
cases may give rise to penetration of dampness and, therefore, for all thickness of such masonry a
set of two or more bond stones overlaping each other by at least 15 cm. shall be provided for every
0.50 square maetres of the masonry surface. Bond stone shall be stacked separately and marked to
distinguish from other stones. Masonry work shall be started afer sufficient number of bond stones
are collected on sile as directed by the Engineer-in-charge. Vertical bound siones shall be insered
at the rate of one per 3 sg.ml. and shall be staggered.

B The quions shall be laid header and stretcher alternately. Every stones shall be fitted to
the adjacen! stonés so as o form neal and close joint, Face stone shall extend and bond well in the
back. These shall be arranged to break joints, as much as possible. and to avoid long vertical lines
of jointa.

9. The face joints shall be more than 20 mm thick but be sufficiently thick to prevent stone
0 stone contac! and shall ba complatiey lifled with mortar,

10 Green work shall be protected from rain by suitable covering. Masonry work in cement or
composite mortar shall be kept consistently most on surface for a minimum period of seven days.
The top of the masonry work shall Jo left fiooded with water at the close of the day, During hot weather
all finished or partly completed work shall be covered or wetled in such manner as o provent repaid
drying. The raking of joints, whers necessary shall be dane at the end of day's work when mortar Is

greed,



height of courses,

pointing

Fara 1 to 16 ltem of coursed rubble stone masanry in cement mortar without cement pointing shal

apply.

Pointing.

Para 110 14 : Para 1 1o 14 of item  if coursed rubble stone masonry shall applv,

Para 15 1o 20 : Para 1 10 6J lem of cement pointing in cement mortar shall apply.
ITEM 26 Extra for Khanki facing.

4. The unit rate lor stone masonry work shall include the cost of all labour, materiais, tools

and plard, scaffolding and other expenses incidental to the work.
15 Masonry shall be laid with coufses- Whers there is variation in H'l!

12 When fresh masonry is o be
cleaned ol all loose materal, roughened
13, Stone masonry shall be measured In cubic mebres.

aflect a good bond with the new work,
Para 1710 22 ; Para 1 to & of tem of cement pointing in coment mortar shall apply.

ITEM-24 B Coursed rubble : lone masonry In Cement moriar with Cement
ITEM-25 Uncoursed rubble stone masonry in Cemanl mortar with cement.
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3. The payment shall fee made per number of dowel bars in anchared condition,

4. Unit rate shall include cost of all materials, labour and aquipments 1o complete the Job,

ITEWI-28 Miled Steel & cast stesl bearings.
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paras above, the contractor shall maks all necassary arangement at his cost, to carry oul load test,
on at lest 5 par cent of the total number of bearings, in the presence of the Enginear-in-charge or his
authorised agent tor 1 1/2 times the designed load of bearings and unless the tesis ghwa

resulls duly ceriified in writing by the Engineer-in-charge or his authorised agants, no bearing shall be
permitted o be usad on the work in case the test results are not satistactory all the remaining of the
axtra number ol bearings as may be decided by the Engineer-in-charge shall have to be tested al his
risk and cost in simitar manner and only those number of bearings which stand the test satistactorily
and are cerlifiod as passed by the Engineer-in- charge shall be allowed to be used on works and (he
contractor shall not have right or claim for the rejecied bearings. The tests shall be considered
succestul if noticoable dents are not formed al points of contacts of no undesirable flaws are noticed
in the surface of the bearings after the test.

6. All bearings shall be surrounded by grease boxes of either R.C.C. or mikd stesl plaies. The
size of the grease box shall be adequate 1o cover the bottom plate and its height will be upto the top
of the top plate. The grease box shall be filled fully with the grease, of the relevant |. S
Speoification,

7. Bearings flxed at free end and fixed end should be counted soparately. Bearings shall be
measured per number consisting of bottam and top plate in case of lixed. sliding and rocher
bearings; and roller bottom and top plates in case of roller bearings and all olher accessaries.

ammm:mmmmmmmm“ﬂmmlﬂpmw
in position complate as specified on the drawings or as directed by the Engineer-in-charge. The rala
shall also include the cost of samples and their testing s desired by the Engs -in-charge. The rate
shall Include the cost of all nuts, bolts, supplying and filling the grease os with the specified

grease.
ITEM 29. Restrained Elastomer Bearings.

1. The lerm ‘bearings’ in this case shall refer 1o an elastomeric bearing consisting of one
or more elastomer slabs bonded to metal plates during manufacture so as to form a sandwich
arrangemant, while ‘Bearings Pads’ shall, denote single unreinforced slastomer siabs.

2 The elastomar 1o be used for bearings shall be made from natural or synihatic rubbar and
satisty the physical properties given batow. The test pieces required for the tesis shall be selecied
from the centre layer of the bearings while making up the selection.

ITEMS ASTM Designation Requirement

(i Durometer Hardness D =-2240 5510 70

[ # 5 Points for the nominated Valuae).

(1) Litimate Tensite Strain per cent D -412 450 for 55 grade 400 for 60 grade

3040 for 70 grade.
(i)  Tensile Strength Kg/em”. D=-412 175 minimum

135 minimum for natural rubber

of harness greater then 65,
()  Adhesion to Metal Kg/om2. D - 429 { Mathod - B) 8
{v)  Tear Resistance Kg/cm. D-624 40

{ DIEC)

(v  Compressionset22 hrs. A70'C% D - 385 (Method — B) 25 maximum

(wi)  Ozone resistance 22% sirain D-1149 Mo cracks.
100 brs. 380 C £ 10'C
(1 part per million in air by valumae),

(vill}  Accelerated ageing 70 hours, 1000 C D-573 10 paims.
Hardnass increase. 15% of ariginal.
Tansile strength reduction, Elongation 25% of original.
Al break reduction,

fix) Low temperature stfiness young's 0D =797 700 maximum.

Madulus = 40 ' C Kgiem2,
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3. Adhesive used In beating location attachment to bridge decks shall be subject to the
approval by the Engineer in-charge. It shail be of high viscosity resigns, which are cold setting and
free of solvent., Adhesive shall not be used to bond layers of cured elastomer. Mild steel usad for
plate reinforcernent shall comply with the requirements of ralavant. .S. The Contractor shall furnish
o the Engineer-in-charge a certificate by the Manufacturer that the elastomer and fabric (it used) in
the elasiomeric bearing conforms 1o all the above requirements. The certification shall be supparted
by a certitied copy of the results of tests, performed by the Manufacturer upon samples of the
elastomar and labric to be used in the bearings.

The contractor shall, whenever required, during the course ol manufacture armange and offer
afl facilities for the purpose of inspection and test of all or any of the material used thersin, 1o any
officer as directed by the Engineer-in-charge and the bearings and simitar parts shail be used in the
superstruciure except on tha production of certificate of acceptance thereof from the Directorate of
Inspaction whenever necessary, All the inspaction 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 least plan
dimension. The thickness of any internal layer of elastomer shall not be less than 6 mm. nor greater
than 12 mm. The thickness of ouler plates shall be not less than 3 mm. and that of inner plate not
less than 1.5 mm. Metal plates in which dowels are located shall be, in general, not less than 6 mm.
thick. The edges of all plates shall be ightly rounded to approximaiely 5 mm. radid. The metal plales
referred above should not be composed of thinner plates joined togather. Laminated Bearings shall
have side cover of elasiomer of minimum thickness of 8 mm. o protect the ends of the steel plates
and to give a reduced surface strain to that occuring at the edge of the bonded platen but shall not
be considerad in svaluation of deformations. The cover of elastomer at the top and botlom surfaces
shall not be less an 3 mm. or more than halt the thickness of internal layer. The cuter cover al top
and bottom surfaces having thickness less than half that of a singie internal layer and not exceeding
3 mm. mnrhnmwaslﬂmmlhﬂmmmmhvaMhmm
defiections. Where above elasiomer covers are provided, there is no objection to keaping the
thickness of top mast and bottom mos! plates same as that of inner plates.

5. Bearing shall be st back from the edge of a bearing surface a distance nol less than the
thicknass of the layer of elastomer In contact with bearing surface 10 allow for spraading of the
elastomer under load. Bearings may be located in position by means of dowels or studs or other
devices, of bonded lo the structure with approved adhesives which shall generally be of the high
viscosity resin type cold setting and free from solvent. For spans on an inclined grade and without
mm:mmmammmpwmmehﬁmmﬂmmmqm
bearing shaill be kept horizontal. To facilitate maintenance, the ends of frusses and plate girders
preferably be supporied on plates or pedestals so that thers is at least 15 cantimetres clearance
n the bottom chord or flange and the substructure The plan dimensions of the baarings 1o
finally adopted shall preferably be selected from series ‘R° 20 of IS : 1076. The arrangement of
ng only one bearing under & girder shall be permitted. Further, bearings of different sizes must
b= placed next 1o each other 1o support a span. The bearings shall be ully moulded when meal
inat are used. These laminated elastomeric bearings shail consist of one or more elastomer
bonded to metal plates so as to form a sandwich arrangemant. Such fully moulded bearings
shall be manutactured to required size. The bond between slasiomers and metal or fabric shall be
such that, when a samples is tested for separation, fallure shall occur within the elastomers and not
belween the elastomer and matal

6. The contractor shail got the bearings tested for the physical properties and performance
of bearings. Tha les! pieces required for the tegt shall be selscted trom the Central layer of
making up the selection. For the Size of the tes! pisces and method of tesis ale. the relevant AS.T M
Standard shall be Followed, The tests shall be carried out In a recognised laboratory accaplable to
tha department for all the necessary tests required by the Depariment. The specimen for tests as
may be required shail be supplied by the contractor al hie own cost and the tesling charges shall
also be fully borme by the contractor. Only those bearings which pass the tests satistactorily will be
acceplad and will be permitted to be used. The Depariment shall not accept any reponsibility for the
cost of bearings rejected.

7 {i) Tolerances on length and width 0, +5 mm.
(W) Tolerances on thickness lur single 2 0.5 mm,
layer pad,

tHHTT
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(1) Tolerance on lotal thickness.

T of firéshed

10D<h< 30 mm - H1.5 mim,

30 < h < 50 mm ' +0.8 L

50 <h < BO mm - 0.9 mm,

B0 <hsg 120mm . - 1.1 mm,

(W) The paralielism of the individual laminations for a finished bearlung, shall
nol cxceed the tolerance specified at (lijabove when measured at the extremilies of the
laminations.

ammmlmmmmmmﬂmmmw
dﬂmwmﬂmnmmminmﬁmrmﬂwmmmmw
by the Engineer in charge.
S.mWhmbummumﬁm;mﬂmnmhmmmphnM{ml
Hmmd]ﬁuﬂymm.mmmmmthEmmumdﬂnhw
above grade and shall be finished by grinding.
{H}IllhalhumwudMbﬂaﬂmnm&ﬂhuﬂrluur&rdlnampﬁﬂﬁnnu
rﬂmﬂmﬁﬂnﬂngsmuhh-ﬂﬁmhﬁumhmmmm:m
exceeding 12 mm.) may be made 1o meet with this requirements.
m;kmﬂmMMMMﬂMMMummmm
nmmmamﬁihﬂmmmMmmmmmmmmm
deplaced while placing the girders.
:mmwummmmmmmmmmu
hhﬂ“ﬂhmmmmlnawmmm#mmmm
1.5mm from a straight edge placed in any direction across the ares.
Mmpmmmwmmmmmmmmh-dmmm:mmm
and tha area where the bearings are to be located levelied .
:w;mmﬂﬂmﬂmmwumwmmmwmmw
grease oll, paint etc., and it shall be dry at the time of fixing.
{wil) The surface of elastomer shail be free any foreign material,
(viii) Onoe prepared, the concrate or elastomer shall not be touched with bare hand.
(i) mhmﬂgsmumwadwﬂhmvuwnmﬂmmmmwm
pratect from direct sun-light and weather until the concrete on superstructure is cast.
(x) T?uhulhunshallbuﬁmdlnpnﬂuun.ﬁmmxymmadmﬂumm
quality,
{xi) ﬂumuﬂngu!:umumﬂmlbu“muﬂyuﬂmmﬂngmﬂu
adhasiva for fixing the bearings or pier/abutment cap has set,
10. Unit rate shall be cubical contents of the bearing measured in cms.
11, The rate for each type of bearings shall include the cost of ing and fixing the
bearings in position complete. The rate shall also include the cost of sa and thelr testing
umwﬂummmmmmWMmmmmm

ltem - 30 Providing pre-moulded asphait filter joint.
1.mmpmmmmmmahhm“dmmmm Enginear-in-

charge using a wood strip, metal plate, other suitable material which is subsaquanily

removed. Whan ramoving the material, care shall be exercised 1o avoid chipping or

breaking thamrnamnﬂhammm!u.mmmmimmmmﬂwmmﬂm
edge finished. Reinforcement shall not extend across as open jaint.

1mmwhmudﬂhhhhmﬁdﬂﬂuﬂw:mmﬁamdinmmﬂm
mmuﬂmmmw.mﬂumwlmmammuﬂ
while concreting the slab, care shall be taken 1o prevent the former from

displaced.
mmmamuwmmmmmmmmuum
rmaterial sticking o il



3. The matenial used for filing expansion joint shall be bitumen Impregnated felt which
shall conform 1o the requirements of IS : 1838, and shall be got approved from the Engineer-
in-charge.

The joint shall consist of large pieces and assembly of small pleces to make up the reguired size
shall be avolded.

4, The expansion joint shall be measured in running metres. Thickness of the expansion joint
will ba 20 to 25 mm. Width of the expansion jeint shail be equal to tull depth of tha slab.

5. The rate shall include the cost of all materials, labour, equipments and other incidental
chﬁrahrﬁ:mmhiﬂsummhﬂmpmlu par these spacifications and as shown en the
drawings.

ltem 31-Providing metal expansion joints.

1. Expansion joint shall be constructed according 1o the details shown on the drawings. The
pasition of all bolts cast and holes drilled in plates shall be accuraiely determined from templates.

2 Steel plates, angles, or other structural sections provided in the expansion joints shall
conform to the ralevant IS specilication and shall be acouralely shaped to the section of concrete
deck and shall be hot-dip galvanised after fabrication. Positive mm:halhuummnyadhphdng
the assemblies, 1o keep them in comact position during the placing of concrete. Care shall be taken
o avoid Impairement of the clearance in any manner. The material used for filling axpansion joint
shall be bitumen Impregnated lell, elastomaric or any other suitable material as specified on the
drawings, Impregnated fet shall conform 1o the requiremant of IS : 1838 & shall be got approved
from the Engineer-in-charge. The joint fider shall consist of large pieces and Assembly of small pleces
o makae up fhe 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 incidental
charges lor tixing the joints complete in all respects as shown on the drawings.

hem 32- Load test of super-structure

1. The Engineer-in-charge shall instruct that a load test be made on any part of the super
structure if in his opinion such a test is deemed necessary for one on more of reasons specified
baiow: -

(&) The work test cubes failing 1o attain the specified strength.

{b) The shuttering baing prematurely removed.

{c) Over loading during construction of the structure or part thereo!,

id) Concrefe improperly curad,

(@) Any other circumstances aftributabie to negligence on the part of the contractor
which, in the opinion of the Engineer-in-charge. resulis In the reduction of required strangth

ol the structure or part thereof

{f) Any reason other than the foregoings.

2 It the load test be ordered to ba made salely or in part for the reasons (a) 1o (e the test
shall be carried out at the contractor's own cost. If the test is required 1o be carried out af or the
reasons specified at (1) hereinbelore, the contractor shall make the test and shall be paid lor the
same

3. The test load shall not be applied earlier than 28 days of the completion of placing of the
nmm+nm-p.nnlmmﬂmummmdmmmmmmwmmm
by the shuttering or ofher non-permanent support. Necessary care shall, however, ba taken fo ensure
ummmmmiﬂmmuummwwmmnmmahmmmlmm
available,

4. If the result of the load test (or the reasons mentioned it {a) to (@) is not satistactory in (he
opinion of the Engineer-in- charge he shall instruct that the apart of the structure concerned shall
be taken down or cut out and reconstructed 1o his satisfaction or that other remadial measures shall
be taken to make the siructure secure and strong as per requiremant at the coniractor's own risk
and cost or the work may be accepled as sub-standard work and paid al reduced rate as may ba
decided by the Engineer-in-charge and his decision in the matisr shall be binding, on the contractor.
The contractor shall provide necessary matenials, instruments, equipmants absarvations platiorms,
plant and labour needed for carmying out the test as required. The load in general shall be in the form
of sand bags. Howaver, the contractor may apply the test load in any other sultable manner as may
be approved by the Engineer-in-charge. The contractor shall make all necessary arrangements for
observation platforms, centering, taking deflection by deflectometers atc. fo the entire satisfaction
of the Enginear-in-charge. The test load shall be kept at least 24 houws or as directed betore remaval,
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Test load of superstructure shall be 1.5. times the squivalent load including maximum stresses at
sections of maximum bending moment and or shear force for which the superstruciure is designed,

5. The item for the purpose of payment shall be measured per number of load test placed
on fhe superstructure and the payment of the sams made on complation of the tesl.

8 Unit rate shall include all materials, labour, measuring instruments, tools and plant

necessary to carry aut the oad fest
ltem 33-A-Providing R.C.C. parapet precast in controlied concrete.

1. For concrete and steel, specifications of the items of controlled concrata and reinforce
meant shall agply.

2 All components of the parapets shall be precast and arranged In the pattern as shown on
the drawing. and shall be jointed together as per detalls shown on the drawing.

3 The parapet shall be truly and comectly aligned in line and leval, along the cenire fine of
the parapet over the lop rail. All edges and comers shall be sirakght and finished in irue line and
g,

4. Parapet shall be measured In running metres. Reinforcement in the parapet shall not be
paid separatoly,

5. Unit rate includes cost of all materials including steel, form work, labour, tools and planis
to completa the job.

Item 33-B-Providing A.C.C. Parapet cast-in-situ in controlled concrete

1. For concrete and steel, specifications of the items of controlled concrete and reinforce-
maént shall apply.

2 The parapat shall be truely and correctly aligned in line and lavel, along the centre line of
the parapet over the top rail. All edge’s and corners shall be straight and linished in true line and
level. Forms shall either be ol single width boards or shall be lined with suftable material duly
approved by Ihe Engineer-in-charge. Form joints in plain surface will not be permitted. All mouldings,
pane! work and level sirips shall be constructed according to the details shown on the drawings.

3. Parapel shall be measured in running metres. Reirforcement in the parapet shall not be
paid separately,

4. Unit rate includes cost of all materials including steel. form work, labour, tools and plants
15 complete the job.

item 34- Providing post and pipe ralling

1. G.1. Pipes shall b9 of light duty type. .Concrete shall conform to relevant specifications of
item of concrete of ordinary grade specified in the item. For structural steel relovant specifications
of item of steel cutting edge and for mild steel, relevant specifications of item ol M.S. reinforcement
shall apply.

2. The pipe railing shall consist of R.C.C. posts ol required dimensions as approved by the
Engineer-in-charge or structural stoel seclions as shown on the drawings. The structural section
shall ba anchored 1o R.C.C. In the manner as directad by the Enginear-in-charge. Three rows of G.1
pipe, uper one of 50 mm. dis. and lower two of 40 mm. diameter shall be provided. Holes of required
size shall be made in the posts and the pipe shall be fixed with necessary couplings and three coats

of enamel paint shall be apphed to iron work (first coat shall be of red lead) f R.C.C. posts are used,
they shall be appilled 2 coats of white wash. The posts shall be fixed at 2 m. to 2.5 m. centre 1o cenire

depending upon the span-length.
3 Railing shall be measured in running maires.
4. Uinit rate includes cost of all materials, labour, tools and plant to completa the job.
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fiem 35-Providing Water spout of 100 mm. dia, Of-
(A) Cast lron
(B} Galvanised lron
(C) P.V.C.
1. Material for the water spout shall be as mantioned In the ltem and shall be got approved
fram the Enginesar-in-changa.
2.Water spout shall be 100 mm. internal dia. Cast iron grating shall be provided at the eniry
and shall be fixed In the recess so as to be flush with the road surface. The guality and size of The
grating shall be got approved from the Enginear-in-charge. The water spouts shall project at-least 10
cm. outside the concrele and shall be rigidly fixed in it. The grating and C.I. pipes shall be painted
with twa coats of anticorrasive black biturmen paint.
3. Measurement shall be per numbaer of waler spoul fixed.
4 Unit rate includes cost of all materials, labour and tools o complete the work-
Item 36-Providing Marbla Plate

1. Marble plate shall be white and of approved quality and shall be of size as mentioned in
the item. Letlering shail be done by V-shape engraving and 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 flxed
in nest cemant al a place as direcled by the Engineer-in-charge. Cament shall confirm 1o relevant
IS Specification,

2 Maasuremen! ghall be per number of marble plato fixed.

3. Unit rafes includes cost of all materia! inbour and 100fs 10 complela the work.
llem 37-Prestressed concrie work

1. Para 1 1o 31 ol the item ol controlled concrote shall apply.
2- As an alternative 1o centering work and casting the girders in situ. The girders may be precast in
a yard and launched into position using any approved method of launching with prior approval of
the Engineer-in-charge satislying all the requirements and supparting thelr proposals for launching
with detailed design and drawings. All materials and equipment! required for launching shall have 1o
be designed and got approved from the Engineer-in-charge. The launching shall be the responsibility
of the contractor and ihe approval by the Engineer-in-charge 1o the design and drawing of the
taunching system shall in no way relieve the coniracior of the responsibility for its successtul. Working.
The contractor is expected 1o take all necessary precautions. The contractor shall be responsibla
for any damage or loss in the process of launching, side-shifting and any other operation, and the
same shall be made good by him at his own cost. Sheaths shall be placed and aligned sirictly as
shown on the drawings and maintained securely 1o prevent displacement during placing the
compaction of concrefe.

3. Grout holes shall be left in concrete at such places and in such manner as directed by
the Engineer-In-charge. Water shall be injected fo clean the passage thoroughly before grouting and
the ducts will be dried with compressed air, Regrouting shall be done 1o fill up the space lormed au
a rasult of tha sattlament of the grout.

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

Item-38-Providing High Tensile steel wires inciuding Prestressing.

1. All wires or bars shall be assigned a lot number and shall have suitable tags for
ilentification. AR samples shall be truly representative of the lol 1o be lurnished and in the case of
wire or sirand, they shall be taken from the same master roll. All materials spacified for testing shall
be lumished as per instructions of Engineer-in-charge, free of use. When High Tensile stoel wires
are broughl by the Coniractor, he shall produce all relevant cerifficates from the manulaciures.
Additional tests if required by the Engineer-in-charge, shall be got conducted by the Contractor at
his cost, through an independent agency approved by the Engineer-in-charge.



2, Sheaths shal be manufactured from Bright Galvanized metal sheet or any other specified
material. They shall be preferably machine made and ol a large enough bore 1o allow easy threading of the
cable or bar in lang lengths. They shall be strong enough as not 1o be dented or deformed during
handling or concrating.

3- Preferably proprietory forms of anchorages shall be used and they shall be strictly in
accordance with the manufacturers instructions. ¥ the Engineer-in-charge so desires, few
mmmﬂlumwwmwmmmm.mmwmrm
m.mmmmummmpmmm.mﬂm.fmm

coil other reason it does not happen the

straightenad before use, Prestressing steel bars, may be obtained from the manufac-
adjustments because of site conditions shall

whan their temperahuie 5 less
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detailed in above, Extermal prestressing
stoel shall be protected by encasing it in a dense concrete cover secured 1o the main concrote.
&M!MHMMHHHHHMIMWM&W tham in
quantittes likely to increase friction, igi care shall be taken to ensure waler tighiness &l joinis.
Anchor cones, blocks and plates be positioned, and mainained during concreting so that the
cenire line of the duct pases axially through the anchorage assembly. All bearing surlace of the
anchorages shall ba cleaned prior o concreting and tensioning. Adsquate provision shall be made
for pratection of the anchorages agains! corrosion,
10- It shall be ensured that all necessary squipment for prestressing is available at site of work.
The prestressing shall be carried out with approved jacking equipment. The tensioning apparatus shall
satisly tha requiraments :
(i} The means of attachments of the prestressing steel to the jack or any othar
lensioning apparatus shall be safe and secure.
{li} Where two more wires are stessed simultaneously, provision shall be made for equal

siressing of tha wires:
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(i} The tensioning apparatues shall be such that it can apply controlied total force gradually
on the concrete without inducing dangerous secondary stresses in sieel anchorage or concrete;

(v} Means shall be provided for direct measurement of the force in prestressing steel during
stressing or gauges lited in the hydraulic system lisell 1o delerming the pressise in the jacks.
Facilites in such a case shall be provided for the measurement of the extension of prestressing steal
and of any movemani of the gripping devicas at transfer.

Combination of the jack and the guage shall be calibraled and a graph or table showing the calibration
shall be fumished and got approved from the Engineer-incharge prior 10 the commencement of work.
Caiibration of guages of the jacks shall be done at sutable nervals, the prestressing equipment shall be checked
fo determing any vanation from the normal values during use. So far as these variations depend upon axiernal
nfluerce (e.g., femperatune in the case of of jacks) they shall be taken into account. Any equipment which gives
an amor in viaues of more then +5% shall nol be used on the works.

11. AN reasonably precautions shall be taken when working with or near sieel which has been
lansioned or is in the process of baing fensloned. Paerson shall nat stand in ine with the stoel; anchorages or
the jacking equipment, neither shall they walk on the steel, Simple, protective measures such as stout imber
shiglds ammoured with sleel shall be placed in line with prestressing steel and behind the jacks so as o protect
personnel crossing in the course of their duties. In all cases, cable extension and the presiressing force o be
applied shall be worked out in advance after allowing for all the faciors ke (i) tensioning in stages; (i)
memmmmﬁmmnmwumwam

(i} slip in the anchorages; and (i) creep; and an approved record of the same shall be kept The change in
length of the cables as well as the lensioning force shall be measured at the time of lensioning and & shall be
proved by comparson thal the losses allowed lor am not exceaded. Tensioning shall be carred out under
comiend supervision in such & mannar that the stress in the steel Increases at a gradual and sseady rate. Whan
stressing from one end only, the pull at the end remole from the jack shal be accursiely measured and an
appropriate aliowance mads in the measured extension at the jacking end. No tensioning of bars shall be
carried out when the temperature is less hen 20 ..

12. Where wires in a cable are not stressed simultaneously spacing members shall be sufficienty
Agid 50 as nol o be displaced during the successive lensioning operations. Wires and cables, sha#l be s0
arranged that they do not pass round sharp comers or bends 1o avoid sefting up of stresses likely to provide
ruphure. Tensioning shall be coudcled in such a manner that the-applied tension and elongation can be
measured al all imes. It shall be ensured that in no case the lad is appled 1o 1he concrete before § attains the
specied strength. To delermine the specified strength additional cube test shall be conducted at contractor's
cost. After the steel has been anchored, the force exerted by the tensioning apparatus shall be decreased
gradually and steadily 5o as avoid shock 1o the presiressing steel or anchorags.

13 Venis shall be providad ai all crests and valeys in the-duct profile and at intervals of not more than
15 matres in siralght reaches. Threaded eniries shall be provided at the duct ends fo permit use of a
screwed connector from the grout pump. Belore grouting, the ducts shall be thorpughly cleaned and shall
be free of waler, any dirt or other foreign substances. Ducts formed without-metal sheathing shall be flushed
mwmm and all surplus, water remaved by compressed ar inpection. The anchorages shall be

sealed with mortar of strength equal to that of the grout to prevent ingress of air into the duct during
grouting operation. The equipment shall be capable of producing/a grout ol colloidal consistency, by
maans of high frequency turbulance but imparting only a siow motion to the body of the grout. it shall have
delivery pressure of uplo-7 Kg/em2 arid be capable of continuous operation without 'any appreciable
pressure variation and inchede & system for recirculating the grout white actual grouting is not in progress The
piping shall have & minimum ol bends, valves and in diamater the bafs shall be fined with sieve
strainers 2 mim in size. The aquipment and in particular ing, shall be throughly washed with clean walar
after every oparation and more frequendy f necessary. Water be adked ¥ the mixer frst and then he cement.
After hese haw been thoroughly mived, sand and the additve, it any, shall be added. The water content of
the mix shall be kept as ow as possibie and the watsricement ratio of 0.40 will be preferable whan
using a neal cement grout. The approximate proportion of the mix shall be one part cement 1o 0.74 pan
sand, the exact propotion being adiusted to lorm a grout giving proper consistency. Mixing shall continmue
for &t leasst 2 minltues uniil a uniform consistency |s oblained. Injection shall be continuous.



cold weathar,

4. To provide for any deficiency in the prestressing free, sand- bye cables shall bo provided
in the grders and the same shall not be paid for even if they are used in the girder, Stand bye cable
will be parmitied to be withdrawn if nol required 1o be stressed.

15. For the purpose of measuremant, the length of the high tensile steel shall be measured
as acutally used in the finished work. From the length so measured its weight shall be calculated in
Mmmmdmmmnmmmmwmmwuw
I5 : 1732 It steal &5 arranged by the Contractor. Anchorage devices, ducts b
deemed io ba included in the item of high fensile steel and shall not be measured separately

16 The item rate for high tensiie steel cover the cost of all materials, labour, tools and paint
required for fixing, placing, tengioning, anchoring, and grouting the high tensile stesl in th
prestressed cement concrele as shown on the drawings. The cost of anchoring devices and ducts
or metal sheath shall also be included in this rate.

item-39 Coment pointing in Cement Mortar,

\. For a surface which is to be subseguently pointed, the joinis shall be squarely raked out
o a depth of 15 mm. while the mortar is |l green. The raked joinis shall be well brushed o remove
dust and loose particles and the surface shall be thoroughly washed with water, cleaned and wetted.

2 Cement and sand shall be mixed in proportions as specified In the Hem. Cament and sand
shall be proportioned by volume after making due aliowance for bulking. The required quantity of
water shall then be added and the morar mixed to produce workable consistency.

3. The mixing shall ba done intimately by hand-mixing, on a clean wastertighl platiorm.
Cement and sand shall be first mixed dry in the required obitain
then the mortar shall be mixed for af least two minutes after additlon of water. In case
migrtar, thal has stffened because ol evaporation of waler the sams
water as frequently as needed 1o resiore 10 requisite consistency but
permitted only within thirty minutes from the time of addition of water at the
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not be damaged when watered, It shill ba kept wet for & period of at least 7 days. During this period
it shall be suitably protected from all damages.

6. Stage scaffolding shall be approved for the work, This shall be independent of tha

7. The work of ponting shall be measured in square metres of the surface freatew,
6. The rate for pointing shall include erecting and removal of scaffolding all labour, materials
and squipment incidental to complete the pointing, racing out joints, cleaning, wetting filling with mon,
trowelling, pointing and watering .



em-40 Provide in and placing precast RLC.C. footpath siab in controlied concrete.

1. Tha relevant spacifications of controlied cement shall apply for the precast AL.C.C. slabs. The footpath
slab shall be precast and shall be grade and thickness as per Bem. The relevant specifications for
reinforcamant shall apply lor the reinforcerment in the siab. The chequered tles shall be of the quality and make
as approved by the Engineer-incharge. The thicknaess of chegquened tiles be 25 m.: Thee R.C.C. slabs and
chequered tiles shall be laid in C.M. 1.5 as direcied by the Englneer-incharge. Specification of mortar as given
in the. hem of cement pointing shall apply.

2 The measuremants for paymant shall be on Sq, ML basis.

3 The flem includes cost of materials including necessary reinforcement, providing and fixng of
chequered tlles on the siab, labour, plant, from work including fixing the FLC C. siabs and chequered ties in
posHion,



B Er B WE GO R BN S AN NN NN S T R IR e S W OE SE EE el wmw pe e

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

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 work shall consist of clean crushed aggregates mechanically interlocked by rolling and
bonding together with screening, binding malerial where necaessary 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 directad by
the Engineer.

404.2 Materlals
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 aggregales 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 weight of the gravel/shingle pieces retained on 4.75 mm sieve shall have at least two
fractured faces. The aggregates shall conform to the physical requirements set forth in
Table 400-8. 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 carmried out on the material delivered 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

§.No. Tast Test Method Requirements
1)***  |Los Angeles Abrasion value IS: 2386(Part 4) 40 percent (Max)
or
Aggregate Impact value IS: 2386 (Part-4) or | 30 percent (Max)
15:5640°
2) Combined Flakiness and Elongation| 15:2386 (Part-1) 35 percant (Max)
| [Indices (Total) **

Aggregates which get soflenad in presence of water shall be tested for Impact value
under wet conditions in accardance with 15:5640.

121
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Section 400 Sub-Bases, Bases (Non-Bituminous) and Shoulders

The requirement of fiakiness index and aelongation index shall be enforced only in the
case of crushed broken stone and crushed slag.

in case waler bound macadam is used for sub-base, the requiremants in respact of Log
Angeles Value and Aggregate Impact Value shall be relaxed to 50 percent and 40 parcent
maximum respectivaly.

404.2.2 Crushed or Broken Stone

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

40423 Crushed Slag

Crushed slag shall be made from air-cooled blast fumace slag. It shall be of anguiar shape,
reasonably uniform in quality and density and ganerally free from thin, elongated and soft
phus,dhmuMd&htaﬂmmm&rhl&.ThawnlgMdmh&dﬂagami nol be less than
11.2 kN per m® and the percentage of glossy material shall not be more than 20. It shouwld also
comply with the following requirements:

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

Jhammmmmmmmammmbﬁmemmmmmm
dust and other objectionable and deleterious materials. This shall be used only for road
streich when traffic is low.

404.2.5 Grading Requirement of Coarse Aggregates

The coarse aggregates shall conform 1o one of the Gradings given in Table 400-9 as
specified.

404.2.6 Screenings

Screenings to fill voids in the coarse aggregate shall generally consist of the same material
asthe coarse aggregate. However, where permitted, predominantly non-plastic material such
s moorum or gravel (other than rounded river bome material) may be used for this purpose
provided liguid limit and plasticity index of such matarial are below 20 and 6 respectively and
fraction passing 75 micron sieve does not excesd 10 percant.
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sub-Bases, Bases (Non-Bituminous) and Shoulders Section 400

Table 400-8 : Grading Requirements of Coarse Aggregates

Grading Size Range IS Sieve Designation | Percent by weight

No. Passing

1) |63 mm to 45 mm 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 - 90
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-basa/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 sultable material approved by the Engineer having a Plasticity
Index (P1) value of less than 6 as determined in accordance with 1S:2720 (Part-5).

T""':Iumtitfnihh'dlnn material where it is to be used, will depend on the type of screenings.
Generally, the quantity required for 75 mm compacted thickness of water bound macadam
will be 0.06-0.09 m* per 10 m?.
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Section 400

Sub-Bases, Bases (Non-Bituminous) and Shoulders

Table 400-10 : Grading For Screenings

Grading Size of Screenings IS Sieve Percent by Weight
Classification Designation Passing the Sieve
A 13.2 mm 13.2 mm 100
11.2 mm 95-100
3.6 mm 15-35
180 micron 0-10
B 11.2 mm 11.2 mm 100
9.5 mm B0 - 100
5.6 mm 50-70
180 micron 5-25
Table 400-11 : Approximate Quantities of Coarse Aggregates and Screenings
Required for 75 mm Compacted Thickness of Water Bound Macadam (WBM)
Sub-Base/Base Course for 10 m* Area
Scroenings
Stone Screening Crushable Type Such
a5 Moorum or Gravel
Size | Compacted | Loose
Classification Grading For WBM Grading Loose
Rangs | Thickness | Qty. | cipcuiication | Sub-base’ | Classification Qty.
& Size Base Course & Size
Loose
Quantity)
Grading 1 B3 mm TSmm (08110 |TypeA13.2mm| 01210015 | Mot uniform 022 to
to 45 1.07 m* 024 m*
mirm m
~do- - o= - |TypeB11.Z2mm| 0.20t0 022 -do- ~do-
ml
Grading 2 53 mm 75 mm -de- - 0,18 to 0.21 o= =do-
o224 m*
mm
The above mentioned quantities should be taken as a guide only, for estimation of quantities

for construction etc.

Application of binding materials ma

crushable type such as moorum or gravel.

y not be necessary when the screenings used are of
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Section 2500 River Training and Protection Work

boats) and labour for loading, unloading and laying within the time frame for construction o
guide bund. Adequate reserve of stones should be maintainad for major works as d
the Engineer. Reserve stones shall be siacked away from the main channel of the river

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

2503 APRON

25031 General

THEwmkﬂmﬂmmis:dﬂrmbnddmdh&cﬁynrinwhmmuﬁmmmmh
protection against scour.

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

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

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

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 passible and not less than 2.4.

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

The surface on which the apron is to 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
level 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 oe 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
WOVEn.
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River Training and Protection 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
15:280. The galvanisation shall be heavy coating for soft condition conforming lo 15:48286.
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, 8 x 10, and 6 x B as per
EN 10223. Mesh shall be given double twist at each intersection and shall be mechanically
nﬂvadnuduﬂalurg“madgusufﬂmhunmﬂhwﬁasmndardsizasshaﬂbaaapar
ASTM AST5. The wire crates shall be divided inlo compartments by diaphragms placed at
1 m centre 1o 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 25001 : Mesh Types and Sizes

Mesh Type ‘D’ Nominal Size, mm Tolerances
10x 12 100 + 16% lo - 4%
Bx10 80
6x8 60
Table 2500-2 : Mesh & Box Characteristics for Gabions
Mash Type 10x12 Bx10
T, mm 100 80
Wire Type Only Zinc Coated | Zinc + PVIC Coated | Only Zine Coated | Zinc + PVC Coated
Meash Wire Dia, mm 270 3.00 2700370 2,70 3.00 2. 703,700
a;iindsawﬂmm 3.40 3.80 2.4044.40" 3.40 3.80 34004 40"
mm
Lacing wire dia, mm 2.20 220 2.20/3.20° 220 | 220 2200320
PVC coating thickness, M. A Nominal — 0.50 M. A Mominal — 0,50
mm Minimum - 0.38 Minimum - 0.38
Typical Sizes Length A4x1x1/3Nos, 3xTx1/2Nos, Zx1x1/1Na, 1.5x%1x1/0 No,
x Width x Height (m) 2:1:D.ﬁ.‘1Hn.&:I:ﬂ.EIEMmIH:EI.EfBHm,
l'l'lmﬁlrl:ll'dlﬂ:ll'ngm 2x1%03/1No, Ix1x03/2Nos, 4x1x03/3Nos
Tolerances in Size of Length & Width... +/~ 5%: Height > 0.3m... +/- 5% and Height <= 0.3m... +/- 10%
Gabion Boxes

* Internal Diameter/Extarnal diameter of PVC Coated Wire

Only standard sizes of Gablon boxes are indicated in the table above. Special sizes can
also be ordered as agreed between the purchaser and manufacturer,
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Section 2500 River Training and Protection Woy,

Table 2500-3 : Mesh & Box Characteristics for Revet Matiresses

Mesh Type GxB
]
D, mm 60
Wire Type Only Zinc Coatad Zine + PVC Coated |
Mesh Wire Dia, mm 230 22063 20°
Edge/Salvedge wire Dia, mm 2.70 27013700
Lacing wire dia, mm 220 2200200
PVC coating thickness, mm N A Mombnal - 0.50
Minimum - 0,38
Typical Sires Ax?x017 /3 M08, 30207 /2Nos, 202 X017/ 1 No
Langth = Width x Height {myNumber of Ax2x023/3Nos, Ix2x023/2Nos. 2222023/ 1 No
diaphragms 4x2x0.30/3Nos, In2x030/2Noa. 2220301 N
Tolarances in Size of Revel Mallresses Langth & Width ... +/- 5%: Height == 0.3m ... +/- 10%

* Intermal DiameterExternal diamater of FVC coated wire
2503.3.1.3 Dimensions and Tolerances

The diameter of galvanized steel wire shall conform to the vaiues as per Table 2500-2 for
Gabions and Table 2500-3 for Revet mattresses, The diameter of the wiras shall also conform
to tha tolerance limits plus and minus the values as shown in Table 2500-4.

Table 2500-4 : Parmitted 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 0.08

270 0.07

3.00 0.08

3.40 0.09

3.90 0.10 =]

1) The minimum and nominal thickness of PVC coating uniformly applied in a qually

workmanlike manner shall be as shown in Tables 2500-2 and 2500-3.
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River Training and Protection Work Saction 2500

2)

3)

4)

5]

6)

2503.3.14

Gabions shall be manufactured with a 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 parailel to the twist along the same axis.

Revet matiresses shall be manufactured with a 6 x 8 mesh typs (Fig. 2500-1) having &
nominal mesh opening size as per Table 2500-2. Dimenslons are measured at right angles
1o the center axis of the opening and paraliei to the twist along the same axis.

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

The height of the gablons and revet matiresses as manufactured shall not differ more
than +/- 10% if the height is less than or equal to 0.3 m and shall not differ more than
+/- 5% If the height is more than 0.3 m from the orderad size prior to filling.

Mesh Opening Tolerances — Tolerances on the hexagonal, double-twisted wire mesh
opening shall not excead +16% to —4% on the nominal dimension D values mentioned
in Tabla 2500-1.

Fig. 25001 : Mesh Type & Nominal Size ‘D"

Terminology, mechanical properties, physical properties, number of tests and

test methods related to mechanically woven wire crates shall be as per Appendix-2500/,

2503.3.2

Hand Woven Wire Crates

Wire crales 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

1S:280. The galvanizing shall be heavy coating for soft condition conforming to 15:4826,

The mash size of the crate shall not be more than 150 mm.
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Seclion 2500 River Training and Protectlion Work

Wire crates for shallow or accessible situations shallbe 3m x 1.5m x 1.25 m in size, Whers
these have lo be deposited and there is a possibility of overturning, the crate shall be divideq
into 1.5 m compartmants by cross netting.

For deep or inaccessible situations, wire crates can be made sraller subject to the approyal
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 than

2mx 1mx0.3m. Sides of large crates shall be securely stayed at Intervals of not more than
1.50 m to prevent bulging.

The netling shall be made by fixing a row of spikes on a beam at 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 Jength of the net required. Each piece shall be bent al the
middie around one of the spikes and the weaving commenced from the comer.

A dauble twist shall be given at each intersection. The Iwisting shall be carefully done by
means of a strong iron bar, five and half turns being given to the bar at sach splice.

The bottom and two ends of the crate or mattress shall be made at one time. The other two
sides shall be made separately and shall be secured to the bottom and the ands by twisting
adjacent wires together. The top shall be made separately and shall be fixed in the same
manner as the sides after the crates 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 filied by
carefully hand-packing the boulders as tightly as possible and not by marely throwing in the
stones or boulders.

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 sultable size frames with lifting slings
al every 0.5 m 1o 1 m maximum spacing and placed at designated locations. Sacrificial steel
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 crates
together at all contact surfaces. For sides of the banks a tilting platform, pantoon or barge
can be used where mattresses are filled with stones on the level platform, resting at ons end
on the bank and has the other edge hingad to the pantoon/barge. One end of the filled wiré
crate is anchared fo the dry edge of the slope and then the pantoon/barge is moved away

o8
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River Training and Protection Work Saection 2500

from the bank, thus lowering and sliding oul the tilted platform under the crate, gradually
' placing the crate on the slopes while the tilled 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 & layer of granular material which will act as a filter. The rear slopes, not subjected to
direct attack of the river, may be protected by 300 mm - 600 mm thick cover of clayey or silty

earth and turfing.
i
| 25042 Pitching and Filter Medium
| g
| 250421  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
+ regularin 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 stanes of required size are not economically avallable, cement concrete blocks in

minimum M15 grade concrete conforming to Section 1700 of these Specifications or stones
in wire crates, shall be used.

| Geosynthetics, f used in pitching, shall conform to Section 700 of these Spacifications.

2504.2.2 Filter Medium

The material for the filter shall consist of coarse sand, gravel or slone, 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 build up of uplift head on the pitching.
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CONSTRUCTION OF CROSS DRAINAGE STRUCTURES ON VARIOUS
ROADS IN MORBI DISTRICT - PACKAGE -1

PART-II
DOCUMENTS NOT TO BE ISSUED TO CONTRACTOR
INDEX
SR NO| DETAILS OF DOCUMENTS PAGE NO.

1 Proforma-A

2 |Certificate Issued by A AE. of sub division,Dy.
Ex. Engineer, and Executive Engincer.

3 [Putto and Not put to Amount Details,

Quantity Sheet

Schedule-B

Asphalt Requrement Statement.

Cement Requirement Statement.
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CONSTRUCTION OF CROSS DRAINAGE STRUCTURES ON VARIOUS RDADS IN
MORBI DISTRICT - PACKAGE -1

PROFORMA-A
(To Accompany with Submission of DTP)

A |Whether the Old cluases are replaced by the latest clauses Yes
as per Government instruction. ?

B [If yes, State the number wise details of clauses replaced.

C  |Whether time limit entered its is proportion with the Yes
amount and number of work. ?
D |Whether the details vise mention of security Deposit etc. As per SBD)
are writen in tender form ?
A
A [Whether schedule-A gives details of the materials to be Tobe
supplied under Schedule-A ? purchase
from open
market
through
Contrackor.
B |Does it mention the correct place of dilivery of materials N.A
to be supplied under Schedule-A ?
C. |Whether the rates of materials are mentioned in the N.A
Figure as well as in the words. 7
D |Whether the rate entered in schedule-A is correctly N.A
Derived ?
E  |Whether the rate entered in schedule-A correctly arrived N.A
at as norms ?

, I'have personally verified the fact as stated above and found in order,

.
Divisional t Executive Engineer
Panchayat R&B Division Panchayat R&B Division

Morbi Morbi
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N.A.
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(i) | Whether standard foz
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m for BOO isadnph!d_
H'rerﬂme-'a‘tandard

Yes.

Whe Words for descount o Premium on
tendred rapp 46 » I,fweam;’lre.“hmﬁm:eda at the end ?

N.A.

Whether the amoung worked oyt for each item ig
Correctly calculated ang submit yp 7
Whether alternate

Yos.

items arg Proposed in the DTP,

state the Jipm, no. for which alternative item is py

?If yes
oposed,

MNo
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r failed specification correctly refloct the
“ tender [tem ? '
Whether ;

Yes,

'*ms with sepcified lead and 1ift are counverted
In to with al] Jeaq and lify '

Yes.

Correct made of Mesuremeny jg mentioned ?

Yes.




liv) [Whether correct mode of payment is as per BOQ 7 Yes.

(v) |Whether suitable use of excavated materials or cutting N.A.
stuff is incorporated in the DTP, ?

(vi) |Wheter the mentioned regarding the test to be carried out | |Yes Test
before execution is made herewith in the respective item schedule
of DTP. attached

herewith.

(vii) |Whether reference to PWD hand book is specification of Yes.

IRC clause are metnioned correctly and relevantly in the
respective item ?

(viii) |Whether the test to be carried out during execution is Yes Test
made ? Stated the teim No. with description and details schedule
of tests to be carried out in brief 7 attached

herewith.

(ix) |Whether average rate of earthwork derived and entered No
in BOQ II, yes give rate analysis,

(x} |Whether the description of each item literly and exactly Yes,
with that in BOQ. ?

iled of

(i) [Whether statement of item not put to tender is No.
incorporated with detailed jusctification.?

(1)  [Whether the amount of sanctioned estimated tally with Yes.
the total of amount put to tender and mount not put to
tender ?

{iil) |Whether page number in DTP 15 made. Yes.

(iv) |Whether permision to spilt up the work ? If yes give N.A.
information with compitant aythority.

(v) [Whether the genral specification and other relevent Yes.
records are incorporated DTP.

(vi) |Whether Executive Engineer has signed the DTP. and all Yes.
correction are attasted by him.

(vii) |Whether the DTP. are submitted in well bound volume Yes,
and in neat and tdy fancion /

.‘L@{P{] Deputy Executive Engineer

Ré&B Division Panchayat R&B Sub Division

Morbi Morhi

Executive Engineer
Panchayat R&B Division
Morbi




CONSTRUCTION OF CROSS DRAINAGE STRUCTURES ON VARIOUS ROADS IN MORBI
DISTRICT - PACKAGE -1

CERTIFICATE
This is Certify that
L0 Dmﬁpﬁnnufﬂumldﬂimuf:mmmﬂsm?mhuugﬂy checked and
found a per gujarat Public works manuals.

2.0 The condition of contract and prectibed from attached with DTP of the proposed Road
mhmumuﬂd;mﬁﬂﬂrmpmnmhumehﬂuhwmm&by
Government.

3.0 BOQ memorendum and other precribed forms of DTP is 100% throughly checked
w.r.tarithmatically aspects and forund correct.

v
k Deputy Executive Engineer
Panch. Ré&B Sub Division R&8B Sub Division
Morbi Morbi
-
T _ Di Accountant Executive Engi
Panch. R&B Panch. R&B Division Panch. R&B Division

Maorbi Morbi Morbi



CONSTRUCTION OF CROSS DRAINAGE STRUCTURES ON VARIOUS ROADS IN MORBI
DISTRICT - PACKAGE -1

CERTIFICATE
This is Certify that

L0 Deseription of the General Technical Specification the Detailed Specification of lems
attached with DTP are throughly checked and found as per Gujarat public work manuals,

1.0 The General Technical specification and detailed sepcification of items of the proposed road
waorks are amended/ modified/ replaced as per the time ti time istruction issued by the
Covernment.

3.0 The detailed sepcification of each items are provided as per accorded technical sanctioned
plan and estimated.

4.0 BOQ, C and schedule for restig of materials of DTP is throughly checked w .t
technical aspects,

3.0 Submitted DTT is checked and verified with respect to all points and found is order
personally and there is no any ambiguity of descrepancy so as to lead any finanacial or
contractual implications.

6.0 Necessary required drawing i e Index Map, Alighment plant and Taluka map and Typical
cross section are attached with DTP

vy ’L-\i
Deputy Executive Engineer Executive Engineer
Panch. R&B subDivision Panch. R&B Division
hlorhi Muorbd
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