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NAME OF WORK : Construction of R.0.B in Lieu of LC-19B at Rly. Ch. 16/2 To 16/3 Km. Between Khijadiya to
Amreli Station on Amreli - Lathi State Highway” Under programme of SIMMSVY

M-1 Water

1.1 Water shall not be salty or brackish and shall be clean, reasonably clear and free from objectionable quantities
of silt and traces of oil and injurious alkalis, salts, organic matter and other deleterious material which will either
weaken the mortar or concrete or cause efflorescence or attack the steel in R.C.C. Container for transport, storage
and handling of water shall be clean. Water shall conform to the standards specified in LS. 456-1978.

1.2. 1f required by Engineer-in-charge it shall be tested by comparison with distilled water. Comparison shall he
made by means of standard cement tests for soundness, time of setting and mortar strength as specified in LS. 269-
1976. Any indication of unsoundness, change in time of setting by 30 minutes or more or decrease of more than 10
per cent in strength of mortar prepared with water sample when compared with the results obtained with mortar
prepared with distilled water shall be sufficient cause for rejection of water under test.

1.3. Water for curing mortar, concrete or masonary should not be too acidic or too alkaline. It shall be free of
elements which significantly affect the hydration reaction or otherwise interfere with the hardening of concrete
during curing or those which produce objectionable stains or other unsightly deposits on concrete or mortar
surfaces.

1.4. Hard and bitter water shall not be used for curing.

1.5. Potable water will be generally found suitable for curing mortar or concrete.

M-2 Lime

2.1 Lime shall be hydraulic time as per I.S. 712-1973. Necessary test shall be carried out as per I.S. 6932 (Parts | to
X), 1973.

2.2 The following field tests for limes are to be carried out:

(1) A very rough idea can be formed about the type of lime by its visual examination i.e. fat lime bears pure
white colour, lime in form of porous lumps of dirty while colour indicates quick lime, and solid lumps are the un
burnt lime stone.

(2) Acid tests for determining the carbonate content in lime. Excessive amount of impurities and rough
determination of class of lime.

2.3 Storage shall comply with I.S. 712-1973. The slaked lime, if stored, shall be kept in a weather proof and damp-
proof shed with impervious floor and sides to protect it against rain, moisture, weather and extraneous materials
mixing with it. All lime that has been damaged in any way shall be rejected and all rejected materials shall be
removed from site of work.

2.4 Field testing shall be done according to I.S. 1624-1974 to show the acceptability of materials.

M-3 Cement

3.1 Cement shall be ordinary Portland slag cement as per LS. 269-1976 or Portland slag cement as pr |.S. 455-1976.
M-4 White Cement

4.1 The white cement shall conform to I.S. 80412-E 1978.

M-5 Coloured Cement

5.1 Coloured cement shall be with white or gray Portland cement as specified in the item of the work. 5.2  The
pigments used for coloured cement shall be of approved quality and shall not-exceed 10 % of cement used in the



Mix. The mixture of pigment shall be properly grounded to have a uniform colour and shade. The pigments shall
have such properties to provide for durability under exposure to sunlight and weather.

5.3. The pigment shall have the property such that it is neither affected by the cement nor detrimental to it.
M-6 Sand

6.1. Sand shall be natural sand, clean, well graded, hard strong durable and gritty particle free from injurious
amounts of dust clay, kankar nodules, soft or flaky particles shale, alkali; salts organic, matter, loam, mica or other
deleterious substance and shall be got approved from the Engineer-in-charge. The sand shall not contain more than
8 percent of silt as determined by field test, if necessary the sand shall be washed to make it clean.

6.2. Coarse Sand:

The fineness modulus of coarse sand shall not be less than 2.5 and shall not exceed 3.0. The sieve analysis of coarse
shall be as under:

I. S. Sieve Designation Percentage by weight I. S. Sieve Designation Percentage by weight
passing sieve passing sieve
4.75 mm. 100 600 Micron 30-10
2.36 mm. 90 To 100 300 Micron 5-70
1.18 mm. 70-100 150 Micron 0-50

6.3 Fine Sand:
The fineness modulus shall not exceed 1.0. The sieve analysis of fine sand shall be as under

I. S. Sieve Designation Percentage by weight I. S. Sieve Designation Percentage by weight
passing sieve passing sieve
4.75 mm. 100 600 Micron 40-85
2.36 mm. 100 300 Micron 5-50
1.18 mm. 70-100 150 Micron 0-10

M-7 Stone Dust:

7.1 This shall be obtained from crushing hard black trap or equivalent. It shall not contain more than 8% of silt as
determined by field test with measuring cylinder. The method of determining silt contents by field test is given as
under

7.2 A sample of stone dust to be tested shall be placed without drying in 200 mm. measuring cylinder. The quantity
of the sample shall be such that it fills the cylinder up to 100 mm. mark. The clean water shall be added up to 150
mm. mark. The mixture shall be stirred vigorously and the content allowed to settle for 3 hours.

7.3. The height of silt visible as settled layer above the stone dust shall be expressed as percentage of the height of
the stone dust below. The stone dust containing more than 8% silt shall be washed so as to bring the silt content
within the allowable limit.

7.4. The fineness modulus of stone dust shall not be less than 1.80.

M-8 Stone Grit:

8.1. Grit shall consist of crushed or broken stone and be hard strong, dense, durable, clean, of proper gradation and
free from skin or coating likely to prevent adhesion of mortar Grit shall generally be cubical in shape and as far as
possible flaky elongated pieces shall be avoided. It shall generally comply with the provisions of 1.S. 383-1970.
Unless special stone of particular quarries is mentioned, grit shall be obtained from the best black trap or
equivalent hard stone as approved by the Engineer-in-charge. The grit shall have no deleterious reaction with
cement.



8.2. The grit shall conform to the following gradation as per sieve analysis:

I.S. Sieve Designation

Percentage by weight
passing through sieve

12.50 mm 100 %
10.00 mm 85-100 %
4.75 mm 0-20%
2.36 mm 0-25%

8.3. The crushing strength of grit will be such as to allow the concrete in which it is used to built-up the specified
strength of concrete.

8.4. The necessary tests for grit shall carried out as per the requirements of I.S. 2386 (Parts | to VII) 1963, as per
instructions of the Engineer-in-charge. The necessity of test will be decided by the Engineer-in-charge.

M-9 Cinder:
9.1 Cinder is well burnt furnace residue which has been fused or sintered into lumps of varying sizes.

9.2. Cinder aggregates shall be well burnt furnace residue obtained from furnace using coal fuel only. It shall be
sound clean free from clay, dirt, ash or other deleterious matter.

9.3. The average grading for cinder aggregates shall be as mentioned below:

I.S. Sieve Designation Percentage passing
20 mm 100
10 mm 86
4.75 mm 70
2.36 mm 52

M-10 Lime Mortar:

10.1. Lime shall conform to specification M-2. Water shall conform to specification M-1.
Sand shall conform to specification M-6.
10.2. Proportion of Mix:

10.2.1. Mortar shall consist of such proportions of slaked lime and sand as may be specified in the item. The slaked
lime and sand be measured by volume. .

10.3. Preparation of mortar:

10.3.1. Lime mortar shall be prepared by wet process as per |.S. 1625-1971. Power driven mill shall be used for
preparation of lime mortar. The slaked lime shall be placed in the mill in an even layer and grind for the 180
revolutions with sufficient water. Water shall be added as required during grinding (care being taken not to add
more water) that will bring the mixed material to a consistency of stiff paste. Thoroughly wetted sand shall then be
added evenly and the mixture ground for another 180 revolutions.

10.4 Storage:

10.4.1 Mortar shall always be kept damp, protected from sun and rain till used up, covering it by tarpaulin or open
sheds.

10.5 Use:

10.5.1. All mortar shall be used as soon as possible after grinding. It should be used on the day on which it is
prepared, but in no case mortar made earlier than 36 hours shall be permitted for use.

M-11 Cement Mortar:




11.1. Water shall conform to specification M-1. Cement shall conform to specification M-3. Sand shall conform to
M-6. 11.2. Proportion of Mix:

11.2.1: Cement and sand shall be mixed to specified proportion, sand being measured by measuring boxes. The
proportion of cement will be by volume on the basis of 50 Kg. / Bag of cement being equal to 0.0342 Cu.m. The
mortar may be hand mixed or machine mixed as directed.

11.3. Preparation of mortar:

11.3.1 In hand mixed mortar cement and sand in the specified proportions shall be thoroughly mixed dry on a clean
impervious platform by turning over at least 3 times or more till a homogenous mixture of uniform colour is
obtained. Mixing platform shall be so arranged that no deleterious extraneous material shall get mixed with mortar
or mortar shall flow out. While mixing, the water shall be gradually added and thoroughly mixed to form a stiff
plastic mass of uniform colour so that each particle of sand shall be completely covered with a film of wet cement.
The water cement ratio shall be adopted as directed.

11.3.2 The mortar so prepared shall be used within 30 minutes of adding water. Only such quantity of mortar shall
be prepared as can be used within 30 minutes.

M-12 Stone Coarse Aggregate for Nominal Mix Concrete:

12.1. Coarse aggregate shall be machine crushed stone of black trap or equivalent and be hard, strong, dense,
durable, clean and free from skin and coating likely to prevent proper adhesion of mortar.

12.2. The aggregate shall generally be cubical in shape. Unless special stones of particular quarries are mentioned
aggregates shall be machine crushed from the best black trap or equivalent hard stone as approved. Aggregate
shall have no deleterious reaction with cement. The size of the coarse aggregate for plain cementconcrete and
ordinary reinforced cement concrete shall generally be as per the table given below. However in case of reinforced
cement concrete the maximum limit may be restricted to 6 mm. less than the minimum lateral clear distance
between bars or 6 mm. less than the cover, whichever is smaller.

TABLE
I. S. Sieve Percentage passing for single sized I. S. Sieve Percentage passing for single
Designation aggregates of Nominal size Designation sized aggregates of Nominal size
20 mm
40 mm 20 mm 40 mm 40 mm 20 mm 40 mm
80 mm. - - - 12.5 mm. - - -
63 mm. 100 - - 10 mm. 0.5 0.02 0.30
40 mm. 85-100 100 - 4.75 mm. - 0.5 0.5
20 mm. 0-20 85-100 100 2.35 mm. --- --- ---
16 mm. - - 85-100

Note: This percentage may be varied somewhat by Engineer-in-charge when considered necessary for
obtaining better density and strength of concrete.

12.3. The grading test shall be taken in the beginning and at the change of source of materials. The necessary test
indicated in 1.S. 383-1970 and I.S. 456-1978 shall have to be carried out to ensure the acceptability. The aggregates
shall he stored separately and handled in such a manner as to prevent the intermixing of different aggregates. If
the aggregates are covered with dust, they shall be washed with water to make them clean.

M-13 Black Trap or Equivalent Hard Stone Coarse Aggregate:

13.1. Aggregate For Design Mix Concrete: Coarse aggregate shall be of machine crushed stone of black trap or
equivalent hard stone and be hard strong dense- durable clean and free from skin and coating likely to prevent
proper adhesion of mortar.



13.2. The aggregates shall generally be cubical in shape. Unless special stones of particular quarries are mentioned,
aggregates shall be machine crushed from thebest, black trap or equivalent hard stones as approved. Aggregate
shall have no deleterious reaction with cement.

13.3. The necessary tests indicated in I.S. 383-1970 and 1.S. 456-1978 shall have to be carried out to ensure the
acceptability of the material.

13.4. If aggregate is covered with dust it shall be washed with water to make it clean.

M-14 Brick Bats Aggregate:

14.1. Brick bat aggregate shall be broken from well burnt or slightly over burnt and dense brick. It shall be
homogeneous in texture roughly cubical in shape, clean and free from dirt of any other foreign material. The brick
bats shall be of 40 mm. to 50 mm. size unless otherwise specified in the item. The under burnt of over burnt brick
bats shall not be allowed.

14.2. The brick hats shall be measured by volume by suitable boxes or as directed.
M-15 Brick:

15.1. The bricks shall be hand or machine molded and made from suitable soils and kiln-burnt. They shall be free
from crack and nodules of free lime. They shall have smooth rectangular faces with-sharp corners and shall be of
uniform colour.

The bricks shall be molded with a frog of 100 mm. x 40 mm. and 10 mm. to 20 mm. deep on one of its flat sides.
The bricks shall not break when thrown on the ground from a height of 600 mm.

15.2. The size of modular bricks shall be 190 mm. x 90 mm. x 90 mm.
15.3. The size of the conventional bricks shall be as under:
(9”x43/8“x2%“)i.e. 225x110x 75 mm.

15.4. Only bricks of one standard size shall be used on one work. The following tolerances shall be permitted in the
conventional size adopted in a particular work.

Length + 1/8" (3.0 mm) Width + 1/16" (1.50 mm) Height +1/6" (1.50 mm.)

15.5. The crushing strength of the bricks shall not be less than 35 Kg./Sq.Cm. The average water absorption shall
not be more than 20 percent by weight. Necessary tests for crushing strength and water absorption etc. shall be
carried out as per I.S. 3495 (Part-1 to IV) 1976.

M-16 Stone:

16.1. The stone shall be of the specified variety such as Granite/Trap Stone/Quartzite or any other type of good
hard stones.

The stones shall he obtained only from the approved quarry and shall be hard, sound, durable and free from
defects like cavities, cracks, sand holes, flaws, injurious veins, patches of loose or soft materials etc. and weathered
portions and other structural defects or imperfections tending to affect their soundness and strength. The stone
with round surface shall not be used. The percentage of water absorption shall not be more than 5% of dry weight,
when tested in accordance with I.S. 1134- 1974. The minimum crushing strength of the stone shall be 200 Kg. /
Sg.Cm unless otherwise specified.

16.2 The samples of the stone to be used shall be got approved before the work is started.

16.3 The Khanki facing stone shall be dressed by chisel as specified in the item for Khanki facing in required shape
and size. The face of stone shall be so dressed that the bushing on the exposed face shall not project by more than
40 mm. from the general wall surface and on face to be plastered it shall not project by more than 19 mm. nor shall
it have depressions more than 10 mm. from the average wall surface.



M-17 Laterite stone:

17.1. Laterite stone shall be obtained from the approved quarry. It shall be compacted in texture, sound, durable
and free from soft patches. It shall have a minimum crushing strength of 100 Kg. /Sg.Cm. in its dry condition. It shall
not absorb water more than 20% of its own weight, when immersed for 24 hours in water. After quarrying the
stone shall be allowed to weather for some time before using in work.

17.2. The stone shall he dressed into regular rectangular blocks so that all faces are free from waviness and
unevenness, edges true and square.

17.3. Those types of stone in which white clay occur, should not be used.
17.4. Special corner stones shall be provided where so directed.

M-18 Mild Steel Bars:

18.1 Mild steel bars reinforcement for R.C.C. work shall conform to |.S. 432 (Part-1l) 1966 and shall be of tested
quality. It shall also comply with relevant part of I.S. -t56- 1978.

18.2 All the reinforcement shall be clean and free from dirt, paint, grease, mill scale or loose or thick rust at the
time of placing.

18.3. For the purpose of payment, the bar shall be measured correct up to 100 mm. length and weight payable
worked out at the rate specified below:

1. 6 mm. 0.22 Kg./Rmt. 8. 20 mm 2.47 Kg./Rmt.
2. 8 mm 0.39 Kg./Rmt. 9. 22 mm 2.98 Kg./Rmt.
3. 10 mm 0.62 Kg./Rmt. 10. 25 mm 3.85 Kg./Rmt.
4, 12 mm 0.89 Kg./Rmt. 11. 28 mm 4.83 Kg./Rmt.
5. 14 mm 1.21 Kg./Rmt. 12. 32 mm 6.31 Kg./Rmt.
6. 16 mm 1.58 Kg./Rmt. 13. 36 mm 7.99 Kg./Rmt.
7. 18 mm 2.00 Kg./Rmt. 14. 40 mm 9.86 Kg./Rmt.

M-19 High Yield Strength Steel Deformed Bars:

19.1. High yield strength steel deformed bars be either cold twisted or hot rolled shall conform to I.S. 1739-1966
and I.S. 1139- 1966 respectively.

19.2. Other provision and requirements shall conform to specification No. M-18 for Mild steel bars.

M-20 High Tensile Steel Wires:

20.1. The high tensile wires for the use in pre stressed concrete work shall confirm to 1.S. 2090-1962.

20.2. The tensile strength of the high tensile steel bars shall be as specified in the item. In absence of the given
strength, the minimum strength shall he taken as per Para 6.1 of I.S. 1785-1962. Testing shall be done as per I.S.
requirements. 20.3. The high tensile steel shall be free from loose mill scale, rust oil, grease, or any other harmful
matter. Cleaning of steel bars may he carried out by immersion in solvent solution, wire brushing or passing
through a pressure box containing carborandum.

20.4. The high tensile wire shall be obtained from manufactures in coil having diameter not less than 350 times the
diameter of wire itself so that wire springs back straight on being uncoiled.

M-21 Mild Steel Binding Wires:

21.1. The mild steel wire shall be of 1.63 mm. or 1.22 mm. (16 or 18 gauge) diameter and shall conform to I.S. 280-
1972.

21.2. The use of black wire will be permitted for binding reinforcement bars. It shall be free from rust, oil paint,
grease, loose mill scale or any other undesirable coating which may prevent adhesion of cement mortar.



M-22 Structural Steel:

22.1 All structural steel shall conform to I.S. 226-1965. The steel shall be free from the defects mentioned in I.S.
226-1975 and shall have a smooth finish. The material shall be free from loose mill scale, rust pits or other defects
affecting the strength and durability. Rivet bars shall conform to I.S. 1148-1973.

22.2 When the steel is supplied by the Contractor test certificates of the manufacturers shall be obtained according
to I.S. 226-1975 and other relevant Indian Standards.

M-23 Galvanized Iron Sheets:

23.1 The galvanized iron sheets shall be plain or corrugated sheets of specified in item. The G.I. Sheets shall
conform to I.S. 277-1977. The sheets shall be undamaged in carriage and handling either by rubbing off of zinc
coating or otherwise they shall have clean and bright surface and shall be free from dents, holes, rust or white
powdery deposit.

23.2 The length and width of G.I. sheer shall be as directed as per site condition.

M-23 A; G.l. Valleys gutter ridges:

23. A.1 The G.I. ridges and hips shall be of plain galvanized sheets class-3 of the thickness as specified in item. These
shall be 600 mm. in width and properly bent up to shape without damage to the sheets in process of bending.

23.A.2. Valleys gutters and flashings shall also be galvanized sheet of thickness as specified in item. Valleys shall be
900 mm. wide overall and fishing shall be 380 mm. wide overall. They shall be bent to the, required shape without
damage to the sheet in the process of bending.

M-24 Asbestos Cement Sheets:

24.1 Asbestos cement sheets plain, corrugated or semi corrugated shall conform to I.S. 459-1970. The thickness of
the sheets shall be as specified in the item. The shutter shall be free from all defects such as cracks, holes
deformities, chipped edges or otherwise damaged.

24.2. Ridges & Hips

24.2.1 Ridges and hips shall he of same thickness at that of A.C. sheets. The types of ridges suitable for the type of
sheets and lactation

24.2.2 Other accessories to be used in roof such as flashing pieces, caves filler pieces, valley gutters, north light and
ventilator curves, barge hoards etc. shall be standard manufacture and shall be suitable for the type of sheets and
location.

M-25 Mangalore Pattern Roof Tiles:

25.1 The Mangalore pattern tiles shall conform to | S. 654-1972 for Class AA or Class ‘A’ type as specified in item.
Samples of the tiles to be provided shall be got approved from the Engineer-in-charge. Necessary tests shall be
carried out as directed.

M-26 Shuttering:

26.1. The shuttering shall be either of wooden planking of 30 mm minimum thickness with or without steel lining or
of steel plates stiffened by steel angles. The shuttering shall be supported on battens and beams and props of
vertical bellies properly cross braced together so as to make the centering rigid. In places of bullied props, brick
pillar of adequate section built in mud mortar may be used.

26.2. The form work shall be sufficiently strong and shall have camber, so that it assumes correct shape after
deposition of the concrete and shall be able to resist forces caused by vibration of live load of men working over it
and other incidental loads associated with it. The shuttering shall have smooth and even surface and its joints shall
not permit leakage of cement grout.

26.3. If at any stage of work during or after placing concrete in the structure, the form work sags or bulges out
beyond the required shape of the structure, the concrete shall be removed and work redone with fresh concrete



and adequately rigid form work. The complete form work shall be got inspected by and got approved from the
Engineer-in; charge, before the reinforcement bars are placed in position.

26.4. The props shall consist of bullies having 100 mm. minimum diameters measured at mix length and 80 mm. at
thin end and shall be placed as per design requirement. These shall rest squarely on wooden sole plates 40 mm.
thick and minimum bearing area if 0-10 sq. m. lay on sufficiently hard base.

26.5. Double wedges shall further be provided between the sole plate and the wooden props so as to facilitate
tightening and easing of shuttering without jerking the concrete.

26.6 The timber used in shuttering shall not be so dry as to absorb water from concrete and swell or bulge nor so
green or wet as to shrink after erection. The timber shall be properly sawn and planed on the sides and surface
coming in contact with concrete. Wooden form work with metal sheet lining or steel plates stiffened by steel angles
shall be permitted.

26.7 As far as practicable, clamps shall be used to hold the forms together and use of nails and spikes avoided.

26.8 The surface of timber shuttering that would come in contact with concrete shall be well wetted and coated
with soap solution before, the concreting is done. Alternatively coat of raw linseed oil or oil of approved
manufacturer may be applied in place of soap solution. In case of steel shuttering either soap solution or raw
linseed oil shall be applied after thoroughly cleaning the surface. Under no circumstances black or burnt oil shall be
permitted.

26.9 The shuttering for beams and slabs shall have camber of 4 mm. per metre (1 in 250) or as directed by the
Engineer-in-charge so as to offset the subsequent deflection. For cantilevers, the camber at free end shall be I/50 of
the projected length or as directed by the Engineer-in-charge.

M-27 Expansion Joints-Pre-Molded Filler:

27.1 The item provides for expansion joints in R.C.C. frame structures for internal joints, as well as exposed joints,
with the use of pre molded bituminous joint filler.

27.2 Pre molded bituminous joint filler, i.e. performed strip of expansion joint filler shall not get deformed or
broken by twisting, bending or other handling when exposed to atmospheric condition. Pieces of joint filler that
have been damaged shall be rejected.

27.3 Thickness of the pre-molded joint filler shall be 25 mm. unless otherwise specified.
27.4 Pre molded bituminous joint filler shall conform to I.S. 1838-1961

M-44 Paints:

44.1 (A) Oil paints:

44.1.1 Qil paints shall be of the specified colour and shade, and. approved. The ready mixed paint shall only be
used. However, if ready mixed paint or specified shade or tint is not available, white ready mixed paint with
approved stainer will be allowed. In such a case, the contractor shall ensure that the shade of the paint so allowed
shall be uniform.

44.1.2 All the paints shall meet with following general requirements:

(i) Paint shall not show excessive setting in a freshly opened full can and shall easily be redispressed with a paddle
to a smooth homogeneous state. The paint shall show no curdling, livering, caking or colour separation and shall be
free from lumps and skins.

(ii) The paint as received shall brush easily, possess good levelling properties and show no running or sagging
tendencies.

(iii) The paint shall not skin within 48 hours in a three quarters filled closed container.



(iv) The paint shall dry to a smooth uniform finish free from roughness, grit, unevenness and other imperfections.

44.1.3 Ready mixed paint shall be used exactly as received from the manufacturers and generally according to their
instructions and without any admixtures whatsoever.

44.2 (B) Enamel Paints:

44.2.1 The enamel paint shall satisfy in general requirements as mentioned in specification of oil paints. Enamel
paint shall conform to I.S. 2933 - 1975.

M-49 Polished Kotah Stones:

49.1 Polished Kotah stone shall have the same specifications as per rough Kotah stone except as mentioned below.

49.2 The stones shall have machine polished smooth surface. When brought on site, the stones shall be single
polished or double polished depending upon its use. The stones for paving shall generally be single polished. The
stones to be used for dedo, skirting, platforms, sink, veneering, sills, steps, etc. where machine polishing after the
stones are fixed in situ is not possible, shall be double polished.

M-51 Marble Slab:

51.1 Marble slab shall be white or of other colour and of best quality as approved by the Engineer-in-charge.

51.2. Slabs shall be hard, uniform and homogeneous in texture. They shall have even crystalline grain and free from
defects and cracks. The surface shall bemachine polished to an even and perfectly plant surface and edges machine
cut true and square. The rear face shall be rough to provide key for the mortar.

51.3 Marble slabs with natural veins, if selected shall have to be laid as per the pattern given by the Engineer-in-
charge. Size of the slab shall be minimum 450 mm x 450 mm. and preferable 600 mm x 600 mm. However, smaller
sizes will be allowed to be used to the extent of maintaining required pattern.

51.4 The slab shall not be thinner than the specified thickness at its thinnest part. A few specimen of finished slab
to be used shall be deposited by the contractor in the office for reference.

51.5 Except as above, the marble slabs shall confirm to I.S. 1130 — 1969.

M-47 Flooring Tiles:

47:1 (A) Plain Cement tiles:

47:1.1 The plain cement tiles shall be general purpose type. These are the tiles in the manufacturer of which no
pigments are used. Cement used in the manufacture of tiles shall be as per Indian Standards.

47.1.2. The tiles shall be manufactured from a mixture of cement and natural aggregates by pressure process.
During manufacture, the tiles shall be subjected to a pressure of not less than 140 Kg/Sq.Cm. The proportion of
cement to aggregate in the backing of the tiles shall be not less than 1:3 by weight. The wearing face through the
tiles are of plain cement, shall be provided with stone chips of | to 2 mm size. The proportions of cement to the
marble chips aggregate in the wearing layer of the tiles shall be three parts of cement to one part chips by weight.
The minimum thickness of wearing layer shall be 3 mm. The colour and texture of wearing layer shall be uniform
throughout its face and thickness. On removal from mould, the tiles shall be kept in moist conditions continuously
at least for seven days and subsequently, if necessary; for such long period as would ensure their conformity to
requirements of 1.5.:1237 - 1980 regarding strength resistance to wear and water absorption.

47.1.3 The wearing face of the tiles shall be plain, free from projections, depressions and cracks and shall be
reasonably paralled to the back face of the tile. All angles shall be right and all edges shall be sharp and true.

47.1.4. The size of tiles shall generally be square shape 24.85 Cm. x 24.85 Cm: or 25 Cm. x 25 Cm. The thickness of
tiles shall be 20 mm.

47.1.5 Tolerance of length and breadth shall be plus or minus one millimeter. Tolerance on thickness shall be plus
5mm.



47.1.6 The tiles shall satisfy the tests as regards transverse strength, resistance to wear absorption as per I.S. 1237
—1980.

47.2. (B) Plain Colored Tiles:

47.2.1 These tiles shall have the same specification as per plain cement tiles as per (A) above except that they shall
have a plain wearing surface wherein pigments are used. They shall conform to I.S. 1237 — 1980.

47.2:2 The pigment used for colouring cement shall not exceed 10 percent by weight of cement used in the mix.
The pigments, synthetic or otherwise, used for colouring tiles shall have permanent colour and shall not contain
materials detrimental to concrete.

47.2.3: The colour of the tiles shall be specified in the item or as directed.

47.3. (C) Marble Mosaic Tiles:

47.3.1 These tiles have the same specifications as per plain cement tiles except the requirements as stated below:

47.3.2 The marble mosaic tiles shall conform to 1.S. 1237 — 1980. The wearing face of the tiles shall be mechanically

ground and filled. The wearing face of tiles shall be free from projections, depressions and, cracks and shall be

reasonably parallel to the back face of the tiles. All angles shall be right angles and all edges shall be sharp and true.

47.3.3 Chips used in the tiles be from smallest up to 20 mm size. The minimum thickness of wearing layer of tiles

shall of b mm. For pattern of chips to be used on the wearing face, a few samples with or without their full size

photographs as directed shall be presented to the Engineer-in-charge for approval.

47.3.4 Any particular samples, if found suitable shall be approved by the Engineer-in-charge, or he may ask for few
more samples to be prepared indicating roughly the particular sized chips to be more or less in the, sample

presented. The samples have to be made by the contractor till a suitable sample is finally approved for use in the

work.

The Contractor shall ensure that the tiles supplied for the work shall be in conformity with the approved sample

only, in terms of its dimensions, thickness of backing layer and wearing surface, materials, ingredients, colour

shade, Chips, distribution etc. required.

47.3.5 The tiles shall be prepared from cement conforming to Indian Standards or coloured Portland cement

generally depending upon the colour of tiles to be used or as directed.

47.4. (D) Chequered Tiles:

47.4.1 Chequered tiles shall be plain cement tiles or marble mosaic tiles. The former shall have the same

specification as per (A) above and the latter as per marble mosaic tiles as per (C) except as mentioned below

47.4.2 The tiles shall be of nominal size of 250 mm x 250 mm or as specified. The centre to centre distance of

chequered shall not be less than 25 mm and not more than 50mm. The overall thickness of the tile shall be 22 mm.

47.4.3 The grooves in the chequers shall be uniform and straight. The depth of the grooves shall not be less than 3

mm. The chequered shall be plain, coloured or mosaic as specified. The thickness of the upper layer measured from

the top of the chequeredshall not be less than 6 mm. The tiles shall be given the first grinding with machine before

delivery to site.

47.4.4 Tiles shall conform to relevant I.S. 1237 — 1980.



ITEMWISE SPECIFICATION

Item No.1

Excavation for foundation of structures including existing pavement surfaces including dewatering, shoring and
strutting as necessary and backfilling the trenches with suitable excavated material in layers of 15 to 20 cms and
disposing of remaining unsuitable material with all lifts and lead as directed and preparation of bed for
concreting of foundations etc. complete as directed by Engineer and as per specification.

Soils of all types From 0 to 3m depth including ordinary earth, sand dry / wet soil, marine clay, boulders, kankars,
soft murrum, hard murrum, etc.

1. The relevant specification for excavation for foundation for open foundation given in MORT&H fifth revision
Clause-304 & RDSO specification & IS: 3764 shall applicable to this item.
The measurement shall be in Cum. basis.
The rate includes shoring, strutting, dewatering, as necessary and disposing of the excavated stuff as directed.
4. The mode of payment shall be in per cum. basis.

Item No.2
Excavation in hard rock by dry-wet blasting and chiselling including dewatering preparing foundation base by
proper benching and stepping and disposing of the excavated stuff as directed.(B) prohibited Blasting. work.

1. The relevant specification for excavation for foundation for open foundation given in MORT&H fifth revision
Clause-304 & RDSO specification & IS: 3764 shall applicable to this item.
The measurement shall be in Cum. basis.
The rate includes shoring, strutting, dewatering, as necessary and disposing of the excavated stuff as directed.
4. The mode of payment shall be in per cum. basis.

Item No.3

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

Steel shall conform to the requirements of 1S:432 and IS: 1786 as relevant. The dowel bars shall conform to 1S:432
of Grade I. The steel shall be coated with epoxy paint for protection against corrosion.

The relevant specifications of MORT&H fifth revision clause 602.6.5 shall apply to this item, directed by engineer in
charge and as per detailed of item description.

1. The item shall be measured in Running meter.

2. Rate shall be included all materials, labour, equipment etc. required to execute this item.

Rate shall be for unit of one Running meter.

Item No.4

Providing and laying in situ ordinary cement concrete M-15 grade bedding concrete in foundation / below pile
cap including dewatering, shuttering, compacting, curing etc. complete true to level and position as directed by
Engineer and as per specification.

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



In case of ordinary concrete, mix is not required to be designed by preliminary tests and proportions of
cement, fine aggregates and coarse aggregates are specified by volume as given in table below for
different grades of concrete designated as ordinary M. 100, M. 150, M.200 and M.250.

In the designation of a concrete mix, letter "M" refers to the mix and the number the specified 28 days
works cube compressive strength of that mix on 150 mm. cubes expressed in kg/cm2.

The ordinary concrete mix shall generally be specified by volume. For cement which normally comes in
bags and is used by weight, volume shall be worked out taking 50 kg. of cement as 0.035 cubic meter 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 (Part-Ill).

Ingredients required for ordinary concrete containing one 50 Kg. bag of cement of different proportions of
mix shall be as given in Table below.

TABLE
Grade of Mix By Total Quantity of dry aggregates by Proportion of fine | Quantity
Concrete Volume volume per 50 Kg. of cement, to be aggregate to | of water
taken as sum of the individual volumes | coarse aggregate per 50 kg.
of fine and coarse aggregates max of cement
max.
1 2 3 4 5
(1 Cubic meter = 1000 liters)

Ordinary Liters Liters
M.100 1:3:6 300 General 1:2 for 34
M.150 1:2:4 220 fine aggregate to 32
M.200 1:1.1/2:3 160 coarse aggregate 30
M.250 1:1:2 100 by volume but 27

subject to a upper
limit of 1:1. % & a
lower limit of 1:3

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

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

Example- For an average grading of fine aggregate (that is Zone Il of IS : 383-1963) the proportions shall be

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

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

contract. In such case grading of aggregates shall be by volume. Other requirements for mixing, placing
& curing shall be the same.

5. Following shall be the maximum nominal size of coarse aggregate for the different items of work:
Sr. Item of Construction Maximum nominal size of
No. Coarse aggregate
(i) R.C.C. well curb and R.C.C. Piles 40 mm
(ii) R.C.C. well staining 63 mm
(iii) Well cap or pile cap; solid type piers, abutment and wing-walls, 40 mm

and their pier caps
(iv) R.C.C. works in cross girders deck slab, wearing coats, kerb, light 20 mm
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11.

12.
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14.

posts, blast walls, approach slab etc. and hollow type piers,
abutments, wing-walls and their pier caps

(v) R.C.C. bearings. 20 mm.
(vi) For any other item of construction not covered by items (i) to | As specified on the drawing or
(v) as desired by the Engineer-In-

charge in case it is not specified
on drawing.

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

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

All materials shall be stored as to prevent their deterioration or intrusion of their quality and fitness for
the work. Any material which has deteriorated or has been damaged or is otherwise considered defective
by the Engineer-in-charge shall not be used in the works.

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

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

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

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

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

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

If concreting is not started within 24 hours of the approval being given, it shall have to be obtained again
from the Engineer-in-charge. Concreting being given, it shall proceed continuously over the area between
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construction joints. Fresh concrete shall not be placed against concrete which has been in position for
more than 30 minutes unless a proper construction joint is formed. Concrete shall be compacted in its
final position within 30 minutes of its discharge from the mixer unless carried in properly design agitators,
operating continuously, when this time shall be within 2 hours of the addition of cement to the mix and
within 30 minutes of its discharge from the agitator. Except where otherwise agreed to be the Engineer-
in-charge, concrete snail be deposited in horizontal layers to a compacted depth of nor more than 0.45
meter when internal vibrators are used and not exceeding 0.30 meter in all other cases.

Unless otherwise agreed to by the Engineer-in-charge concrete shall not be dropped into place from a
height exceeding 1.2 meters. When trucking or chutes are used they shall be kept clean and used in such a
way as to avoid segregation. When concreting has to be resumed on a surface which has hardened, it shall
be roughened, swept, clean, thoroughly wetted and covered with a 13 mm. thick layer of mortar
composed of cement and sand in the same ratio as in the concrete mix itself. This 13 mm. layer of mortar
shall be freshly mixed and placed immediately before placing of new concrete. Where concrete has not
fully hardened, all laitance shall be removed by scrubbing the well surface with wire or bristle brushes,
care being taken to avoid dislodgement of any particles of coarse aggregate. The surface shall then be
thoroughly wetted, all free water removed and then coated with neat cement grout. The first layer of
concrete to be placed on this surface shall not exceed 150 mm. in thickness, and shall be well rammed
against old work particular attention being given to corners and close spots.

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

Immediately after compaction, concrete shall be protected against harmful effects of weather, including
rain, running water, shocks, vibration, traffic, rapid temperature changes, frost and driving out process. It
shall be covered with wet sacking, hessian or other similar absorbent material approved by the Engineer-
in-charge soon after the initial set, and shall be kept continuously wet for a period of not less than 14 days
from the date of placement. Masonary work over the foundation concrete may be started after 48 hours
of its laying but the curing of concrete shall be continued for a minimum period of 14 days.

From work shall include all temporary or permanent forms required for forming the concrete, together
with all temporary construction required for their support. Form work shall however be divided into
following two distinct categories:-

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

(2) Scaffolding i.e., form-work required for supporting shuttering.

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

Forms shall be mortar-tight and shall be made sufficiently rigid by the use of ties and bracings to prevent
any displacement or sagging between supports, They shall be strong enough to withstand all pressure,
ramming and vibration, without deflection from the prescribe lines occurring during and after placing the
concrete. Screw jacks or hard wood wedges where required shall be provided to make up any settlement
in the formwork either before or during the placing of concrete. Suitable comber shall be provided in
horizontal members of structure, specially in long spans to counteract the effects of any fixed as to
provide for such camber. Forms shall be so constructed as to be removable in sections in the desired
sequence, without damaging the surface of concrete or disturbing other sections. Unless otherwise
specified or directed, chambers or fillets of sizes 25 mm x 25 mm shall be provided at all angles of
formwork to avoid sharp corners.

The inside surfaces of shuttering shall, except in the case of permanent form work or where otherwise
agreed to by the Engineer-in- charge, be coated with an approved material to prevent adhesion of
concrete to the form work. Release agents shall be applied strictly in accordance with the manufacturer's
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instructions and shall not be allowed to come into contact with any reinforcement or pre-stressing
tendons and anchorages. Different release agents shall not be used in form work for concrete which will
be visible in the finished works.

Special measures shall be taken to ensure that the form work does not hinder the shrinkage of concrete
because without these cracking could occur before the from work is removed. Where ever applicable
arrangements must be made to ensure that the form work does not restrain the shortening and hogging
of the beams or slabs during tensioning of the tendon's. The form work should take due account of the
calculated amount of positive or negative camber so as to ensure the correct final shape of the structures
having regard to me deformation of a false work, scaffolding or propping and the instantaneous or
deferred deformation due to various causes affecting pre-stressed structures. Where there are re-entrant
angles in the concrete sections the form work should be removed, at those sections as soon as possible
after the concrete has set in order to avoid cracking due to shrinkage Of concrete. From work shall be tight
enough to prevent any appreciable loss of cement during vibrations, suitable tolerances should be
provided in the harm work. Immediately before concreting all forms shall be thoroughly cleaned.
Contractor shall give the Engineer-in-charge due notice before pairing any concrete in the forms to permit
him to inspect and accept the false work and forms as to their strength alignment and general fitness, but
such inspection. shall not relieve the contractor of his responsibility for safety of men, machinery,
materials and for results obtained.

The Engineer- in-charge shall be informed in advance by the contractor of his intention to strike any
formwork. While fixing the time for removal of formwork, due consideration shall be given to local
conditions, character of the structure, the weather and other conditions that influence the setting of
concrete and of the materials used in the mix. Where field operations are controlled by strength tests of
concrete, the removal of the load-supporting or soffit forms may commence when concrete has attained
strength equal to at least twice the stress to which the concrete will be subjected at the time of striking
props including the effect of any further addition of loads. When field operations are not controlled by
strength tests of concrete the vertical forms of beams, columns and walls may be removed after 2 days.
The props of slabs and beams may be removed after 14 and 21 days respectively. All formwork shall be
removed without causing any damage to the concrete. Centering shall be gradually and uniformly lowered
in such a manner as to permit the concrete to take stresses due to its own weight uniformly and gradually.
Where internal metal ties are permitted, they or their removable parts shall be extracted without causing
any damage to the concrete and remaining holes filled with mortar No permanently embedded metal part
shall have less than 25 mm. cover to the finished concrete surface. Where it is intended to refuse the
formwork, it shall be cleaned and made good to the satisfaction, of the Engineer-in-charge.

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

In the case of reinforced concrete work workability shall be such that the concrete surrounds and properly
grips all reinforcement. The degree of consistency, which shall depend upon the nature of work and
methods of vibration of concrete shall be determined by regular slump tests. Following slump shall be
adopted for different types of works.
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Slumps

Where vibrators are Where vibrators

Type of Work used are not used
1 Mass concrete in RCC foundations, footings 10 mm to 25 80 mm
and retaining walls mm
2 Beams, slabs and columns simply 25mm to 40 mm 100to 120 mm
reinforced.
3 | Thin R.C.C. section or section with 75 mm to 125 mm 125mm to 150mm
congested steel

Works strength tests shall be made in accordance with IS : 516. Each test shall be conducted on ten
specimens, five of which shall be tested at seven days and the remaining five at 28 days The samples of
concrete snail be taken on each day of concreting and cubes shall be made at the rate of one for every 5
cubic meter of concrete or a part thereof. However, if concreting done in a day is less than 15 cubic meter,
the minimum number of cubes can be reduced to 6 with the specific permission of the Engineer-in-charge.
Similar works tests shall be carried out whenever the quality and grading of materials is charged
irrespective of the quantity of concrete proud. The number of specimens may be suitably increased as
deemed necessary by the Engineer-in-charge when procedure of tests given above reveal a poor quality of
concrete and in other special cases.

The average strength of the group of cubes cast for each day shall not be less than the specified works
cube-strength.

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

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

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

The payment will be made on Cu.m. basis of the finished work.

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

Rate shall be for unit of one Cubic Meter.



Item No.5

Providing and laying controlled cement concrete M-40 and curing complete for Open Foundation including the
cost of formwork but excluding the cost of reinforcement for reinforced concrete work in (A) Foundations,
footings and Mass concrete.

This work shall consist of Providing and laying in-situ machine mixed RCC M-40 grade Controlled Cement
Concrete in open foundation.

Open foundation shall be of reinforced concrete. A minimum offset of 150 mm shall be provided beyond the
outer faces of the foundation. If the open foundation is in contact with earth at the bottom, a levelling course of
minimum thickness of M 15 nominal mix concrete shall be provided.

Concreting of the open foundation shall be carried out in dry conditions. The bottom of the foundation shall be
laid preferably as low as possible taking account of the water level prevalent at the time of casting.

However, detailed specification for this item shall be as per General technical specifications for Bridge works
booklet Item no. 13, Page no. 30.

Permissible Tolerances for Pile Caps

(a) Variation in dimension : +50 mm, -10mm
(b)  Misplacement from specified position in plan :15 mm

(c)  Surface irregularities measured with 3 m straight edge :5mm

(d) Variation of levels at the top :+25 mm

The item shall be measured & paid as finished work in Cubic meter.

Item No.6
Providing and filling in foundation trench with ordinary cement cement concrete M-15 mix and providing
necessary vertical pin headers including formwork, vibrating, ramming and curing complete.

1. The relevant specifications given for machine mixed plain cement concrete M15 grade as per Section -1500
& 1700 of MORT&H fifth revision specification & as per relevant RDSO specification.
2. The measurement shall be per Cum basis.

The rate includes tamping, vibrating, leveling and curing complete with all necessary formwork, dewatering
wherever required including all materials, labours, plants, machineries & tools, all leads and lifts, etc.
complete as per specification.

Rate shall be for unit of one Cubic Meter.

Item No.7

Providing and laying machine mixed M-40 grade ordinary cement concrete for cast-in-situ piers, abutments, side
wall at any height or depth as per approved design and drawings, with necessary centering, shuttering,
scaffolding, transporting, placing, compacting by mechanical vibrators, finishing, curing and casting as per
drawing etc. complete excluding reinforcement as directed by Engineer and as per specification.

1. The relevant specifications given for cement concrete M40 grade as per Section -1500, 1700, 2100 & 2200 of
MORT&H fifth revision specification.

The measurement shall be per cum basis.

3. The rate is inclusive of all materials, including necessary dewatering, mixing in fully automatic batch mix
plant, transport, curing, vibrating, placing in position, shuttering, formworks, de-shuttering carefully, making
good the damages, fixing embedment, inserts, pockets, wherever necessary, with all lead and lift with
contractor's labour, tools & plants, machineries, as required

4. The mode of payment shall be in per cum. Basis.



Item No.8

Providing and laying in situ machine mixed controlled M-40 grade cement concrete for Pier cap, Abutment cap,
dirt wall etc. including M:45 pedestals over piers and abutments including necessary scaffolding formwork,
centering, transporting, placing, compacting by mechanical vibrators, finishing and curing and casting, finishing
at any height or depth as per drawing etc. complete excluding reinforcement, as directed by Engineer and as per
specification.

Pier Cap & Dirt Wall in M:40 & Pedestals & Seismic Restrainer in M:45

1. The relevant specifications given for cement concrete M40 grade for Pier Cap & Dirt Wall and M45 for
Pedestals & Seismic Restrainer as per Section -1500, 1700, 2100 & 2200 of MORT&H fifth revision
specification.

2. The measurement shall be per cum basis.

3. The rate is inclusive of all materials, including necessary dewatering, mixing in fully automatic batch mix
plant, transport, curing, vibrating, placing in position, shuttering, formworks, de-shuttering carefully, making
good the damages, fixing embedment, inserts, pockets, wherever necessary, with all lead and lift with
contractor's labour, tools & plants, machineries, as required

4. The mode of payment shall be in per cum. Basis.

Item No.9

Providing & fixing in position (Thermo mechanically treated bars) TMT Fe550 D steel bars of various diameters
for all RCC works in Open Foundation / Footing & Staircase and foundations as per detailed design & drawings
and schedule including cutting, bending, hooking the bars, binding with 18 SWG Gl wires or tack welding (only
for piles) and supporting as required with all lifts and leads etc. complete including cost of all labour, materials,
tools, plants, equipments etc. all complete as directed by Engineer and as per specification.

1. The relevant specifications as per IS 1786 Specification & as per relevant MORT&H fifth revision section 1600
shall apply to this item & section 1009.3.2.1 shall apply for Providing anti-corrosive treatment to TMT
reinforcement with Fusion Bonded Epoxy Coating (FBEC) Confirming to IS 13620:1993.

2. The item shall be measured in length including hooks, if any, separately for different diameters as actually used
in work, excluding overlaps. From the so measured, the weight of reinforcement shall be calculated in MT on
the basis of IS: 1732,

3. The rate includes for supply, loading, unloading, transporting to site, cutting, bending, hooking, placing, tying in
position with contractor's own Gl annealed binding wire, welding it in position in open foundation etc. Welding
and supporting in position to ensure lines and levels during concreting, maintaining proper cover I spacing, all
leads & lifts, etc. including contractor's own equipment, labour, supervisor, taxes, machineries, etc. complete
as per drawings and specification.

4. The mode of payment shall be in per Metric Tone Basis.

Item No.10

Providing & fixing in position (Thermo mechanically treated bars ) TMT Fe550 D steel bars of various diameters
for all RCC works in Pier, Abutment wall, box wall, Piercap, Abt.cap, Dirt wall, sidewall,Retaining wall, Pedestals
as per detailed design & drawings and schedule including cutting, bending, hooking the bars, binding with 18
SWG Gl wires and supporting as required with all lifts and leads etc. complete including cost of all labour,
materials, tools, plants, equipments etc. all complete as directed by Engineer and as per specifications. Piers, Pier
Cap, Pedestals & Seismic Restriner

1. The relevant specifications as per IS 1786 Specification & as per relevant MORT&H fifth revision section 1600
shall apply to this item & section 1009.3.2.1 shall apply for Providing anti-corrosive treatment to TMT
reinforcement with Fusion Bonded Epoxy Coating (FBEC) Confirming to IS 13620:1993.



2. Theitem shall be measured in length including hooks, if any, separately for different diameters as actually used
in work, excluding overlaps. From the so measured, the weight of reinforcement shall be calculated in MT on
the basis of I1S: 1732,

3. The rate includes for supply, loading, unloading, transporting to site, cutting, bending, hooking, placing, tying in
position with contractor's own Gl annealed binding wire, welding it in position in Pier, RCC caps, Dirt wall
Pedestals & Seismic restrainer etc. Welding and supporting in position to ensure lines and levels during
concreting, maintaining proper cover I spacing, all leads & lifts, etc. including contractor's own equipment,
labour, supervisor, taxes, machineries, etc. complete as per drawings and specification.

4. The mode of payment shall be in per Metric Tone Basis.

Item No.11

Providing and applying Coal Tar Epoxy protective paint for Open Foundation in two coats of DFT 210 microns for
foundations /concrete surfaces in contact with soil complete as per Specifications and as directed by the
Engineer including all leads and lifts etc. complete.

GENERAL
INTENT
This Section covers the work of chemically resistant coating to the surfaces of the Pile cap.

APPLICATOR

Ensure that all Work is done by a competent applicator licensed and/or approved by the chemically resistant
coating material manufacturer. Submit the manufacturer's certification of this approval.

GUARANTEE

Furnish a written guarantee covering the materials and workmanship for a period of 5 years from the date of
acceptance of the Work, and be responsible for making good, at your expense, any and all defects due to the
failure of the coating materials or workmanship.

Provide completely corrosion resistant work with no leakage through or around the coating.

SUBMITTALS
Submit the proposed materials, schedule of applications and the manufacturer’s literature for the materials and
the recommended methods of application.

Submit sketches showing standard and special details for the corrosion protection. Submit the manufacturer's
approval of the applicator.

Immediately prior to commencing Work in each Area, submit a letter of acceptance for the wall surfaces to be
coated, signed by the applicator's authorized representative.
Upon acceptance, submit a written guarantee.

2. PRODUCT
Coating for Application on RCC Retaining wall/ pier surface System Design Epoxy Tar Based Coating

The coating shall be corrosion resistant coal tar epoxy coating with minimum of 50% solids content. The dry film
thickness shall not be less than 200 microns per coat and should be applied in minimum two (2) coats. The cured
film shall be tough and abrasion resistant.

The Contractor must follow the manufacturer’s guidelines for the preparation of surfaces, for mixing and
application of coating.

3. EXECUTION
a. General

Deliver materials to job site in factory sealed containers with manufacturer's identification on each package.



The Contractor shall store the materials to protect them from damage.

b. Surface Preparation and Inspection

Clean surfaces of deleterious material in accordance with the manufacturer’s recommended practice.
Prepare surfaces to be coated in accordance with manufacturer's instructions.

Verify the surfaces are dry. (ASTM D4263)

Have the coating manufacturer's authorized agent inspect surfaces to be coated and certify ir writing to the
Engineer-in-Charge that the surfaces are acceptable for the application of the coating. Do not apply the coating
until written certification is received by the Engineer-in- Charge.

c. Concrete Repair

Chip out damaged concrete to sound concrete.

Repair rebar if damaged.

Clean concrete surfaces, dampen and hand place patching concrete in accordance with the pipe manufacturer’s
recommended practice. Wet cure immediately and as recommended by the manufacturer.

d. Application of Coating

Confirm to the coating manufacturer's instructions for application.

Schedule the Work to allow application to be performed in a manner that it conforms to the Manufacturer’s
recommendations.

Apply coating only when atmospheric conditions are suitable and as recommended by the Manufacturer.

e. Protection of coating

Protect the coating from damage.
Allow to cure before further work or putting the coating into service.

f. Clean-up

Promptly, as the Work proceeds and upon completion, clean up and remove from the site, rubbish and surplus
material resulting from the Work of this Section.

1. RATE
The measurement shall in sq.mt basis.

The rate includes labour, material, equipment as per specification and as directed by the engineer including all lead
and lifts etc. complete.

The mode of payment shall be in per Square Meter basis.

Item No.12
Providing and Casting in situ controlled cement concrete M-45 for R.C.C. Deck Slab including centering,
scaffolding, curing and finishing complete.

1. The relevant specifications given for cement concrete M35 grade as per Section -1500, 1700, 2100 & 2200 of
MORT&H fifth revision specification.

2. The measurement shall be per cum basis.
The rate is inclusive of all materials, including necessary dewatering, mixing in fully automatic batch mix
plant, transport, curing, vibrating, placing in position, shuttering, formworks, de-shuttering carefully, making
good the damages, fixing embedment, inserts, pockets, wherever necessary, with all lead and lift with
contractor's labour, tools & plants, machineries, as required

4. The mode of payment shall be in per cum. Basis.



Item No.13

Providing, fabricating and fixing in position Deck sheet for the deck slab of Composite super structure and other
Structural steel sections such as plate. The rate to be inclusive of all charges such as loading, unloading,
transporting, cost of fabrication, erection, all accessories to be used for connection, anticorrosive primer and
paint of approved make/ shade and cleaning works, inclusive of all taxes.

1. MORT&H specification in section no. 1900 shall be followed in connection with this item. All relevant
provisions have been included in the respective IRC and IS specifications are also applicable.

2. The measurement shall be on the basis of Metric Tonne.
The rate includes all required materials, labour, equipments, bolting, joint, welding, etc. required to carry
out this item including transporting, launching, shifting, placing in exact position etc. complete above the
running railway track/Junction with live H.T. electric overhead line as directed by Engineer-in-charge.

4, The mode of payment shall be in per M.T. basis.

Item No.14

Supplying, fabrication, assembling of all types of steel girders of specified spans with structural steel conforming
to Quality "B0" Grade Designation E250 GR conforming to 15:2062-2011, erection / slewing / end launching of
steel girders with cranes or any other approved launching methods as per site conditions (not requiring traffic
block) on substructure including provision of trolley refuges etc., complete as per approved QAP and drawings
conforming to IRS-B1-2001 and other relevant codes and specifications.

Note:

1. Detailed fabrication and erection drawings & launching methodology will be prepared by the contractor and
got approved from Railway.

2. The rate is all inclusive including launching in position, complete in all respect except cost of (i) Painting /
Metalising; (ii) Bearings & (iii) HSFG bolts which shall be paid extra under relevant item.

3. The payment shall be made on the theoretical weight of main components and gusset plates only.

4. Payment Schedule:

(i) Receipt of material at site: 40%

(ii) Fabrication of girders: 20%

(iii) Erection/Launching: 20%

(iv) Completion in all respects: 20%

Plate Girder/Semi Through Girder/Composite Girder (Steel Work)

The rate is inclusive of transportation of fabricated Steel Girder parts to site by contractor's own means at his cost.
The rate shall also be inclusive of cold straightening of deformed and bent girder parts before their assembly.

The structural steel to be used shall be procured from the Railway/RDSO approved manufacturer only. Work has to
be done as per drawings and specifications approved by Railway.

1) The fabricated steel girder must be got done from RDSO approved firms only.

2) For payment purpose, nominal weight of the fabricated steel Girder as per drawing will only be considered.

1. The relevant specifications as per relevant RDSO specification & as per relevant MORTH specification
Section 1900.
2. The measurement shall be in MT. basis.

The rate includes for supply, loading, unloading, transporting to site. Welding and supporting in position to
ensure lines and levels including contractor's own equipment, labour, supervisor, taxes, machineries, etc.
complete as per drawings and specification.

Rate shall be for unit of MT. basis.



Item No.15
Extra for using steel conforming to Grade Designation E350 instead of Grade Designation E250 of Quality "B0" as
per IS: 2062

1. The relevant specifications as per relevant MoRTH specification Cl. No. 1900, Pg. No. 585 & As per IRC-24,
And Approved Design, Drawing & As per Railway Department Specification

2. The rate includes for supply, loading, unloading, transporting to site. Welding and supporting in position to
ensure lines and levels including contractor's own equipment, labour, supervisor, taxes, machineries, etc.
complete as per drawings and specification.

Rate shall be for unit of MT. basis.

Item No.16

Supplying and fixing HSFG bolts of any dia and any length with suitable nuts including DTl washers conforming to
IRS-B1-2001 for bridges and steel structures with contractors labour, tools and plants and lead and lift etc.,
complete.

1. MORT&H specification in section no. 1900 shall be followed in connection with this item. All relevant
provisions have been included in the respective IRC and IS specifications are also applicable.
The measurement shall be on the basis of Kg.
The rate includes all required materials, labour, equipments, bolting, joint, welding, etc. required to carry
out this item including transporting, launching, shifting, placing in exact position etc. complete above the
running railway track/Junction with live H.T. electric overhead line as directed by Engineer-in-charge.

4, The mode of payment shall be in per Kg. basis.

Rate shall be for unit of Kg. basis.

Item No.17

Metallizing of steel work of girders with sprayed aluminium after surface preparation by Sand/grit blasting,
followed by one coat of etch primer (1S:5666) & one coat of Zinc Chrome primer (1S:104) and two coats of
aluminium paint (15:2339) with all labour, T&P and material as a complete job duly conforming to all relevant
specifications and process given under Clause 39 of IRS-B1-2001.

Note: Nominal Thickness of sprayed Aluminium coating shall be 150 microns. DFT of Zinc chrome primer shall be
25-30 microns and DFT of each coat of Aluminium paint shall be 12-14 microns.

On new girder during fabrication

1. MORT&H specification in section no. 1900 shall be followed in connection with this item. All relevant
provisions have been included in the respective IRC and IS specifications are also applicable.

2. The measurement shall be on the basis of Sqm.
The rate includes all required materials, labour, equipments, bolting, joint, welding, etc. required to carry
out this item including transporting, launching, shifting, placing in exact position etc. complete above the
running railway track/Junction with live H.T. electric overhead line as directed by Engineer-in-charge.

4, The mode of payment shall be in per Square meter basis.

Item No.18

Providing & fixing in position (Thermo mechanically treated bars) TMT Fe550D steel bars of various diameters for
all RCC works in super structure as per detailed design & drawings and schedule including cutting, bending,
hooking the bars, binding with 18 SWG Gl wires and supporting as required with all lifts and leads etc. complete
including cost of all labour, materials, tools, plants, equipments etc. all complete as directed by Engineer and as
per specifications.



For PSC Girder, Cross Girder, Deck Slab & Solid Slab

1. The relevant specifications as per IS 1786 Specification & as per relevant MORT&H fifth revision section 1600
shall apply to this item & section 1009.3.2.1 shall apply for Providing anti-corrosive treatment to TMT
reinforcement with Fusion Bonded Epoxy Coating (FBEC) Confirming to IS 13620:1993.

2. The item shall be measured in length including hooks, if any, separately for different diameters as actually used
in work, excluding overlaps. From the so measured, the weight of reinforcement shall be calculated in MT on
the basis of IS: 1732,

3. The rate includes for supply, loading, unloading, transporting to site, cutting, bending, hooking, placing, tying in
position with contractor's own Gl annealed binding wire, welding it in position in PSC Girder, Cross Girder, Deck
Slab & Solid Slab etc. Welding and supporting in position to ensure lines and levels during concreting,
maintaining proper cover I spacing, all leads & lifts, etc. including contractor's own equipment, labour,
supervisor, taxes, machineries, etc. complete as per drawings and specification.

4. The mode of payment shall be in per Metric Tone Basis.

Item No.19

Design, supply, fitting and fixing in position true to line and level POT-PTFE bearing of 300MT Capacity, consisting
of a metal piston supported by a disc or un reinforced elastomer confined within a metal cylinder, sealing rings,
dust seals, PTFE surface sliding against stainless steel mating surface, complete assembly to be of cast steel /
fabricated structural steel, metal and elastomer elements complete as per 15:2062, 1S:1030, AISI:304, AISI:316,
1S:6911, BS:3784, 15:3400, 1S:226, BS-5400, Bridge Code and as per approved drawing and Technical
Specifications. The design of the bearings shall be submitted by the manufacturers / contractor and got approved
from Railway before fixing.

(a) POT-cum -PTFE Bearing (Free end)

(b) POT Bearing-Fixed Type

(c) POT-cum -PTFE Guided (L)Bearing

(d) POT-cum -PTFE Guided (T)Bearing

1. The relevant specifications as per relevant MoRTH specification Cl. No. 2000, Pg. No. 623 and Approved
Design & Drawing.

2. The rate includes for supply, fitting and fixing in position true to line and level, loading, unloading,
transporting to site. Supporting in position to ensure lines and levels including contractor's own equipment,
labour, supervisor, taxes, machineries, etc. complete as per drawings and specification.

Rate shall be for unit of Each basis.

Item No.20

Providing and laying of a strip seal expansion joint catering to maximum horizontal movement upto70 mm,
complete as per approved drawings and standard specifications to be installed by the manufacturer/supplier or
their authorized representative ensuring compliance to the manufacturer's instructions for installation

1. The relevant specifications given in tender as per clause 2600 of MORT&H fifth revision as per relevant RDSO
specification shall apply to this item.

2 The measurement shall be in Rmt. basis.

3. The rate is inclusive of supplying, fixing with contractor's own materials, equipments, machineries, labour,
transport, testing, bolts, socket tubes, neoprene sheet/cap etc. complete. The rate is finished item complete and
will be paid after fixing in all, respect. The Contractor shall procure Expansion Joint, confining to relevant
MORTH specification from approved MORTH vendor with prior approval of Engineer in- charge



Rate shall be for a unit of one Running Meter.

Item No.21

Providing and casting RCC in M-40 controlled concrete Crash Barriers Crash Barriers and Friction slab as per
detailed drawings including necessary scaffolding, centering, formwork, mixing in machine, transporting, placing,
compacting, finishing, curing, etc. complete including providing and fixing of inserts if any with all leads and lifts
as per drawing & specification and as directed by Engineer, excluding reinforcement.

1. The relevant specifications given for machine mixed plain cement concrete M40 grade as per Section - 1500,
1700 & 2300 of MORT&H fifth revision specification & as per relevant RDSO specification.
The measurement shall be per Cum basis.

3. The rate is inclusive of all materials, including necessary mixing in fully automatic batch mix plant, transport,
curing, vibrating, placing in position, scaffolding, staging, shuttering, formworks, de shuttering carefully,
making good the damages, fixing embedment, inserts, pockets, wherever necessary, with all lead and lift
with contractor's labour, tools & plants, machineries, as required, with F3 type exposed concrete finish and
form mark. Any honeycombing/ undulation found shall be rectify to match F3 class finish.

Note:- Rates in items shall include cost of providing grooves, chamfers, moulding, cut-out etc. in formwork. The
work will include placing in position of necessary fixtures, sleeves for various purposes, etc. complete as per
drawings, specifications and as directed by the Engineer in charge. The rate shall also include preparation of
construction joints as per specifications and provide approved wire mesh/weld mesh at such location as approved
by the Engineer-in-charge or as shown in drawings.

Rate shall be for a unit of one Cubic Meter.

Item No.22

Providing and laying precast RCC footpath slab in controlled cement concrete of M-25 grade (7 cm thickness
including necessary reinf.) and providing and setting cement chequered tiles in C.M. 1:5 as per drawing including
necessary formwork, cutting and finishing complete.

1. The relevant specifications given for cement concrete M25 grade as per Section -1500, 1700, 2100 & 2200 of
MORT&H fifth revision specification.

2. The measurement shall be per cum basis.

3. The rate is inclusive of all materials, including necessary dewatering, mixing in fully automatic batch mix
plant, transport, curing, vibrating, placing in position, shuttering, formworks, de-shuttering carefully, making
good the damages, fixing embedment, inserts, pockets, wherever necessary, with all lead and lift with
contractor's labour, tools & plants, machineries, as required

4, The mode of payment shall be in per cum. Basis.

Item No.23

Providing and fixing in position (Thermo mechnically Treated bars) TMT Fe550 D reinforcing bars of various
diameters for the above all RCC works as per detailed designs and drawings and schedule including cutting,
bending, hooking the bars, binding with 18 SWG GI wires with cost of all labour, materials, tools, plants,
equipments, supporting as required with all lifts and leads etc. all complete as per specification and as directed
by Engineer.

For Approach Slab, Crash Barrier, Retaining wall, Parapet, Friction slab & Coping

1. The relevant specifications as per IS 1786 Specification & as per relevant MORT&H fifth revision section 1600
shall apply to this item & section 1009.3.2.1 shall apply for Providing anti-corrosive treatment to TMT



reinforcement with Fusion Bonded Epoxy Coating (FBEC) Confirming to IS 13620:1993.

2. The item shall be measured in length including hooks, if any, separately for different diameters as actually used
in work, excluding overlaps. From the so measured, the weight of reinforcement shall be calculated in MT on
the basis of 1S: 1732,

3. The rate includes for supply, loading, unloading, transporting to site, cutting, bending, hooking, placing, tying in
position with contractor's own Gl annealed binding wire, welding it in position for Approach Slab, Crash Barrier,
Retaining wall, Parapet, Friction slab & Coping etc. Welding and supporting in position to ensure lines and
levels during concreting, maintaining proper cover [/ spacing, all leads & lifts, etc. including contractor's own
equipment, labour, supervisor, taxes, machineries, etc. complete as per drawings and specification.

4. The mode of payment shall be in per Metric Tone Basis.

Item No.24

Providing fusion bonded Epoxy coating not less than 175-micron thickness and up to 300 micron to
reinforcement bars as per 1S-13620- 1993/ASTM-775 M including testing of coating at plant and all taxes (A)
10mm to 16mm dia bar

1009.3.2.1 Fusion Bonded Epoxy Coated Reinforcement

Fusion bonded epoxy coated reinforcement shall conform to 1S:13620 or other international standards as approved

by E