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SPECIFICATION FOR WORKS

GENERAL NOTES

Vi.

Vi.

Vi,

Xi.

Xil.

Xiii.

The detailed specifications given hereinafter are for the items of works described in the schedule of
quantities and shall be guidance for proper execution of work to the required standards.

It may also be noted that the specifications are of generalised nature and these shall be read in
conjunction with the description of item in schedule of quantities and drawings. The work also includes
all minor details of construction which are obviously and fairly intended and which may not have been
referred to in these documents but are essential for the entire completion in accordance with standard
Engineering practice.

Unless specifically otherwise mentioned, all the applicable codes and standards published by the
Bureau of Indian Standards and all other standards which may be published by them before the date
of receipt of tenders, shall govern in all respects of design, workmanship, quality and properties of
materials and methods of testing, method of measurements etc. Wherever any reference to any Indian
Standard Specifications occurs in the documents relating to this contract, the same shall be inclusive
of all amendments issued thereto or revisions thereof, if any, up to the date of receipt of tenders.

In case there is no I.S. specification for the particular work, such work shall be carried out in
accordance with the general guidelines of manufacturer/specialised agency subject to full satisfaction
and approval of the Engineer-in-Charge.

The work shall be carried out in a manner complying in all respects with the requirements of relevant
bye-laws of the Municipal Committee/Municipal Corporation/Development Authority/Improvement Trust
under the jurisdiction of which the work is to be executed or as directed by the Engineer-in-Charge
and, unless otherwise mentioned, nothing extra shall be paid on this account.

Samples of various materials, fittings etc. proposed to be incorporated in the work shall be submitted
by the contractor for approval of the Engineer-in-charge before order for bulk supply is placed.

The contractor shall take instructions from the Engineer-in-Charge regarding collection and stacking of
materials in any place. No excavated earth or building materials shall be stacked on areas where
other buildings, roads, services, compound walls etc. are to be constructed.

The contractor shall maintain in perfect condition all works executed till the completion of the entire
work awarded to him. Where phased delivery is contemplated, this provision shall apply to each
phase.

The contractor shall give a performance test of the entire installation(s) as per standard specifications
before the work is finally accepted and nothing extra whatsoever shall be payable to the contractor for
the test.

The contractor shall clear the site thoroughly of all scaffolding materials and rubbish etc. left out of his
work and dress the site around the building to the satisfaction of the Engineer-in-Charge before the
work is considered as complete.

Post construction inspection and testing: After completion of the work and during maintenance period
liability of the contractor, the work shall also be subjected to 'Post construction inspection and testing'.
In case the materials or articles incorporated in the work are found to be inferior, though the sample
collected for the same might have been passed at the time of execution, it shall be the responsibility of
the contractor to replace the same at his own cost, failing which the Department may rectify the same
at the risk and cost of the contractor or Department may accept the work as sub-standard, and cost be
adjusted from the outstanding security deposit, as per the terms and conditions of the contract for the
work.

The Chief Engineer, DCSEM, shall be the sole deciding authority as to the meaning, interpretations
and implications for various provisions of the specifications and his decision in writing shall be final and
binding on all concerned.

In case any difference or discrepancy between the specifications and the description in the schedule of
quantities, the schedule of quantities shall take precedence. In case of any difference or discrepancy
between specifications and drawing, the specifications shall take precedence.
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Il - LIST OF INDIAN STANDARDS

Following are the Indian Standards, relevant to building works

(All Latest Versions of .S. code shall be referred)

| 1.S. CODE NO.

| SUBJECT

1. CARRIAGE OF MATERIALS

4082-1996

Recommendations on stacking & storage of constn. materials and components at

site.

2. EARTH WORK

632-1978 (Reaffirmed
2002)

Specification for Gamma-BHC (Lindane) Emulsifiable Concentrate.

1200 (Part-1) 1992

Method of measurement of Earth work.

4081-1986

Safety code for Blasting and related drilling operations.

6313 (Part 2) — 2001

Anti Termite Measures in Buildings —Part-2- Pre-constructional chemical
treatment Measures.

6313 (Part 3) — 2001

Anti Termite Measures in Buildings — Part-3- Treatment for existing buildings

6940-1982 Methods of Test of Pesticides and their formulation.
8944-2005 Specification for Chlorpyrifos Emulsifiable Concentrate.
8963-2006 Technical Specification- Chlorpyrifos

3. MORTAR

196-1966 Atmospheric conditions for testing (Reaffirmed - 1990)
269-2013 Ordinary Portland cement, 33 Grade

383-1970 Coarse and fine aggregates from natural sources for concrete.
455-1989 Portland blast furnace slag cement

650-1991 Standard sand for testing of cement

1344-1981 Specifications for calcined clay pozzolana

1489-1991 Portland pozzolana cement Fly ash based

1542-1992 Sand for Plastering.

1727-1967 Methods of tests for pozzolanic materials

2116-1980 Sand for Masonry mortar

2250-1981 Code of practice for preparation and use of masonry mortar. (Reaffirm- 1990)
2386-1963 Methods of Test for Aggregates for Concrete

2386 Pt.1-1963

Particle size and shape

2386 Pt. [1-1963

Estimation of deleterious materials and organic impurities

2386 Pt.11-1963

Specific gravity, density, voids, absorption and bulking

Methods of sampling & test (Physical & Chemical) water used in industry.

3025-1964 (Reaffirmed-2003)
3812 (Part-1)-2013 (I::rll\(/:?gtseed Fuel ash: For use as pozzolana in cement, cement mortar and
3812 (Part-2)-2013 Pulverised Fuel ash: For use as admixture in cement mortar and concrete

4031 (Part-1to 13) -1996

Methods of physical tests for hydraulic cement

4032-1985.

Method of chemical analysis of hydraulic cement (Reaffirmed - 1990)

8041-1990 Rapid hardening Portland cement

8042-1989 Specifications for white cement

8043-1991 Hydrophobic Portland cement

8112-2013 Specification 43 grade ordinary Portland cement
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12269-2013 \ Specification 53 grade ordinary Portland cement

4. CONCRETE WORK

383-1970 Coarse and fine aggregate from natural sources for concrete (Reaffirmed - 1990)
456-2000 Code of practice for plain and reinforced concrete

516-1959 Method of test for strength of concrete (Reaffirmed in 2004)

1199-1959 Method of sampling and analysis of concrete

1200 (Part-2)-1987 Methods of measurements of cement concrete work. (Reaffirmed - 1992)
1322-1993 Bitumen felts for water proofing and damp proofing. (Reaffirmed - 1998)

2386 (Part-1 to 8) 1977

Methods of test for aggregate for concrete

2505-1992

Concrete vibrators- Immersion type-General requirements

2506-1985

General requirements of screed type vibrators

2645-2003

Integral water proofing compounds for Cement Mortor and Concrete -
Specification

7861-1975 (Part-1)

Hot weather concreting. .(Reaffirmed -1990)

7861-1981 (Part-2)

Cold weather concreting. .(Reaffirmed -1992)

9103-1999

Admixture for concrete.

5. R.C.C. WORK

432-(Part-1)-1982

Mild steel & medium tensile steel bars and hard drawn steel wire for concrete
reinforcement.- Mild steel & medium tensile steel bars

432 (Part-2)-1982

Mild steel & medium tensile steel bars and hard drawn steel wire for concrete
reinforcement - Hard drawn steel wire

456-2000 Code of practice for plain and reinforced concrete
Code of practice for general const. of plain & reinforced concrete for dams &
457-1957 :
other massive structure.
516-1959 Methods of test for strength of concrete
1161-1998 Steel tubes for structural purposes
1199-1959 Methods of sampling and analysis of concrete. (Reaffirmed - 1999)

1200 (Part-2)-1974

Method of measurement of cement concrete work

1200 (Part-5)-1982

Method of measurement of form work. (Reaffirmed - 1989)

1343-2012 Pre-stressed Concrete - Code of practice
1566-1982 Hard drawn steel wire fabric for concrete reinforcements (Il Rev.) (Reff.1998)
1608-2005 Method of tensile testing of steel products

1785-1983 (Part-I& I1)

Specifications for plain hard drawn steel wire for pre-stressed concrete

1786-2008

High Strength Deformed Steel Bars and Wires for Concrete Reinforcement -
Specification

Criteria for Earthquake resistant design of Structures(General provisions and

1893 (Part-1)-2002 L
Building)
1893 (Part-4)-2005 Qnteng for Earthquake resistant design of Structures (Industrial structures
including stack like structures)
2090-1983 Specifications for high tensile steel bars used in prestressed concrete.
2204-1962 ﬁiggg) of practice for construction of reinforced concrete shell roof. (Reaffirmed -
2210-1988 Criteria for the design of shell structure and folded plates (Reaffirmed - 1998)
2314 -1986 Steel Sheet Piling Sections.
2502-1963 Code of practice for bending and fixing of bars for concrete reinforcement.
(Reaffirmed - 1999)
2750-1964 Specifications for steel scaffoldings

2751-1979(Reaf-1992)

Code of practice for welding of mild steel bars used for reinforced concrete
construction.

2911-(Part-1)- (Section-1

Code of practice for design & Construction of pile foundations
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to 3)2010

2911(Part-1-Section-4)-
2010

Design & construction of Pile Foundations - Bored precast concrete piles.

2911 (Part-3)-1980

Under reamed pile foundations

2911 (Part-4)-1985

Load test on Piles

Criteria for design and construction of precast concrete trusses. (Reaffirmed -

3201-1988 1995)
3370. (PartltoIV) Code of practice for concrete structures for storage of liquids. (Reaffirmed 1999)
3414-1968 Code of practice for design and installation of joints in buildings. (Reaffirmed -

1990)

3558-1983(Reaf-91)

Code of practice for use of immersion vibrators for consolidating concrete

3696 (Part 1 & 2)

1-1987: Safety code of scaffolds; 11-1991: Safety code of ladders

3935-1966 Code of practice for composite construction. (Reaffirmed — 1998)

4014-1967(Part1 & 2) COP fpr steel tubular scaffolding (I: Defination/Material; II: Safety Resolutions)
(Reaffirmed 1999)

4326-2013 Earthquake resistant design and construction of Buildings — Code of Practice

4926-2003 Code of practice for Ready Mix Concrete

4990-2011 Plywood for concrete shuttering work - Specifications

5121-1969 Safety code for piling and other deep foundation

9716-1981 Guide for lateral dynamic load test on piles

10262-2009 Guidelines for Concrete Mix Design Proportioning

13311(Part-1)-1992

Non-destructive testing of concrete-Method of test for ultrasound pulse velocity.

13311(Part-2)-1992

Non-destructive testing of concrete-Method of test by rebound hammer.

13920-1993(Reaffirmed
2003)

Code of Practice-Ductile detailing of Reinforced concrete structures subject to
seismic forces.

14362-1996

Pile boring equipments-General requirements.

6. EQUIPMENTS

460-1985(Pt-1,11& 111)

Specification for test sieves. (Reaffirmed - 1998)

1791-1985 Specification for batch type concrete mixer. (Reaffirmed — 1990)

2430-1986 Methods for sampling of Aggregates for concrete.

2505-1992 General requirement for concrete vibrators, immersion type

2506-1985 General requirements for screed board concrete vibrators

2514-1963 Specification for concrete vibrating tables. (Reaffirmed - 1991)

2722-1964(Reaf-95) Specification for portable swing weigh batchers for concrete (single and double
bucket type).

2750-1964 Specification for steel scaffolding. (Reaffirmed — 1991)

7. BRICK WORK:

1077-1992 Common burnt clay building bricks

1200 (Pt.111)-19920 Method of measurements of brick work. (Reaffirmed - 1992)

2116-1980 Sand for masonry mortars. (Reaffirmed - 1998)

2212-1991 Code of practice for brick work

2222-1991 Burnt clay perforated building bricks.

2849-1983 Specification for non load bearing gypsum partition blocks(solid and hollow types)

3495 (Part 1 to 4)-1992

Method for test for burnt clay building brick

4139-1989

Specification for calcium silicate bricks

5454-1978 Method for sampling of clay building bricks. (Reaffirmed - 1995)
12894-2002 Pulverized fuel ash- lime bricks specification
13757-1993 Specification of burnt clay fly ash bricks
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8. STONE WORK:

1121 (Part-1tod)

Methods for determination of compressive, transverse, tensile & shear strengths
of natural building stones

1122-1974 Methods for determination of specific gravity and porosity of natural building stones
1123-1975 Methods for identification examination of natural building stones

1124-1974 Methods of test for water absorption of natural building stones

1125-2013 Determination of weathering of natural building stones — Method of Test
1126-2013 Determination of durability of natural building stones — Method of Test
1129-1972 Dressing of natural building stones

1200 (Part-4)-1992

Method of measurement of stone masonry.

1597. (Part-1)-1992

Code of practice for construction of Rubble stone masonry. (Reaffirmed -1996)

1597 (Part-.2)-1992

Code of practice for construction of Ashlar masonry (Reaffirmed - 1996)

1805-1973

Glossary of Terms relating to stone Quarrying and dressing. (Reaffirmed - 1993)

4101 (Part-1)-1967

Stone facing. (Reaffirmed - 1990)

9. MARBLE WORK:

1122-1974 Methods for determination of specific gravity and porosity of natural building stones
1124-1974 Methods of test for water absorption of natural building stones

1130-1969 Marble (blocks, slabs and tiles)

3316-1974 Structural granite

14223(Part-1)-1995

Polishing building stones-Granite.

10. WOOD WORK:

204-1991/92

Tower bolts (Part [-1991: ferrous metals; Part Il - 1992 : Non ferrous metals).

205-1992 Non-ferrous metal butt hinges

1734 - 1983 Methods of tests for plywood (IIR) (Ref 1993)

206-2010 Tee and strap hinges - Specification

207-1964 Gate and shutter hooks and eyes. (Reaffirmed - 1996)

208-1996 Door handles - Specification

281-2009 Mild steel sliding door bolts for use with padlocks - Specification

287-1993 Permissible moisture contents of timber used for Different purposes — Recommendations.

303-1989 Plywood for general purpose

362-1991 Parliament hinges

363-1993 Hasps and staples

364-1993 Fanlight catch

401-2001 Preservation of timber Code of practice

419 - 1967 Putty for use on window frame (I Rv.) (and out 3)

451-1999 Technical supply condition for wood screws

452-1973 Door springs, rat-tail type(ll Rev.) (Reaffirmed 1990)

453-1993 Double acting spring hinges. (Reaffirmed — 1999)

707-2011 Glossary of term applicable to timber technology and utilization.

710-2010 Specifications for marine ply.

723-1972 Steel counter sunk head wire nails. (Reaffirmed - 1996)

729-1979 Drawer locks, cupboard locks, and box locks (Ill Rev.) (Reaffirmed 1992)

848-2006 Specification for Synthetic resin adhesive for plywood (phenolic and aminoplastic)

851-1978 Synthetic resin adhesive for construction work ( Non-structural) in wood (I-Rev.)
(amt) (Reaffirmed 1990)

852-1994 Specifications for animal glue for general wood working purposes.

875 (Part-1) - 1987

Dead loads — Unit weight of building materials & stored materials

883-1994

Design of structural timber in Building.
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1003(Part-11)-2003

Timber panelled and glazed shutters (Door shutters)

1003 (Part-2)-1994

Timber panelled and glazed shutters(windows and ventilator shutters)

1019-1974 Rim latches. (Reaffirmed - 1991)
1141-1993 Code of practice for seasoning of timber (Il Rev.)
1200 Method of measurement of Building and Civil Engineering works

1200 (Part-14)-1984

Glazing. (Reaffirmed - 1990)

1200 (Part-21)-1973

Wood work and joinery. (Reaffirmed - 1992)

1328-1996 Veneered decorative plywood

1341-1992 Steel Butt hinges (VI Rev.)

1378-1987 Oxidized copper finishes. (Reaffirmed - 1998)

1568-1970 Wire cloth for general purposes. (Reaffirmed - 1998)

1658-2006 Fiber hard board - Specifications

1659-2004 Block boards

1708-1986 Method of testing of clear specimen of timber (Il Rev) (Q.1) (Reaffirmed 1990)
1823-1980 Floor door stoppers. (Reaffirmed - 1992)

1837 — 1966 Fanlight pivots (I Rev.) (Reaffirmed 1990)

1868-1996 Anodic coating on Aluminium & its alloy (Il Rev.) (Reaffirmed 1991)
2046-1995 Decorative thermosetting synthetic resins bonded laminated sheet.

2095 (Part 1) — 2011

Gypsum plaster board — Part 1 — Plain Gypsum Plaster Board.

2095 (Part 2) — 2001

Gypsum plaster board — Part 2 — Coated/ Laminated Gypsum Plaster Board.

2096-1992

Specification for A.C. flat sheet.

2191(Part1)-1983

Wooden flush door shutter (cellular and hollow core type)- Plywood face panels

2191 (Part2)-1983

Particle board face panels and hard board face panels. (Reaffirmed-1991)

2202-(Part1)1999

Wooden flush door shutters (solid core type)- Plywood face panels

2202 (Part2)-1983

Particle board face panels for wooden flush door shutters. (Reaffirmed - 1991)

2209(Part1)-1976

Mortise locks (vertical type) (Reaffirmed 1992)

Method of test for wood particle board and boards from lignocellulosic materials

2380-1981 (Reaf.1993)

2547-1976 Specification for gypsum plaster

2681-1993 Non ferrous metal sliding door bolts(aldrop) for use with pad locks

2753-1991 Method for estimation of preservatives in treated timber and its treating solutions.

2835-1987 Flat transparent sheet glass (3rd Revision). (Reaffirmed - 1992)

3087- 2005 Particle boards of wood and other lignocellulosic materials (medium density) for
general purposes - Specification

3097- 2006 Veneered particle boards - Specification

3400 (Part | )-2012 Method of test for vulcanized rubbers Part 1: Tensile Stress — Strain Properties

3400-(Part2)-2003 -Hardness

3400-(Part4)-1987 -Accelerated aging

3400 (Part9)-2003 -Relative density and density.

3564-1995 Door closers (Hydraulically regulated)

3618-1966 Phosphate treatment of iron and steel for protection against corrosion.
(Reaffirmed - 1991)

3818-1992 Continuous (Piano) hinges

3828 - 1968 Ventilator chains (Reaffirmed 1990)

3847-1992 Mortise Night Latches

4020-1998 (1 to 16) Methods of tests for wooden flush Doors .

4021-1995 Timber door, window and ventilator frames

4835 - 1979 Polyvinyl acetate dispersion base adhesive for wood (1990)

4948-2002 Welded steel wire fabric for general use. (Reaffirmed - 1992)

4992-1975 Door Handles for mortise locks (vertical type). (Reaffirmed - 1990)
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5187-1972

Flush bolts (1990)

5509-2000 Specification for Fire Retardant Plywood
5523-1983 Method of testing anodic coating on aluminium & its alloys. (Reaffirmed -1991)
5930-1970 Mortise latch (vertical types) (1991)
6318-1971 Plastic window stays & fasteners
6607-1972 Rebated mortise locks (vertical type)
6760-1972 Slotted countersunk head wood screws. (Reaffirmed - 1988)
7196-1974 Hold fasts (1992)
7197-1974 Double action floor springs (without oil check) for heavy doors
7534-1985 Sliding locking bolt for use with padlocks. (Reaffirmed — 1991)
7638-1999 Wood/lignocellulosic based panel products-Method for sampling
8756 - 1978 Mortise ball catches for use in wooden almirah (1992)
11215-1991 Moisture content of timber and timber products-Method of determination.
12406 - 2003 Medium density fibre board for general purpose - Specification
12817-2013 Stainless steel Butt hinges
12823-1990 Specification for wood products-Pre-laminated particle boards
14856-2000 Glasg fibrg reinforced plastic (GRP) panel type door shutters for internal use -
Specifications
14900-2000 Specification for transparent float glass.
11. STEEL WORK:
63-2006 Whiting for paints
198-1978 Varnish, gold size. (Reaffirmed - 1991)
228--1987 Methods of chemical analysis of Structural steel
277-2003 Specification for galvanised steel sheets (plain and corrugated)
278-2009 Galvanised steel barbed wire for fencing - Specification
800-2007 General Conatruction in Steel - Code of practice
806-1968 Code of practice for use of steel tube in general building construction
813-1986 Scheme of symbols for welding. (Reaffirmed — 2003).
814-2004 Covered electrodes for manual metal arc welding of carbon and carbon
i manganese steel
817-1966 Code of practice for training and testing of metal arc welders. (Reaffirmed — 2003)
818-1968 (Reaf-03) COP fgr safety & healthy requirements in electric & gas welding & cutting
operation.
822-1970 Code of practice for inspection of welds..
1038-1983 Steel doors, windows and ventilators
1081-1960(Reaf-91) COP for fixing & glazing of metal (steel & aluminium) doors, windows & ventilators
1148-2009 Steel rivet bars (Medium and High Strength) for structural purposes
1161-1998 Steel tubes for structural purposes

1182-1983(Reaf-00)

Recommended practice for radiographic examination of fusion welded butt joints
in steel plates.

1200 (Part8)-1993

Method of measurements of steel work and iron works

1363-2002 (Part 1 to 3)

Hexagon head bolts, screws and nuts of product grade C

1599-2012

Metallic Materials — Bend Test

1608-2005 Mechanical testing of materials - tensile testing

1821-1987 Dimensions for clearance holes for metric bolts. (Reaffirmed - 2003)
1852-1985 Rolling and cutting tolerance for hot rolled steel products. (Reaffirmed - 1991)
2062-2011 Hot rolled medium and high tensile structural steel

4351-2003 Steel door frames. (Reaffirmed — 1991)

4736-1986 Hot-dip zinc coatings on steel tubes. (Reaffirmed — 2001)
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4923-1997

Hollow steel sections for structural use-specification

6248-1979

Metal rolling shutters and rolling grills.

6911-1992(Reaf-1998)

Stainless Steel plates,Sheet and Strip- Specification.

7452-1990

Hot rolled steel sections for doors, windows & ventilators.

12. FLOORING:

210-2009 Grey iron casting

653-1992 Sheet linoleum

809-1992 Rubber flooring materials for general purpose

11221974 Methods for determination of specific gravity (*and porosity of natural building
) stones)

1124-1974 Method of test for water absorption of natural building stones

1130-1969 Marble (blocks, slabs and tiles). (Reaffirmed — 1993)

1197-1970 Code of practice for laying of rubber floors. (Reaffirmed — 1990)

1198-1982 Code of practice for laying and maintenance of linoleum floors

1200 (Part11)-1977 Method of measurements of paving and floor finishes.

1237-2012 Cement concrete flooring tiles - Specifications

1443-1972 Code of practice for laying and finishing of cement concrete flooring tiles

1661-1972 Code of practice for application of cement and cement lime plaster finishes

2114-1984 Code of practice for laying in situ terrazzo floor finish

2571-1970 Code of practice for laying in situ cement concrete flooring

3462-1986 Flexible P.V.C. Flooring. (Reaffirmed — 1991)

3670 Code of practice for construction of timber floor

4457 Acid and/or alkali resistant tiles.

4631-1986 Code of practice for laying of resin floor toppings (Reaffirmed — 2001)

5318-1969 Code of practice for laying of flexible P.V.C. sheet & tiles flooring

5389-1969 Code of practice for laying of hardwood parquet and wood block floors.

(Reaffirmed — 1998)
9197-1979 Specifications for epoxy resin, hardeners and epoxy resin compositions for floor

topping (Reaffirmed — 2001)

13630 (Part1to15) -2006

Methods of tests for ceramic tiles .

13712-2006

Specification for ceramic tiles; definition, classification ,characteristic and
marking.

15622-2006 Specification for pressed ceramic tile

15685-2006 Precast Concrete Blocks for paving - Specification

13. ROOFING

73-2013 Paving Bitumen

277-2003 Galvanised steel sheets (plain and corrugated)

458-2003 Concrete pipes (with and without reinforcement)

459-1992 Unreinforced corrugated and semi-corrugated asbestos cement sheets
651-2007 Glazed stone ware pipes and fittings

702-1988 Industrial Bitumen

1199-1959 Method of Sampling & Analysis of concrete. (Reaffirmed - 1991)

1200 (Part9)-1973

Method of measurements of roof covering (including cladding)

1200 (Part10)-1973

Method of measurements of ceiling and lining

1322-1993 Bitumen felts for water proofing and damp-proofing. (Reaffirmed -1988)
1346-1991 Code of practice for waterproofing of roof with bitumen felts
1609-1991 Code of practice for laying damp proof treatment using bitumen felts

1626-1994(Part 1-3)

Asbestos cement building pipes, gutters and fittings (Spigot and socket types)
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1834-1984

Specification for hot applied sealing compounds for joints in concrete. (Reaffirmed
- 1990)

1838-(Part 1 & 2)-1983

Preformed filler for expansion joints in concrete- non-extruding and resilient type
Bitumen impregnated fiber). (Reaffirmed - 1990)

2115-1980

Code of practice for flat roof finish: mud phuska. (Reaffirmed - 1998)

2633-1986

Method of testing uniformity of coating on zinc coated articles. (Reaffirmed — 2001)

3007-(Part1)-1999

Code of practice for laying of corrugated asbestos cement sheets. (Reaffirmed — 1991)

3007-(Part2)-1999

Code of practice for laying of semi corrugated asbestos cement sheet.
(Reaffirmed - 1991)

3348-1965 Fiber insulation boards. (Reaffirmed - 1990)

3384 Specification for bitumen primer for water proofing and damp proofing.

3607-1979 Magnesite for chemical Industry. (Reaffirmed — 2003)

4671 Expanded polystyrene for thermal insulation purposes.

7193-2013 Glass fiber base Bitumen felts

8183-1993 Bonded mineral wool. (Reaffirmed 2004)

14862 Fibre cement flat sheets- specifications.

14871 Specifications for products in fibre reinforced cement-Long corrugated or
Asymmetrcal section sheets and fittings for roofing and cladding.

14. FINISHING

75-1973 Linseed oil, raw and refined. (Reaffirmed — 2003)

77-1976 Linseed oil, boiled, for paints. (Reaffirmed - 1999)

104-1979 Specification for ready mixed paint, brushing, zinc chrome, priming. (Reaffirmed - 1999)

109-1968 Specification for ready mixed paint, brushing priming plaster to Indian Standard
colour, white and off white.

133-2004 Enamel, interior (a) under coating (b) finishing colour as required

1371965 Ready mixed paint, brushing, matt or egg-shell flat, finishing, interior, to
Indian Standard Colour, as required. (Reaffirmed — 1999)

158-1981 Ready mixed paint, brushing, bituminous, black lead free acid alkali, water and
heat resisting for general purposes. (Reaffirmed — 1999)

168-1993 Ready mixed paint, air drying for general purpose.(Reaffirmed 2002)

217-1988 Cut back bitumen (reaffirmed 1999)

218-1983 Creosote and anthracene oil for use as wood preservatives (Reaffirmed 1998)

337-1975 Varnish, finishing interior. (Reaffirmed — 2001)

341-1973 Black Japan, types A, B, and C (Reaffirmed 2002)

347-1975 Varnish, shellac for general purpose. (Reaffirmed — 2001)

348-1968 French polish. (Reaffirmed — 2001)

419-1967 Putty for use of window frames. (Reaffirmed — 2001)

427-2013 Distemper, dry, colour as required.

428-2013 Washable distemper - Specification

524-1983 Varnish, finishing, exterior, synthetic air drying. (Reaffirmed — 2000)

525-1968 Varnish, finishing, exterior and general purposes. (Reaffirmed —2001)

533-2007 Gum spirit of turpentine (oil of turpentine)

712-1984 Specification for building limes. (Reaffirmed - 1995)

1200 (Part12)-1976

Method of measurements of plastering and pointing

1200 (Part13)-1994

Method of measurements of white washing, colour washing, distempering and
other finishes

1200 (Partt.15)-1987

Methods of measurements of painting, polishing & varnishing.

2095 (Part1-3)

Gypsum plaster boards

2096-1992

Asbestos cement flat sheets.

2339-2013

Aluminium paint for general purposes — Specification

Specification for Civil Works 2015 12




2547-1976 (Part2)

Gypsum building plaster-premixed light weight plasters.

2932-2003 Enamel synthetic, exterior (a) Under coating (b) Finishing.
2933-1975 Enamel, Exterior (a) Under coating (b) Finishing
5410-2002 Cement paint - Specification
6278-1971 Code of practice for white washing & colour washing. (Reaffirmed -1991)
13607 — 1992 Ready Mixed Paint, Finishing, General Purposes, Synthetic (Reaffirmed 2002)
15489-2013 Paint, Plastic Emulsion - Specification
15. ALUMINIUM:

Wrought Aluminium and Aluminium alloys, bars, rods and sections(For General
733-1983 N P

Engineering purpose)-Specification.

Wrought Aluminium and Aluminium alloys sheet and strip for General Engineering
737-2008 e

purpose)-Specification.

Wrought Aluminium and Aluminium alloys, Extruded round tube and Hollow
1285-2002 . . I P

section and sections(For General Engineering purposes) )-Specification.
1868-1996 Anodic coating on Aluminium and its alloys- Specification.
1948-1961 Specification for Aluminium Doors, windows and ventilators.
2553 - 1990 (Part 1) Safety Glass- General Purpose (For toughened and laminated glass)
3908-1986 Specification for Aluminium equal leg angles.
3909-1986 Specification for Aluminium unequal leg angles.
5523-1983 Method of testing anodic coating on aluminium and its alloy.
6477-1983 Dimensions of extruded hollow section and tolerances.
14900-2000 Transparent Float glass-Specification.

16. WATER PROOFING:

1322-1993

Specifications for bitumen felts for water proofing and damp proofing

2645-2003

Specifications for Integral cement water proofing compounds.

3370-(Part1)2009

Code of practice for concrete structures for the storage of liquid-General
requirements

3370-(Part2)2009

Code of practice for concrete structures for the storage of liquid-Reinforced
concrete structures.

3384-1986 Specifications for bitumen primer for water proofing and damp proofing.
7193-2013 Glass fibre base bitumen felts.

Provision of water stops at transfers construction joints in masonry and concrete
12200-2001 .

dams-code of practice.
12432(Part3)-2002 Application for spray applied insulation- Code of practice: Polyurethane/

polyisocyarurate.

17. DEMOLITION AND DISMANTLING:

1200(Part18)-1974

Method of measurements of building- demolition and dismantling.

4130-1991

Demolition of buildings - Code of Safety

18. ROAD WORKS:

73-2013

Paving Bitumen

164-1981 Ready mixed paint for road marking

217-1988 Cut Back bitumen

334-2002 Glossary of terms relating to bitumen and tar.

702-1988 Specification for industrial bitumen.

1195-2002 Specification for | bitumen mastic for flooring

1834-1984 Specification for hot applied sealing compound for joints in concrete.
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2720(Part5)-1985

Method of test for soil: determination of liquid limit and plastic limit.

2720(Part7)-1980

Method of test for soil: determination of water content - dry density relation using
light compaction.

2720(Part27)-1974

Method of test for soil: determination of dry density of soils in place, by sand
replacement method.

5640-1970 Method of test for determining aggregate impact value of soft coarse aggregates.

IRC 10 Recommended practice for borrow pits for road embankments constructed by
manual operation.

IRC 29 Specification for bituminous concrete for road pavements

IRC 36 Recommended practice for construction of earth embankments for road works.

IRC 60 Tentative guidelines for the use of lime fly ash concrete as pavement base of sub base.

IRC 88 Recommgnded practice for lime fly ash stabilized soil base/sub base in pavement
construction.

IRC 107 Tentative Specification for bitumen mastic wearing courses.

19. SAFETY CODES

818-1968 (Reaffirm-2003)

Safety and healthy requirements in Electric and gas welding and cutting
operations.

3696 (Part-1)-1987

Safety code for scaffolds

3696 (Part-l1)-1991

Safety code for ladders

3764-1992 Safety code for Excavation works

4081-1986 Safety code for blasting and related drilling operation

4130-1991 Safety code for Demolition of Building

5916-1970 Safety code for construction involving use of hot bituminous materials

6922-1973(Reaffirm-2003)

Criteria for safety & Design of structures subject to underground blasts.

7293-1974

Safety code for working with construction machinery.
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Il - MANDATORY TESTS

NOTES:

The mandatory tests shall be carried out when the quantity of materials to be used in the work
exceeds the minimum quantity specified.

Optional tests specified or any other tests, shall be carried out in case of specialised works or
important structures as per direction of the Engineer-in-Charge.

Testing charges, including incidental charges and cost of sample for testing shall be borne by the
contractor for all mandatory tests.

iv.  Testing charges for optional tests shall be reimbursed by the Department. However, the incidental
charges and cost of sample for testing shall be borne by the contractor.

v. In case of non-IS materials, it shall be the responsibility of the contractor to establish the
conformity of material with similar IS specification by carrying out necessary tests. Testing charges
including incidental charges and cost of sample for testing shall be borne by the contractor for all
such tests.

THE MANDATORY TESTS SHALL BE AS FOLLOWS
Minimum
Material Test Field / Test procedure | quantity of Frequency of
laboratory material / Work | testing
test for carrying out
the test
Anti Termite chemical
Chemicals, | a) Concentration/ | Lab. Test IS 8963/8944 50* Litre. *Once for first lot
(with Dilution | content of chemical
Ratio b) Acidity brought at site.
1part:19Part | c¢) Flash point Thereafter once
water) for every 200 litres
(Chloropyrifos or part thereof, of
20EC&Lindan same
e20 EC) manufacturer.

* For ATT Chemicals whose dilution ratio is different, Minimum quatity and Frequency shall be suitably modified.

Reinforced cement concrete work

Water for pH value, Limits of | Lab IS 3025 Water from each | Before
construction | Acidity, Limits of source commencement of
purposes Alkalinity, work & thereafter:
Percentage of Mandatory - Once
solids, Chlorides, in one year from
Suspended matter, each source;
Sulphates Inorganic Optional: once in 3
solids, Organic months from each
solids. source; Municipal
supply - optional.
Reinforced | a) slump test Field 1S: 1199 5 CuM. Same as Per
cement Frequency of
concrete Sampling
(including guidelines of IS
RMC) 456-2000.
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Minimum
Material Test Field / Test procedure | quantity of Frequency of
laboratory material / Work | testing
test for carrying out
the test
b) cube test Lab 1S : 516 5 CuM. Same as Per
Frequency of
Sampling
guidelines of IS
456-2000
Ready Cube test Lab (At IS-516 and as 50 CuM One for every 50
mixed RMC Plant | per para 6.3.2 of CuM of production
cement Lab) 1S-4926-2003 or every 50
concrete(At batches,
RMC Plant) whichever is the
(1S-4926) greater frequency

Note : For all other small items and where RCC done in a day is less than 5 cum, Cube test may be carried out
as required by Engineer-in-Charge.

Sand Bulking of Sand Field 1S 2386 - 20 CuM Every 20 CuM or
Part 3 part there of or
more frequently as
decided by
Engineer-in-Charge
Silt content Field IS 2386 - 20 CuM Every 20 CuM or
Part 2 part there of or
more frequently as
decided by
Engineer-in-Charge
Particle size and Field or IS 2386 - 40 CuM. Every 40 CuM of
distribution Laboratory as Part 1 fine aggregate /
decided by the sand required in
Engineer -in- RCC. Work only
Charge
Organic Impurities | Field 1S 2386 - 20 CuM Every 20 CuM or
Part 2 part thereof or more
frequently as
decided by
Engineer-in-Charge
Cement Fineness Lab. IS 4031 Each fresh lot | Every 50 MT or part
(m2/kg) (Part-2) thereof
Normal consistency | Lab. IS 4031 -Do- -Do-
(Part-4)
Setting time Lab. 1S 4031 -Do- -Do-
(minutes) (Part-5)
(a)lnitial
b) Final
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Minimum
Material Test Field / Test procedure | quantity of Frequency of
laboratory material / Work | testing
test for carrying out
the test
Soundness Lab. 1S 4031 -Do- -Do-
a) Le-Chat (Part-3)
expansion (mm)
b) Auto clave(%)
Compressive Lab. IS 4031 -Do- -Do-
strength(Mpa) (Part-6)
a)72+1hr
b)168 + 2hr
Fly Ash Total Chloride in Lab 1S 12423 10 CuM Every 10 CuM or
Percentage by part thereof
Mass
Loss on Ignitionin | Lab IS 1727 10 CuM Frequency as
percentage by decided by EIC
mass (Max)
Fineness, Specific | Lab/ Field 1S 4031 10 CuM Frequency as
Surface in (m?/kg) (Part-1&2) decided by EIC
Compressive Lab IS 4031 10 CuM Only in cases when
Strength at 28 days (Part-6) fly ash is used as
in N/mm?2 (Min) pozzolana in
cement.
Stone a) Percentage of General visual IS 2386 - One test for One test for each
Aggregate soft or deleterious | inspection/ Lab | Part 2 each source source
materials test where
required by the
EIC
b) Particle size Field / Lab 1S 2386 - 10 CuM Every 40 CuM Or
distribution Part 1 part thereof and
Once in three
months for each
source of coarse
aggregates( RCC
works)
c) Specific Gravity | Field /Lab IS 2386 — 10 CuM Once in three
part 3 months for each
source of coarse
aggregates( RCC
works)
d) Estimation of Field / Lab IS 2386 - 10 CuM -do-
Organic Impurities Part 2
e) Bulk Density Field / Lab IS 2386 — 10 CuM -do-
Part 3
f) Aggregate Field / Lab IS 2386 — 10 CuM -do-
crushing strength part 4
g) Aggregate impact | Field / Lab IS 2386 — 10 CuM -do-
value part 4
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Minimum
Material Test Field / Test quantity of | Frequency of testing
laboratory procedure material /
test Work for
carrying out
the test
Timber Moisture Field (by 1 CuM Every one CuM or
moisture part thereof
meter)
Laboratory
test as
required by
Engineer-
in-Ch.
Flush End immersion test | Laboratory | IS: 2202 (Part | 26 shutters As per sampling and
Door Knife test 1) & Part Il testing as instructed
Adhesion test by the Engineer-in-
Charge.
Aluminium | i)Thickness of Field/Lab IS: 5523/ IS: Field: 50kg. Field: Each section of
sections | anodic coating/ 13871 Lab:200kg. lot as directed by
Powder coating Engineer-in Charge.
ii)Weight Lab: Three specimen
of each section from
every lot at PDI
Bricks Testing of bricks / Laboratory | IS 3495 Part| | 2000 Nos No of bricks to be
brick tiles for to IV selected from brick lot
dimensions, (For each of the
Compressive characteristic)
strength, 5: 2001 to 10000
Water absorption, 10 : 10001 to 35000.
Efflorescence. 15:35001 to 50000
5 : for every addl.
50000 or part thereof
provided Make/Brand
remains same.
If <2000, As per
decision of the EIC
Steel for | Physical tests Lab / field Below 100 Tonnes
RCC Tensile strength IS 1608 Each lot from | Dia <10 mm one
Retest IS 1786 each source sample for each 25
Re-bound test IS 1786 from each tonnes or part thereof
Nominal mass IS 1786 diameter of If dia is >10 mm but
Bend test IS 1599 bar less than 16 mm:
Elongation test IS 1786 One sample each 35
Proof stress IS 1786 tonnes or part thereof.
If dia >16 mm one
sample for each 45
tonnes
Specification for Civil Works 2015 18




Minimum
Material Test Field / Test quantity of | Frequency of testing
laboratory procedure material /
test Work for
carrying out
the test
Chemical Tests: Lab IS 1786 Once for every fresh
1.Carbon lot of one or more
Constituent trucks as directed by
2.Sulphur the Engineer-in-
3.Phosphorus Charge.
4 Phosphorus &
Sulphur
Soil core | OMC As per IS Two for every 50 SqM
test Proctor density 12175
Ceramic 3000 tiles and more
tiles/ As per IS for each manufacturer
Vitrified 13630 and thereafter for
tiles every 3000 tiles or
part thereof.

OTHER MATERIALS FOR MANDATORY TEST (AS PER CODAL PROVISIONS)

Civil: Mechanical couplers, Insulating Materials(Glass Wool, Phenotherm), Metallic

Roofing Sheets,

Mangalore Tiles, Physical Tests for Structural Steel including Tubular & Hollow Sections, Zinc Coating on
Galvanized Iron Door Frame, Physical & Chemical Tests for Stainless Steel Sheets and Pipes, Chemical
Admixtures, Chemical Polymers, Test for Preservatives in Chemically Treated Wood Items, G.I Pipes and
RCC Hume Pipes,

ROAD WORK: Soil Core Tests, Grading of Metal for WBM, Crushing and Impact Value Test on
Aggregates, Bitumen Grade, Bitumen Content, Precast Concrete Gratings, Paver Blocks and Tiles.

OPTIONAL TESTS: Testing Aggregate-Surface Moisture, Petrography Test on Aggregates, Alkali-
Aggregate Reaction, Steel Door/ Windows Test for Chemical and Physical Properties, Chemical Testing of
Structural Steel, K-Value for Thermal Insulation.

TESTING, TOLERANCE, ACCEPTANCE AND MODE OF PAYMENT

a) The material should pass all tests and tolerance in dimensional, chemical and physical properties.
b) Payment shall be restricted to standard unit mass, or as specified in the schedule of work, without
making any cost adjustment towards mass or any other properties, provided the material pass all the

tests and tolerances are within the specified limits.

c; In case of non-standard materials, materials not covered under any IS Specifications, such as
aluminium sections, the payment shall be made based on the actual unit weight basis as determined

by testing at random sampling.

Specification for Civil Works 2015

19




1. EARTH WORK

1.1 SCOPE OF WORK

The scope of work covered under this specifications pertains to excavation of foundations, trenches, pits
and over areas, in all sorts of soils, soft and hard rock, correct to dimensions given in the drawing including
shoring, protections of existing underground utilities if any, such as water lines, electric cables etc.,
dewatering and shoring if necessary, stacking the useful materials as directed within the lead specified,
refilling around the foundation and into the plinth with selected useful excavated earth and disposing off the
surplus earth/materials within specified lead and finishing the surface to proper levels, slopes and camber
etc. all complete.

1.2 SITE CLEARANCE

Before the earth work is started the area coming under cutting and filling shall be cleared of all
obstructions, loose stones, shrubs, rank vegetation, grass, brush-wood, trees and saplings of girth upto 30
cm. measured at a height of one metre above ground and rubbish removed upto a distance of 150 metres
outside the periphery of the area under clearance. The roots of trees shall be removed to a minimum depth
of 60 cm. below ground level, or a minimum of 30cm. below formation level whichever is lower, and the
hollows filled up with earth, leveled and rammed. This work is deemed to be included in the earth work
items and no separate payment will be admissible for the work.

The trees of girth above 30 cm. measured at a height of one meter above ground, shall only be cut after
permission of the Engineer-in-charge is obtained in writing. The roots shall also be removed as described
in the preceding sub-para. Payment for cutting and removing roots of such trees shall be made separately.
Any material obtained from the site will be the property of the Department and the useful materials as
decided by the Engineer-in-charge will be conveyed and properly stacked as directed within the lead
specified.

1.3 SETTING OUT AND MAKING PROFILES

Masonry or concrete pillars will be erected at suitable points in the area to serve as bench marks for the
execution of the work. These bench marks shall be connected with G. T. S. or any other permanent bench
mark approved by the Engineer-in-charge. Necessary profiles with pegs, bamboos and strings or Burjis
shall be made to show the correct formation levels before the work is started. The contractor shall
supply labour and materials for setting out and making profiles and Burjis for the work at his own cost and
the same shall be maintained during the excavation work. The Department will show grid co-ordinates or
other reference points. It shall be the responsibility of the contractor to set out centre lines correctly
with reference to the drawings and install substantial reference marks. Checking of such alignment by
the Department will not absolve the contractor from his responsibility to execute the work strictly in
accordance with the drawings.

1.4 EXCAVATION

The contractor shall notify the Engineer-in-charge before starting excavation and before the ground is
disturbed, to enable him to take existing levels for the purpose of measurements. The ground levels shall
be taken at 5 to 15 metres intervals in uniformly sloping ground and at closer distance where local
mounts, pits or undulations are met with, as directed by the Engineer-in-charge. The ground levels shall
be recorded in field books and plotted on plans, which shall be signed by the Contractor and the
Engineer-in-charge, before the earth work is actually started. The labour required for taking levels, shall be
supplied by the Contractor at his own cost. The Contractor shall perform excavation in all types of soils,
murrum, soft and hard rock, boulders etc. in foundation, over areas and in trenches to widths, lines,
levels, grades and curves as shown in the drawing or lesser widths, lines and levels as directed by the
Engineer-in-charge and as per items in the schedule of quantities.
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1.4.1 The item in the schedule of quantities shall specify the excavation in trenches or over areas. For this
purpose, the excavation for any depth in trenches for foundation not exceeding 1.5 m. in width or 10
sqm. on plan shall be described as Excavation in foundation trenches.

1.4.2 Excavation exceeding 1.5m in width as well as 10 SqM on plan (excluding trenches for pipes, cables
etc.) and exceeding 30 cm in depth shall be described as Excavation over areas.

1.4.3 Excavation exceeding 1.5m in width as well as 10 SqM on plan but not exceeding 30 cm. in depth
shall be described as Surface Excavation.

1.5 CLASSIFICATION OF EARTH WORK

The earth work shall be classified under the following main categories and measured separately for each
category.

a) All types of soils, murrum, boulders.

b) Soft rock.

c) Hard rock.

1.5.1. All types of Soils, Murrum, Boulders : Generally any strata, such as sand, gravel, loam, clay,
mud, black cotton moorum, shingle, river or nallah bed boulders, siding of roads, paths etc. and hard core,
macadam surface of any description (water bound, grouted tarmac etc.), lime concrete, mud
(disintegrated) concrete and their mixtures which for excavation yields to application of picks, showels,
jumper, scarifier, ripper and other manual digging implements.

1.5.2 Soft Rock : Generally any rock which can be excavated by splitting with crow bars or picks and
does not require blasting, wedging or similar means for excavation such as lime stone, sand stone, hard
laterite, hard conglomerate and un-reinforced cement concrete below ground level.

If required light blasting may be resorted to for loosening the materials but this will not in any way entitle
the material to be classified as ‘Hard rock’.

1.5.3 Hard Rock : Generally any rock or boulder for the excavation of which blasting is required such as
quartzite, granite, basalt, reinforced cement concrete (reinforcement to be cut through but not separated
from concrete) below ground level and the like.

Hard rock (blasting prohibited): Hard rock requiring blasting as described above but where the blasting is
prohibited for any reason and excavation has to be carried out by chiseling, wedging, use of rock hammers
and cutters or any other agreed method.

1.5.3.1 Excavation in Hard Rock by Blasting : Where blasting is permitted the excavation in rock shall
be done by means of blasting. No heavy blasting will be permitted and only controlled/muffled blasting will
be permitted at the discretion of the Engineer-in-Charge. The Contractor shall be governed by the relevant
statutory laws, rules and regulations on explosives, pertaining to the acquisition, transport, storage,
handling and use of explosive which shall be rigidly followed and shall obtain himself all necessary
materials and equipment for blasting. Blasting shall be executed through a licensed blaster with prior
permission from police authorities. Prior to blasting sufficient notice shall be given to concerned parties to
avoid danger to people, materials and nearby structures. All the damages caused by careless blasting if
any shall be made good by the contractor at his own expenses.

1.5.3.2 Excavation in Hard Rock by Chiseling and Wedging : Where blasting is not permitted and if

the Engineer-in-Charge so desires, the excavation shall be done by chiseling and wedging or any other
agreed method.
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NOTE : All the excavated hard rock obtained shall be stacked properly and neatly within the specified
lead by the contractor as directed by the Engineer-in-Charge.

1.6 EXCAVATION PARAMETERS

Excavation where directed by the Engineer-in-Charge shall be securely barricaded and provided with
proper caution signs, conspicuously displayed during the day and properly illuminated with red lights
and/or written using fluorescent reflective paint as directed by engineer in charge during the night to avoid
accident(s).

The Contractor shall take adequate protective measures to see that the excavation operations do not
damage the adjoining structures or dislocate the services. Water supply pipes, sluice valve chambers,
sewerage pipes, manholes, drainage pipes and chambers, communication cables, power supply cables
etc. met within the course of excavation shall be properly supported and adequately protected, so that
these services remain functional. However, if any service is damaged during excavation shall be restored
in reasonable time.

The excavation shall be done manually or by mechanical means as desired by Engineer-in-Charge
considering feasibility, urgency of work, availability of labour /mechanical equipments and other factors
involved. Contractor shall ensure every safety measures for the workers. Neither any deduction will be
made nor any extra payment will be made on this account.

‘Earth work by mechanical means’ involves careful planning keeping in view site conditions i.e. type of soil,
nature of excavation, distances through which excavated soil is to be transported and working space
available for employing these machines. The earth moving equipment should be accordingly selected.

The excavation under all classifications in areas in trenches or in pits shall be carried out systematically.
Cutting shall be done from top to bottom and no under-pining or undercutting will be allowed. The bottom
and sides of excavation shall be dressed to proper level, slopes, steps, camber etc. by removing high
spots, and ramming thoroughly as directed by the Engineer-in-charge.

All the excavation shall be carried out strictly to the dimensions given in the drawing. The width shall
generally be of the width of mud-mat concrete and depth as shown in drawing or as directed by the
Engineer-in-Charge, according to availability of the desired bearing capacity of soil below. Any excavation if
taken below the specified depths and levels, the contractor shall at his own cost fill up such overcut to the
specified level with cement concrete 1:4:8 in case of excavation in all types of soils and with cement
concrete 1:2:4 in case of excavation in soft and hard rock.

After the excavation is completed, the contractor shall notify the Engineer-in-Charge to that effect and no
further work shall be taken up until the Engineer-in-Charge has approved the depth and dimensions and
also the nature of foundation materials. Levels and measurements shall also be recorded prior to taking
up any further work.

1.7 SHORING

Unless separately provided for in the schedule of quantities, the quoted rate for excavation shall include
excavation of slopes to prevent falling in soil by providing and/or fixing, maintaining and removing of
shoring, bracing etc. The contractor would be responsible for the design of shoring for proper retaining of
sides of trenches, pits etc. with due consideration to the traffic, superimposed loads, etc. Shoring shall be
of sufficient strength to resist the pressure and ensure safety from slips and to prevent damage to work
and property and injury to persons. It shall be removed as directed after items for which it is required are
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completed. Should the slips occur, the slipped material shall be removed and slope dressed to a modified
stable slope. Removal of the slipped earth will not be measured for payment.

1.8 DEWATERING

Unless specifically provided for as a separate item in the schedule of quantities, rate shall also include
bailing or pumping out all water which may accumulate in the excavation during the progress of further
works such as mud mat concrete, R.C. footings, shuttering etc. either due to seepage, springs, rain or any
other cause and diverting surface flow by bunds or other means. Care shall be taken to ensure that the
water discharged sufficiently away from the foundations to keep it free from nuisance to other works in the
neighborhood.

1.9 EARTH WORK FOR MAJOR WORKS

Excavation shall be undertaken to the width of the Basement/Retaining wall footing including
necessary margins for construction operation as per drawing(s) or directed otherwise. Where the nature of
soil or the depth of the trench and season of the year, do not permit vertical sides, the contractor at his own
expense shall put up the necessary shoring, strutting and planking or cut slopes with or without steps, to a
safer angle or both with due regard to the safety of personnel and works and to the satisfaction of the
Engineer in Charge.

All the major excavation shall be carried out by mechanical excavator. No extra payment shall be
made for that.

The contractor shall make at his own cost all necessary arrangements for maintaining water level,
in the area where works are under execution low enough so as not to cause any harm to the work shall be
considered as inclusive of pumping out or bailing out water, if required, for which no extra payment shall be
made. This will include water coming from any source, such as rains, accumulated rain water, floods,
leakages from sewer and water mains, subsoil water table being high or due to any other cause
whatsoever. The contractor shall make necessary provision of pumping, dredging bailing out water coming
from all above sources and excavation and other works shall be kept free of water by providing suitable
system approved by the Engineer-in-charge. Sub-soil water table at work site is observed low in the month
of April/May(pre-monsoon month). The water level is likely to rise significantly during rainy season. In order
to avoid possibility of basement floor of main building being getting uplifted/damaged due to water
pressure, the contractor shall lower the ground water table below the proposed foundation level by boring
tube wells all around the proposed building using well point sinking method or any suitable method as
approved by Engineer-in-charge. Sub soil water table shall be maintained at least 50 cm. below the P.C.C.
level during laying of P.C.C. water proofing treatment, laying of basement raft and beams including filling of
earth/sand under the basement floor. The water table shall not be allowed to rise above base of raft level
until completion of outer retaining walls including water proofing of vertical surface of walls and back filling
along the walls upto ground level and until the structure attains such height to counter balance the uplift
pressure. However, the contractor should inspect the site and make his own assessment about sub-soil
water level likely to be encountered at the time of execution and quote his rates accordingly. Rate of all
items are inclusive of pumping out or bailing out water, if required. Nothing extra on this account
whatsoever shall be paid . The sequence of construction shall be got approved by the Engineer-in-charge.

The contractor shall take all necessary measures for the safety of traffic during construction and
provide, erect and maintain such barricades including signs, markings, flags, lights and flagman, as
necessary at either end of the excavation/embankment and at such intermediate points as directed by the
Engineer-in-charge for the proper identification of construction area. The contractor shall be responsible for
all damages and accidents caused due to negligence on his part.

Specification for Civil Works 2015 23



The contractor shall provide suitable barricading with suitably painted single row of G.I. Sheets about 3’- 0
wide (90 cms.) nailed or bolted with wooden poles spaced 2 to 3 metre apart and each pole 1.6 mto 2 m
long 8 cm. to 10 cm. dia. The poles will be embedded in mobile iron pedestal rings suitably framed for
giving stable support as per direction of the Engineer-in-charge. All management (including watch and
ward) of barricades shall be the full responsibility of the contractor. The barricades shall be removed only
after completion of the work or part of the work. The contractor’s rate shall include all above items of work
and nothing extra shall be paid to the contractor over and above his quoted rates.

1.10 DISPOSAL OF EXCAVATED MATERIALS

1.10.1 Antiquities : Any finds of archaeological interest such as relics of antiquity, coins, fossils or other
articles of value shall be delivered to the Engineer-in-Charge and shall be the property of the Government.

1.10.2 Useful materials : Any material obtained from the excavation which in the opinion of the Engineer-
in-Charge is useful, shall be stacked separately in regular stacks as directed by the Engineer-in-Charge
and shall be the property of the Government.

No material excavated from foundation trenches of whatever kind they may be are to be placed even
temporarily nearer than about 3 m. from the outer edge of excavation. Discretion of the Engineer-in-
Charge in such cases is final. All materials excavated will remain the property of the Department. Rate for
excavation includes sorting out of the useful materials and stacking them separately as directed within the
specific lead.

Materials suitable and useful for backfilling or other use shall be stacked in convenient place but not in
such a way as to obstruct free movement of materials, workers and vehicles or encroach on the area
required for constructional purposes. It shall be used to the extent required to completely backfill the
structure to original ground level or other elevation shown on the plan or as directed by the Engineer-in-
Charge. Materials not useful in anyway shall be disposed off, leveled and compacted as directed by the
Engineer-in-charge within a specified lead. The site shall be left clean of all debris and
leveled on completion.

1.11 BACKFILLING IN SIDES OF FOUNDATIONS, PLINTH, UNDER FLOOR ETC.

The back filling shall be done after the concrete or masonry has fully set and shall be done in such a way
as not to cause under-thrust on any part of the structure. Where suitable excavated material is to be used
for back filling, it shall be brought from the place where it was temporarily deposited and shall be used in
backfilling. The scope of work for back filling/filling in foundation, plinth, under floors etc. shall include
filling for all the buildings covered under the contract. Surplus earth available from one building, if required,
shall be used for backfilling/filling for other buildings also within the specified lead mentioned in the item.

All timber shoring and form work left in the trenches, pits, floors etc. shall be removed after their necessity
ceases and trash of any sort shall be cleared out from the excavation. All the space between foundation
masonry or concrete and the sides of excavation shall be backfilled to the original surface with
approved materials in layers not exceeding 200 mm. in thickness, watered and well consolidated by
means of rammers to atleast 90% of the consolidation obtainable at optimum moisture content (Proctor
density). Flooding with water for consolidation will not be allowed. Areas inaccessible to mechanical
equipment such as areas adjacent to walls and columns etc. shall be tamped by hand rammer or by
hand held power rammers to the required density. The backfill shall be uniform in character and free from
large lumps, stones, shingle or boulder not larger than 75 mm. in any direction, salt, clods, organic or other
foreign materials which might rot. The backfilling in plinth and under floors shall be done in similar way in
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layers not exceeding 200 mm. thick and shall be well consolidated by means of mechanical or hand
operated rammers as specified to achieve the required density.

Test to establish proper consolidation as required will be carried out by the Department at rates specified.
Two tests per 50 SgM. will be taken to ascertain the proper consolidation. The cost of tests carried out will
be borne by the contractors.

1.12 FILLING IN PLINTH AND UNDER FLOORS

After the available suitable excavated materials are exhausted as backfilling, the contractor shall notify the
Engineer-in-Charge, of the fact and levels taken jointly with Engineer-in-Charge. The earth, murrum,
sand, gravel etc. or such materials suitable for filling proposed to be filled under floors and so mentioned
in the item of schedule of quantities shall then be brought to site from approved locations and sources.

1.12.1 Earth Filling : The earth, soft murrum etc. so brought shall be filled up in layers of 20 cm depth,
each layer being well watered and consolidated by approved hand or mechanical tampers or other
suitable means to achieve the required density.

1.12.2 Gravel or Sand Filling : Gravel if required to be filled under floors, shall be single washed gravel
of approved quality and of size varying from 12 mm. to 20 mm. it shall be uniformly blinded with approved
type of soil and/or sand to obtain full compaction. Gravel shall be filled in specified thickness and shall be
well watered and rammed entirely to the satisfaction of the Engineer-in-Charge.

If sand is required to be filled under floors, it shall be clean, medium grained and free from impurities. The
filled in sand shall be kept flooded with water for 24 hrs. to ensure maximum consolidation. Any
temporary work required to maintain sand under flooded condition shall be done by the contractor at his
own cost. The surface shall then be well dressed and got approved from Engineer-in-Charge before any
other work is taken over the fill.

1.13 SURFACE DRESSING

Surface dressing shall include cutting and filling upto a depth of 15 ¢cm and clearing of shrubs, rank
vegetation, grass, brushwood, trees and saplings of girth upto 30 cm measured at a height of one metre
above the ground level and removal of rubbish and other excavated material upto a distance of 50metres
or as specified outside the periphery of the area under surface dressing. High portions of the ground shall
be cut down and hollows depression filled upto the required level with the excavated earth so as to give an
even, neat and tidy look.

1.13.1 Measurements: Length and breadth of the dressed ground shall be measured correct to the
nearest cm and the area worked out in square metres correct to two places of decimal.

1.13.2 Rates: The rates shall include cost of labour involved in all the operations described above.

1.14 LEAD &LIFT

1.14.1 Lead: The lead for disposal/deposition of excavated materials shall be as specified in the respective
item of work. For the purpose of measurements of lead, the area to be excavated or filled or area on which
excavated material is to be deposited/disposed off shall be divided in suitable blocks and for each of the

block, the distance between centre lines shall be taken as the lead which shall be measured by the
shortest straight line route on the plan and not the actual route adopted.
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1.14.2 Lift: Lift shall be measured from ground level. Excavation up to 1.5 m depth below ground level and
depositing excavated material on the ground shall be included in the item of earthwork for various kinds of
soil. Extra lift shall be measured in unit of 1.5 m or part thereof. Obvious lift shall only be measured; that is
lifts inherent in the lead due to ground slope shall not be measured except for lead upto 250 m. All
excavation shall be measured in successive stages of 1.5 m stating the commencing level. This shall not
apply to cases where no lift is involved as in hill side cutting.

1.15 MODE OF MEASUREMENTS

1.15.1 All excavation in areas having depth more than 30 cm. pits, trenches etc. shall be measured net.
The dimensions for the purpose of payment shall be reckoned on the horizontal area of the excavation
at the base for foundations of the walls, columns, footings, rafts or other foundations, multiplied by the
mean depth from the surface of ground determined by levels. Excavation for side slopes will not be paid
for. Excavation in areas having depths less than 30 cms. shall be measured as surface excavation on
square metre basis, mentioning the average depth of excavation.

Reasonable working space beyond concrete dimensions shall be allowed for waterproofing and shuttering
works in underground water tanks, sumps, septic tanks etc., where considered necessary in the opinion of
the Engineer-in-Charge. However the same shall be limited to the following

i) Waterproofing and shuttering Maximum upto 600mm from wall face or 300mm from the edge of
works upto 2M depth offset / raft, whichever is more.

i) Waterproofing and shuttering Maximum upto 900mm from wall face or 300mm from the edge of
works below 2M depth and upto 4M. | offset / raft, whichever is more.

iif) Waterproofing and shuttering Maximum upto 1200mm from wall face or 300mm from the edge of
works beyond 4M depth offset / raft, whichever is more.

1.15.2 Wherever direct measurements of rock excavation are not possible, volume of rock be calculated
on the basis of length, breadth and depth of stacks made at site as mentioned in Para 1.5.3 . The net
volume shall be worked out by reducing it by 50%, taking the voids into consideration as 50%. Similarly to
arrive at net quantity to be paid in the case of soil, reduction @ 20% of corresponding stack/truck
measurements shall be made.

1.15.3 The rate for excavation shall include carting and disposing and leveling the excavated materials
within the specified lead. The rate shall also be inclusive of cost of all tools, plants, explosives, shoring,
dewatering at various stages, labour, materials etc. to complete all the operations specified.

1.15.4 The backfilling and consolidation in sides of foundation and in plinth with excavated material will
not be paid for separately. The rate quoted for excavation shall be deemed to have been included the cost
of stacking of excavated materials, conveying within the specified lead, picking of selected stacked
materials, conveying it to the place of final backfill, compaction to the required proctor density etc.

1.15.5 Payment for filling and consolidation inside the trenches, sides of foundations, plinth etc. with
selected materials brought by the contractor other than the excavated material, shall be paid for separately
as per the rates in schedule of quantities which includes cost of such materials/excavation, royalty, its
conveyance within the specified lead, watering, consolidating, dressing etc. Actual quantity of consolidated
filling shall be measured and paid in cubic metres upto two places of decimal.

1.15.6 The rate quoted in cum. for items of excavation is deemed to include the necessary additional

quantity of excavation involved beyond the plan dimensions of the work which may be necessary to be
carried out for carrying out the work in an engineering manner, decided upon by the contractor. Therefore
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no extra payment will be made for any excavation done other than the required quantity as per the plan
dimension indicated in the drawings.

1.15.7 Measurements for excavation over areas shall be determined by levels or by “Dead mean” or both
at the discretion of the Engineer-in-Charge. If however the Engineer-in-Charge decides on measurement
by levels, levels of site shall be jointly taken and recorded by the Engineer-in-Charge or his representatives
and the contractor, before commencement of the work and after completion of the work and the quantity of
work done shall be computed based on these levels. The volume of earth work shall be computed based
on “Simpsons formula” or any other approved method at the discretion of the Engineer-in-Charge.

kkkkkk

2. ANTITERMITE TREATMENT

2.1 GENERAL

Pre-constructional anti-termite treatment is a process in which soil treatment is applied to a building in early
stages of its construction. The purpose of antitermite treatment is to provide the building with a chemical
barrier against the sub-terranean termites.

Antitermite treatment being a specialized job, calls for thorough knowledge of the chemicals, soils, termite
to be dealt with and the environmental conditions, in order to give effective treatment and lasting
protection to the property undergoing treatment. It is, therefore, imperative that the works of antitermite
treatment should be got executed through specialized agencies only. The specialized agency should be a
member of the Indian Pest Control Association and shall have sufficient experience of carrying out similar
works of magnitude envisaged in this tender.

The pre-constructional soil treatment is required to be applied during the construction stages of the sub-
structure upto plinth level. The contractor has to be watchful of the various stages of sub-structure works
and arrange to carry out the soil treatment in time after proper co-ordination with Department and other
contractors if any, working at site.

2.2 SCOPE

The scope of pre-constructional anti-termite treatment covers the soil treatment with approved chemicals in
water emulsion in foundation trenches for columns, plinth beams, pile caps, brick walls, service
trenches, lift pits, steps, ramps etc. in top surfaces of plinth filling, at junction of walls and floor, in
expansion joints etc. in stages as detailed in this specifications and drawings. Unless otherwise
stipulated, the antitermite treatment will be carried out as per 1.5.6313 (part 2) - 2001 and/or as per
direction of the Engineer-in-Charge.

The work shall be executed through approved specialized agencies who is a member of Indian Pest
Control Association, approved by Central Insecticides Board.

2.3 SITE PREPARATION

In order to ensure uniform distribution of the chemical emulsion and to assist penetration, the following site
preparation shall be carried out:

a) Remove all trees, stumps, logs or roots from the building site.
b) Remove all concrete form work if left anywhere, leveling pegs, timber off-cuts and other
builders debris from the area to be treated.
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c) If the soil to be treated is sandy or porous, preliminary moistening will be required to fill
capillary spaces in soil in order to prevent the loss of emulsion through piping or excessive
percolations.

d) In the event of water logging of foundation, the water shall be pumped out before application of
chemical emulsion and it should be applied only when the soil is absorbent.

e) On clays and other heavy soils where penetration is likely to be slow and on sloping sites,
where run-off of the treating solution is likely to occur, the surface of the soil should be scarified to
a depth of 75 mm. atleast.

f) All sub-floor leveling and grading should be completed, all cutting, trenches and excavations
should be completed with backfilling in place, borrowed fill must be free from organic debris and
shall be well compacted. |If this is not done supplementary treatments should be made to
complete the barrier.

2.4 CHEMICAL TO BE USED

Chemicals approved by Central Insecticides Board conforming to relevant Indian Standards (IS 8944-
Chloripyrifos E.C./ IS 632-Lindane E.C.) in water emulsion or as specified in item may be used for soil
treatment in order to protect a building from termite attack. The chemical solutions or emulsions are
required to be dispersed uniformly in the soil and to the required strength so as to form an effective
chemical barrier which is lethal and repellent to termites.

2.4.1 Soil Treatment :Treatment shall be carried through a specialized Agency who is a member of the
Indian Pest Control Association (IPCA) and shall be engaged with prior approval of the Engineer-in-
Charge.

The contractor should produce voucher(s) for the chemical purchased and should get verified the sealed
container(s) of the specified chemical from the Engineer-in-Charge before preparing the emulsion for the
treatment.

2.5 MODE AND RATE OF APPLICATION

The chemical emulsion as stated above will be applied uniformly by sprayers at the prescribed rates as
detailed below in all the stages of the treatment as per IS 6313 (Part-2).

2.5.1 Treatment in Foundation Trenches : In case of normal wall load bearing structures, column pits,
wall trenches and basement, the treatment shall be @ 5 Itrs./SqM of surface area of the bottom and
sides to a height of atleast 300 mm. After the foundation work, the sides shall be treated @ 7.5
ltrs./SqM of vertical surface of substructure on each side. After the earth filling is done, treatment
shall be done by rodding the earth at 150 mm. centers close to wall surface and spraying the
chemical with the above dose i.e. 7.5 Itrs./SqM

In case of framed structure, the treatment shall start at a depth of 500 mm. below ground level. From this
depth the backfill around the columns, beams and R.C.C. basement walls shall be treated @ 7.5
ltrs./SqQM of the vertical surface and @ 5 ltrs./Sqm for the horizontal surface at the bottom in the
trenches/pits.

2.5.2 Treatment on Top Surfaces of Plinth Filling : The top surface of the filled earth within plinth walls
shall be treated with chemical emulsion at the rate of 5 litres/SqM of the surface area before sub-base to
floor is laid. If filled earth has been well rammed and the surface does not allow the emulsion to seep
through, holes upto 50 to 75mm. deep at 150 mm. centers both ways shall be made with crow bars on
the surface to facilitate saturation of the soil with the emulsion.

2.5.3 Treatment at Junction of Walls and Floors : Special care shall be taken to establish continuity of
the vertical chemical barrier on the inner wall surfaces from the finished ground level (or from level where
the treatment had stopped) upto the level of the filled earth surface. To achieved this a small channel 30 x
30 mm. shall be made at all the junctions of wall/column with floor (before laying sub-grade) and rod
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holes made in the channel upto the finished ground level at 150 mm apart and the iron rod moved
backward and forward to break the earth and chemical emulsion poured along the channel @ 7.5
litres ( or at recommended quantity) per SqM of the vertical wall/column surfaces so as to soak the
soil right upto the bottom. The soil shall be tamped back into place after this operation.

2.5.4 Treatment of soil along external perimeter of the Building: After the building is complete, the
earth along the external perimeter of the building should be rodded at intervals of 150mm and to a depth of
300mm.In the event of filling more than 300mm, the external perimeter treatment shall extend to the full
depth of filling upto the ground level so as to ensure continuity of the chemical barrier. The rods should be
moved backward and forward parallel to the wall to break up the earth and chemical emulsion poured
along the wall at the rate of 7.51/m2 of vertical surface. After the treatment, the earth should be tamped
back into place.

2.5.5 Treatment of Soil under Apron Along external perimeter of Building: Top surface of the
consolidated earth over which the apron is to be laid shall be treated with chemical emulsion at the rate of
5 lit/m2 of the surface before the apron is laid. If the consolidated earth does not allow emulsion to seep
through, holes upto 50 to 75mm deep at 150mm centres both ways may be made with 12mm dia rod on
the surface to facilitate saturation of soil with the chemical emulsion.

2.5.6 Treatment for Expansion Joints : The soil beneath the expansion joints shall receive special
attention when the treatment under 2.5.2 above is in progress. This treatment shall be supplemented by
treating through the expansion joint after sub-grade has been laid at the rate of 2 litres per linear metre
length of expansion joint.

2.6 PRECAUTIONS DURING TREATMENT

a) Utmost care shall be taken to see that the chemical barrier is complete and continuous. Each part of the
area shall receive the prescribed dosage of chemical emulsion.

b) The treatment should not be carried out when it is raining or when the soil is wet with rain or sub-soil
water.

¢) Once formed, the treated soil barrier shall not be disturbed. If by chance, treated soil barriers are
disturbed, immediate steps shall be taken to restore the continuity and completeness of the barrier system.

2.7 PRECAUTIONS FOR HEALTH HAZARDS AND SAFETY MEASURES

All the chemicals mentioned above are poisonous and hazardous to health. These chemicals can have an
adverse effect upon health when absorbed through the skin, inhaled as vapour or spray mist or swallowed.
Persons handling or using these chemicals should be warned of these dangers and advised that
absorption through the skin is the most likely source of accidental poisoning. They should be cautioned
to observe carefully the safety precautions given below particularly when handling these chemicals in the
form of concentrates

These chemicals are usually brought to the site in the form of emulsifiable concentrates. The containers
should be clearly labeled and should be stored carefully so that children and pets cannot get at them. They
should be kept securely closed.

Particular care should be taken to prevent skin contact with concentrates. Prolonged exposure to dilute
emulsions should also be avoided. Workers should wear clean clothing and should wash thoroughly with
soap and water specially before eating and smoking. In the event of severe contamination, clothing should
be removed at once and the skin washed with soap and water. If chemicals splash into the eyes they shall
be flushed with plenty of soap and water and immediate medical attention should be sought.

The concentrates are oil solutions and present a fire hazard owing to the use of petroleum solvents.
Flames should not be allowed during mixing.

Care should be taken in the application of chemicals/soil-toxicants to see that they are not allowed to
contaminate wells or springs which serve as source of drinking water.
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2.8 GUARANTEE

The contractor has to furnish the guarantee for 10 (ten) years from the date of completion of work, stating
that in case of reappearance of termites within the building area due to defective materials or workmanship
or due to any other reasons, the contractor will carry out the necessary post constructional treatment to
keep the entire area free from termite, once again, without any extra cost to the Department during the
guarantee period.

2.9 MODE OF MEASUREMENT

The payment will be made on the basis of plinth area measurements at ground floor only for all the stages
of treatment in SqM correct to two places of decimals. Rate includes the cost of materials, labour and all
tools, plants, sprayers required for complete operation as described above..

2.10 POST CONSTRUCTION ANTI-TERMITE TREATMENT

Once the termites have an ingress into the building, they keep on multiplying and destroy the wooden and
cellulosic materials, and as such it becomes essential to take measures for protection against termites.
Chemical treatment for the eradication and control of sub-terranean termites in existing building shall be
done as per IS 6313 (Part 3) only through the approved specialized agencies using the approved chemical
as directed by Engineer-in-Charge.

2.11 TREATMENT

Anti termite measures described below are necessary for the eradication and control of termites in existing
building. To facilitate proper penetrations of chemical in to the surface to be treated, hand operated
pressure pump shall be used. To have proper check for uniform penetration of chemical, graduated
containers shall be used. Proper check should be kept so that the specified quantity of chemical is used for
the required area during the operation. Chemical treatment for the eradication and control of sub-terranean
termites in existing building shall be carried out as per IS 6313 (Part IIl).All other precautions during
treatment and safety measures shall generally be as described above under pre-constructional treatment.

2.11.1 Treatment along outside of foundations: The soil in contact with the external wall of the building
shall be treated with chemical emulsion at the rate of 7.5 litres per square metre of vertical surface of the
sub-structure to a depth of 300 mm. To facilitate this treatment, a shallow channel shall be excavated along
and close to the wall face. The chemical emulsion shall be directed towards the wall at 1.75 litres per
running metre of the channel. Rodding with 12 mm diameter mild steel rods at 150 mm apart shall be done
in the channel. If necessary, for uniform dispersal of the chemical to 300 mm depth from the ground level.
The balance chemical of 0.5 litre per running metre shall then be used to treat the backfill earth as it is
returned to the channel directing the spray towards the wall surface.

If there is a concrete or masonry apron around the building, approximately 12 mm diameter holes shall be
drilled as close as possible to the plinth wall about 300 mm apart, deep enough to reach the soil below and
the chemical emulsion pumped into these holes to soak the soil below at the rate of 2.25 litres per linear
metre.

2.11.2 Treatment of Soil under Floors: The points where the termites are likely to seek entry through the
floor are the cracks at the following locations.

(a) At the junction of the floor and walls as result of shrinkage of the concrete

(b) On the floor surface owing to construction defects

(c) At construction joints in a concrete floor, cracks in sections
(d) Expansion joints in the floor

Chemical treatment shall be provided in the plinth area of ground floor of the structure, wherever such

cracks are noticed by drilling 12 mm holes at the junction of floor and walls along the cracks on the floor
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and along the construction and expansion joints at the interval of 300 mm to reach the soil below. Chemical
emulsion shall be squirted into these holes using a hand operated pressure pump to soak the soil below
until refusal or upto a maximum of one litre per hole. The holes shall then be sealed properly with cement
mortar 1:2 (1 cement: 2 coarse sand) finished to match the existing floors. The cement mortar applied shall
be cured for at least 10 days as per instruction of Engineer-in-charge.

2.11.3 Treatment of Voids in Masonry: The movement of termites through the masonry wall may be
arrested by drilling holes in masonry wall at plinth level and squirting chemical emulsions into the holes to
soak the masonry. The holes shall be drilled at an angle of 45 degree from both sides of the plinth wall at
300 mm intervals and emulsion squirted through these holes to soak the masonry using a hand operated
pump. This treatment shall also be extended to internal walls having foundations in the soil. Holes shall
also be drilled at wall corners and where door and window frames are embedded in the masonry or floor at
ground. Emulsion shall be squirted through the holes till refusal or to a maximum of one litre per hole. Care
shall be taken to seal the holes after the treatment.

2.11.4 Treatment at Points of Contact of Wood Work: The wood work which has already been damaged
beyond repairs by termites shall be replaced. The new timber shall be dipped or liberally brushed at least
twice with chemical in oil or kerosene. All existing wood work in the building which is in contact with the
floor or walls and which is infested by termites, shall be treated by spraying at the points of contacts with
the adjoining masonry with the chemical emulsion by drilling 6 mm holes at a downward angle of about 45
degree at junction of wood work and masonry and squirting chemical emulsion into these holes till refusal
or to a maximum of half a litre per hole. The treated holes shall then be sealed.

Infested wood work in chaukhats, shelves, joints, purlins etc., in contact with the floor or the walls shall be
provided with protective treatment by drilling holes of about 3 mm diameter with a downward slant to the
core of the wood work on the inconspicuous surface of the frame. These holes should be at least 150 mm
centre to centre and should cover in entire frame work. Chemicals shall be liberally infused in these holes.
If the wood is not protected by paint or varnish two coats of the chemicals shall be given on all the surfaces
and crevices adjoining the masonry.

2.12 GUARANTEE

The contractor has to furnish the guarantee for 10 (ten) years from the date of completion of work, stating
that in case of reappearance of termites within the building area due to defective materials or workmanship
or due to any other reasons, the contractor will carry out the necessary post constructional treatment to
keep the entire area free from termite, once again, without any extra cost to the Department during the
guarantee period.

2.13 RATES

The rate shall include the cost of material, labour and all other inputs involved in all the operations
described above including drilling, refilling and making good the holes, etc.

2.14 MODE OF MEASUREMENTS

Measurements shall be done separately for treatment of foundations, soils under floors, voids in masonry
and wood work as detailed below
(i) Treatment along outside of foundations : The measurements shall be made in running metres
taking length along the plinth of the building.
(i) Treatment of soil under floors : The measurements shall be made in square metres, inside clear
dimensions of rooms, verandah etc. shall be taken.
(iii) Treatment of voids in masonry : The measurements shall be made in running metres along the
treated walls of the building.
(iv) Treatment of wood work : The measurements shall be made in running metres for chowkhats,
joints, purlin, beams etc.
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3. HARD CORE / SOLING UNDER FLOORS / FOUNDATIONS

3.1 SCOPE OF WORK

The work covered under this specification includes all type of soling work either by bricks or by rubble
stones laid under floors/foundations, hand packed, complete as per under mentioned specification and
applicable drawings.

3.2 RUBBLE STONE SOLING

The rubble stone shall be of best variety of black trap/granite/basalt or other approved variety of stone
available locally. The stone shall be hard, durable, free from defects and of required size and shall be
approved by the Engineer-in-Charge before incorporation in the work.

3.2.1 Preparation of Surface : The bed on which rubble soling is to be laid shall be cleared of all loose
materials, levelled, watered and compacted and got approved by the Engineer-in-Charge before laying
rubble soling. Cable or pipe trenches if shown in the drawing and as required by the Engineer-in-Charge
shall be got done before the soling is started.

3.2.2 Workmanship : Over the prepared surface, the stone shall be set as closely as possible and well
packed and firmly set. The stones shall be of full height and shall be laid so as to have their bases of the
largest area resting on the sub-grade. Soling shall be laid in one layer of 230 mm. or 150 mm. or other
specified thickness and no stones shall be less than 230 mm. or 150 mm. depth or specified thickness of
soling with a tolerance of 25mm.

After packing the stones properly in position, the interstices between them shall be carefully filled with
quarry spoils or stone chips of larger size possible, to obtain a hard, compact surface. Spreading of loose
spoils or stone chips is prohibited.

The entire surface shall be examined for any protrusions and the same shall be knocked off by a hammer
and all interstices shall be filled with approved murrum/ stone dust as specified. Excess murrum/ stone
dust if any over the surfaces shall be removed. Unless otherwise specified, the murrum/ stone dust shall
be supplied by the contractor at his own cost from the selected areas. The surfaces shall then be
watered and consolidated with mechanical or sufficiently heavy wooden tampers and log-rammers as
approved by the Engineer-in-Charge to give the required slope or level and dense sub-base. After
compaction, the surface shall present clean look. Adequate care shall be taken by the contractor while
laying and compacting the rubble soling to see that concrete surfaces in contact with soling are not
damaged.

3.3 MODE OF MEASUREMENT

The quoted rate shall be per square metre of the soling of specified thickness. The linear dimensions shall
be measured upto two places of decimals of a metre and are worked out correct to the two places of
decimals of a square metre. Plan areas of soling work actually done limiting to the dimensions as per
drawings shall be measured for payment. The rate shall include all the materials, labour, transport etc. and
no extra payment shall be made for work done at different levels. The rate shall also include the cost of
preparation of surface, all materials and labour, watering, consolidation etc. all complete.
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4. PLAIN / REINFORCED CONCRETE AND ALLIED WORKS
4.1 SCOPE

Scope of the specification deals with the structural and general use of plain and reinforced cement
concrete.. The specifications cover the qualitative and quantitative requirements in respect of selection of
ingredients, proportioning, manufacture of concrete, transport, placing, consolidation, curing, finishing,
acceptance criteria etc.,.

4.2. BATCHING

The manufacture and placing of concrete shall be done by weigh batching. However, Volume batching
may be allowed only where weigh-batching is not practicable and provided accurate used in concrete have
earlier been established. Allowance for bulking shall be made in accordance with IS 2386 (Part 3). The
mass volume relationship should be checked as frequently as necessary, the frequency for the given job
being determined by Engineer-in-Charge to ensure that the specified grading is maintained.

4.3 CEMENT CONCRETE (PLAIN AND REINFORCED)

The quality of materials and method and control of manufacture and transportation of all concrete work in
respect of mix, whether reinforced or otherwise, shall conform to the applicable portions of these
specifications.

4.3.1 Mandatory tests: The Engineer-in-Charge shall have the right to inspect the sources of materials,
the layout and operation of procurement and storage of materials, the concrete batching and mixing
equipments and the quality control system. The contractor shall arrange such an inspection and the
Engineer-in-Charge approval shall be obtained prior to starting the concrete work. Mandatory test and their
frequency of testing for RCC and their constituent materials shall be carried out as per provisions
mentioned in Chapter-Ill.

4.3.2 Materials for Concrete : The constituent materials used in the manufacture of concrete shall be as
per 1S456-2000.

4.3.2.1. Cement: Unless otherwise specified or called for in the contract specifications, cement shall be
any of the following and the type selected should be appropriate for the intended use and as per the
contract conditions , specifications and drawings.

a) 33 Grade Ordinary Portland cement conforming to IS 269

b) 43 Grade ordinary Portland cement conforming to IS 8112

C) 53 Grade ordinary Portland Cement conforming to IS 12269

d) Portland slag cement conforming to IS 455.

e) Porland pozzolana cement (fly ash based ) conforming to IS 1489 (Part I)

f) Portland pozzolana cement (calcined clay based conforming to IS 1489 (Part 2)
9) Sulphate resisting Portland cement conforming to IS 12330.

In case the job requires specific use of any of the following cements the same shall be used with the prior
approval of the EIC and necessary precautions with regard to their setting and hardening time, time
required for de-shuttering, curing etc., shall be taken after carefully complying with specific literature with
regard to those types.

1.High Alumina cement - conforming to IS 6452

2.Low heat cement - conforming to IS 12600

3.Super sulphate cement - conforming to IS 6909

4 Rapid Hardening cement - conforming to IS 8041

5. Blended Cement for finishing work as below

Other combinations of Portland Cement with mineral admixtures of quality conforming to relevant Indian
Standards laid down may also be used in the manufacture of concrete provided that there are satisfactory
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data on their suitability, such as performance test on concrete containing them and only in such case
where in specifically called for in the contract.

4.3.2.2 Mineral Admixtures

Pozzolana: Pozzolanic materials conforming to relevant Indian Standards may be used with the
permission of Engineer-in-charge, provided uniform blending with cement is ensured.

Fly ash (pulverized fuel ash): Fly ash conforming to Grade 1 of IS 3812 may be used as part
replacement of ordinary Portland cement provided uniform blending with cement is ensured.

Silica fume: Silica fume conforming to a standard approved by the deciding authority can be used as part
replacement of cement provided uniform blending with the cement is ensured.

Note: The silica fume (very fine non —crystalline silicon dioxide)is a by-product of the manufacture of
silicon, ferrosilicon or the like, from quartz and carbon in electric arc furnace. It is usually used in proportion
of 5 to 10 percent of the cement content of a mix.

Rice husk ash: Rice husk ash giving required performance and uniformity characteristics may be used
with the approval of the deciding authority.

Note: Rice husk ash is produced by burning rice husk and contain large proportion of silica. To achieve
amorphous state, rice husk may be burnt at controlled temperature. It is necessary to evaluate the product
from a particular source for performance and uniformity since it can range from being as deleterious as silt
when incorporated in concrete. Water demand and drying shrinkage should be studied before using rice
husk.

Metakaoline: Metakaoline having fineness between 700 to 900m?/kg may be used as pozzolanic material
in concrete.

Note: Metakaoline is obtained by calcination of pure or refined kaolintic clay at a temperature between 650
0C and 850°C, followed by grinding to achieve a fineness of 700 to 900 m2/kg. The resulting material has
high pozzolanicity.

Ground Granulated Blast Furnace Slag: Ground granulated blast Furnace slag obtained by grinding
granulated blast furnace slag conforming to IS 12089 may be used as part replacement of ordinary
Portland cement provided uniform blending with cement is assured.

A certified report attesting to the conformity of the cement to |.S. specifications by the cement
manufacturers chemist shall be furnished to the Engineer-in-Charge, if demanded. The Contractor, shall
make his own arrangements for the storage of adequate quantity of cement at no extra cost at the site of
work as per instructions and approval of the Engineer-in-Charge.

Note: Specification for Storage: Stacking and storage of cement and other construction material(s) shall
be as per IS 4082-1996. Cement in bags shall be stored and stacked in a shed, which is dry, leak-proof
and moisture proof as far as possible. Storage under tarpaulins will not be permitted. Flooring of the shed
shall consists of the two layers of dry bricks laid on well consolidated earth to avoid contact of cement
bags with the floor. Stacking shall be done about 150 to 200 mm clear above the floor using wooden
planks. Cement bags shall be stacked at least 450 mm clear off the walls and in rows of two bags leaving
in a space of at least 600 mm between two consecutive rows. In each row the cement bags shall be kept
closed together so as to reduce air circulation. Stacking shall not be more than ten bags high to avoid
lumping under pressure. In stacks more than eight bags high, the cement bags shall be arranged in header
and stretcher fashion i.e alternately lengthwise and crosswise so as to tie the stacks together and minimize
the danger of toppling over.

Specification for Civil Works 2015 34



Damaged or reclaimed or partly set cement will not be permitted to be used and shall be removed from the
site. The storage arrangements shall be such that there is no dead storage consignments in cement shall
be stored as received and shall be consumed in the order of their delivery.

Cement held in store for a period of ninety (90) days or longer shall be retested before use in work. Should
at any time the Engineer-in-Charge have reasons to consider that any cement is defective, then
irrespective of its origin and/or manufacturers test certificate, such cement shall be tested immediately at a
National Test Laboratory/Departmental Laboratory or such approved laboratory, and until the results of
such tests are found satisfactory, it shall not be used in any work.

4.3.2.3 Aggregates

a) “Aggregate” in general designates both fine and coarse inert materials used in the manufacture of
concrete.

b) “Fine Aggregate” is aggregate most of which passes through 4.75 mm |.S. sieve

c) “Coarse Aggregate” is aggregate most of which is retained on 4.75 mm |.S. sieve. Aggregate shall
comply with requirement of IS 383. As far as possible preference shall be given to machine broken and
graded aggregate.

All fine and coarse aggregates proposed for use in the work shall be subject to the Engineer-in-
Charge’s approval and after specific materials have been accepted, the source of supply of such
materials shall not be changed without prior approval of the Engineer-in-Charge.

Aggregate shall, except as noted above, consists of natural sand, crushed stone and gravel from a source
known to produce satisfactory aggregate for concrete and shall be chemically inert, strong, hard, durable
against weathering, of limited porosity and free from deleterious materials that may cause corrosion
to the reinforcement or may impair the strength and/or durability of concrete. The grading of aggregates
shall be suchas to produce a dense concrete of specified strength and consistency that will work
readily into position without segregation and shall be based on the “mix design” and preliminary
test on concrete specified herein-after.

Sampling and testing : Sampling of the aggregates for mix design and determination of suitability shall
be taken under the supervision of the Engineer-in-Charge and delivered to the laboratory, well in
advance of the schedule for placing of concrete. Records of tests which have been made on proposed
aggregates and on concrete made from this source of aggregates shall be furnished to the
Engineer-in-Charge in advance of the work for use, in determining suitability of the proposed aggregate.

Storage of aggregates : All coarse and fine aggregates shall be stacked separately in stock piles in the
material yard near the work site in bins properly constructed to avoid inter mixing of different aggregates.
Contamination with foreign materials and earth during storage and while heaping the materials shall be
avoided. The aggregate must be of specified quality not only at the time of receiving at site but also at the
time of loading into mixer. Rakers shall be used for lifting the coarse aggregate from bins or stock piles.
Coarse aggregate shall be piled in layers not exceeding 1.00 metres in height to prevent conning or
segregation. Each layer shall cover the entire area of the stock pile before succeeding layers are started.
Aggregates that have become segregated shall be rejected. Rejected material after re-mixing may be
accepted, if subsequent tests demonstrate conformity with required gradation.

Specific Gravity : Aggregates having a specific gravity below 2.6 (saturated surface dry basis) shall not
be used without special permission of the Engineer-in-Charge.

Fine Aggregate: Fine aggregate except as noted above, and for other than light weight concrete shall
consist of natural or crushed sand conforming to 1.S. 383. The sand shall be clean, sharp, hard, strong
and durable and shall be free from dust, vegetable substances, adherent coating, clay, loam, alkali, organic
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matter, mica, salt or other deleterious substances which can be injurious to the setting
qualities/strength/durability of concrete.

Machine Made/Manufactured Sand : Machine made sand will be acceptable, provided the constituent
rock composition is sound, hard, dense, non-organic, uncoated and durable against weathering. Machine
made sand shall be accepted provided grading & finer particle limits conform to IS 383.

Screening and Washing : Sand shall be prepared for use by such screening or washing or both, as
necessary, to remove all objectionable foreign matter while separating the sand grains to the required size
fractions. Sand with silt content more than 3 percent will not be permitted to be used unless the same is
washed and silt content is brought within 3% by weight.

Foreign Material Limitations : The percentages of deleterious substances in sand, delivered to the
mixer shall not exceed the following:

Table 4.1 - Percentage of Foreign Material Limitation

Percent by weight
SI.No Substances Uncrushed Crushed

(i) Material finer than 75 micron |.S. Sieve 3.00 15.00
(i) | Shale 1.00 -
(i) | Coal and lignite 1.00 1.00
(iv) | Clay lumps 1.00 1.00
(v) | Total of all above substances including 5.00 2.00

items (i) to (iv) for uncrushed sand and

items (iii) and (iv) for crushed sand.

Gradation: Unless otherwise directed or approved, the grading of sand shall be within the limits indicated
hereunder

Table 4.2 - Standard Grading of Sand
I.S. Sieve Percentage passing for
Designation

Grading | Grading | Grading | Grading
Zone -l | Zone -ll | Zone -lll | Zone -IV

9.5mm 100 100 100 100

4.75mm 90-100 | 90-100 | 90-100 | 95-100

2.36mm 60-95 | 75-100 | 85-100 | 95-100

1.18 mm 30-70 55-90 | 75-100 | 90-100
600 micron | 15-34 35-59 60-79 | 80-100
300 micron 5-20 8-30 8-30 20-65
150 micron 0-10 0-10 0-10 0-15
Where the grading falls outside the limits of any particular grading zone of sieves, other than 600 micron
(1.S.) sieve by not more than 5%, it shall be regarded as falling within that grading zone. This tolerance
shall not be applied to percentage passing the 600 micron (1.S.) sieve or to percentage passing any other
sieve size on the coarser limit of grading zone | or the finer limit of grading zone IV. Fine aggregates
conforming to Grading Zone IV shall not be used unless mix designs and preliminary tests have shown its
suitability for producing concrete of specified strength and workability.

Fineness Modulus : The sand shall have a fineness modulus of not less than 2.2 or more than 3.2. The
fineness modulus is determined by adding the cumulative percentages retained on the following I.S. sieve
sizes (4.75 mm, 2.36 mm, 1.18 mm, 600 micron, 300 micron and 150 micron) and dividing the sum by 100.
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Coarse Aggregate : Coarse aggregate for concrete, except as noted above and for other than light
weight concrete shall conform to 1.S. 383. This shall consist of natural or crushed stone and gravel, and
shall be clean and free from elongated, flaky or laminated pieces, adhering coatings, clay lumps, coal
residue, clinkers, sag, alkali, mica, organic matter or other deleterious matter.

The coarse aggregate and fine aggregate shall be tested from time to time as required by the Engineer-in-
Charge to ascertain its suitability for use in construction and the charges for testing aggregate shall be
born by the contractor as specified herein after.

Screening and Washing : Crushed rock shall be screened and/or washed for the removal of dirt or
dust coating, if so demanded by Engineer-in-Charge.

Grading : Coarse aggregates shall be either in single or graded, in both the cases. The grading shall
be within the following limits:

Table 4.3 - Standard Grading Limits of Course Aggregate

LS. Sieve Percentage passing for single sized aggregates of nominal size Percentage passing for graded
aggregates of nominal size
Designation | 63mm | 40mm | 20 mm 16mm 12 .5mm 10 mm 40 mm 20mm | 16 mm 12.5
mm
75 mm 100 - - - - - - -
53 mm 85-100 100 - - - - 100 -
37.5 mm 0-30 | 85-100 100 - - - 95-100 100 - -
19 mm 0-5 0-20 | 85-100 100 - - 30-70 95-100 100 100
13.2 mm - - - 85-100 100 - - - 90-100 -
11.2 mm - - - - 85-100 100 - - - 90-100
9.5 mm - 0-5 0-20 0-30 0-45 85-100 10-35 25-55 30-70 | 40-85
4.75 mm - 0-5 0-5 0-10 0-20 0-20 0-5 0-10 0-10 0-10
2.36 mm - - - - 0-5 0-5 - - - -

The pieces shall be angular in shape and shall have granular or crystalline surfaces. Friable, flaky and
laminated pieces, mica and shale, if present, shall be only in such quantities that will not, in the opinion of
Engineer-in-Charge, affect adversely the strength and/or durability of concrete, the maximum size of
coarse aggregate shall be the maximum size specified above, but in no case greater than 1/4 of the
minimum thickness of the member, provided that the concrete can be placed without difficulty so as to
surround all reinforcement thoroughly and fill the corners of form.

Plums above 160 mm. and upto any reasonable size can be used in plain mass concrete work of large
dimensions upto a maximum limit of 20% by volume of concrete when specifically approved by Engineer-
in-Charge.

For heavily reinforced concrete members, the nominal maximum size of the aggregate shall be 5 mm. less
than the minimum clear distance between the reinforcing main bars or 5mm less than the minimum cover
to the reinforcement whichever is smaller.

The amount of fine particles occurring in the Free State or as loose adherent shall not exceed 1% when
determined by laboratory sedimentation tests as per |.S. 2386.

After 24 hours immersion in water, a previously dried sample shall not have gained more than 10% of its
oven dry weight in air, as determined by 1.S.2386.

Foreign Material Limitations : The percentages of deleterious substances in the coarse aggregate
delivered to the mixer shall not exceed the following
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Table 4.4: Foreign Material Limitations in Course Aggregare

Percentage by weight of aggregates
Uncrushed Crushed
SlI.No. Substances
i) Material finer than 75 micron |.S. Sieve 3.00 3.00
i) Coal and lignite 1.00 1.00
i) Clay lumps 1.00 1.00
iv) Soft fragments 3.00 --
V) Total of all the above substances 5.00 5.00
4.3.2.4 WATER

Water used for both mixing and curing shall be clean and free from injurious amounts of deleterious
materials.viz oils, acids, alkalis, salts, sugar, organic materials or other substances that may be deleterious
to concrete or steel. Potable waters are generally satisfactory for mixing and curing concrete. In case of
doubt, the suitability of water for making concrete shall be ascertained by the compressive strength and
initial setting time test specified in 1.S. 456 - 2000. The sample of water taken for testing shall be typical
of the water proposed to be used for concreting, due account being paid to seasonal variation. The
samples shall not receive any treatment before testing other than that envisaged in the regular supply of
water proposed for use in concrete. The sample shall be stored in a clean container previously rinsed
out with similar water.

Average 28 days compressive strength of at least three 150 mm. concrete cubes prepared with water
proposed to be used shall not be less than 90% of the average strength of three similar concrete cubes
prepared with distilled water as per IS - 516.

The initial setting time of test block made with the appropriate cement and the water proposed to be used
shall not be less than 30 minutes and shall not differ by more than (£) 30 minutes from the initial setting
time of control test block prepared with the same cement and distilled water. The test blocks shall be
prepared and tested in accordance with the requirements of |.S. 4031(Part 5).

Where water can be shown to contain an excess of acid, alkali, sugar or salt, Engineer-in-Charge may
refuse to permit its use. As a guide, the following concentrations represent the maximum permissible
values:

a) Limits of acidity : To neutralize 100 ml sample of water, using phenolphthalein as an indicator, it
should not require more than 5 ml. of 0.02 normal NaOH. The details of test shall be as per I|.S. 3025
(Part 22)

b) Limits of alkalinity : To neutralize 100 ml sample of water, using mixed indicator , it should not require
more than 25 ml. of 0.02 normal H.SOa4. The details of test shall be as per I.S. 3025 (Part 23).
c) Permissible limits for solids shall be as under (water)

Table 4.5: Permissible limits for solids in Water

SI.No. Type of solid Tested as per Permissible limit (Max.)

i) Organic IS 3025 (Part 18) 200 mg /|

i) Inorganic IS 3025 (Part 18) 3000 mg /|

li) | Sulphates (as SO2) | 1S 3025 (Part 24) 400 mg /|

iv) | Chlorides (as Cl) IS 3025 (Part 32) | 2000 mg /| for concrete not containing
embedded steel and 500 mg/| for
reinforced cement concrete work.

v) | Suspended matter IS 3025 (Part 17) 2000mg /|

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

Specification for Civil Works 2015 38



4.4 DESIGN MIX CONCRETE
All reinforced concrete in the works shall be “Design Mix Concrete” as defined in I.S. 456-2000.
4.4.1 Mix Design

Design mix concrete is that concrete in which the design of mix i.e. the determination of proportions of
cement, aggregate & water is arrived as to have target mean strength for specified grade of concrete. The
proportions of the mix shall be determined by weight. Mix proportioning shall be carried out as per I.S.
10262 - 2009 or other standard method(s) approved by Engineer in Charge. The cost of design mix shall
be borne by the contractor.

Mix proportions shall be designed to ensure that the workability of fresh concrete is suitable for conditions
of handling and placing, so that after compaction it surrounds all reinforcement and completely fills the
formwork. When concrete is hardened, it shall have the stipulated strength, durability and impermeability.

All concrete proportions for various grades of concrete shall be designed separately and the mix
proportions established keeping in view the workability for various structural elements, methods of placing
and compacting.

Design mix concrete is preferred to nominal mix. If design mix cannot be used for any reason on the work
such as soon after award of the work, if so desired by the contractor, he/they may be allowed by the
Engineer-in-Charge, till the designed mix is obtained, to carry out the reinforced concrete work in
foundation and plinth as per equivalent nominal mix against the specified design mix concrete. However,
all other specification for design mix shall govern for nominal mix also and nothing extra shall be paid for
use of extra cement or else on this account whether the cement is supplied by the Department or procured
by the contractor. Where the quantity of RCC is very small, under such circumstance equivalent nominal
mix can also be permitted by the Engineer-in-Charge.
Table 4.6: Grades of Concrete (The concrete shall be in grades designated as below)

Group Grade Specified Characteristic compressive strength of
Designation 150 mm cube at 28 days (N/mm?)

Ordinary concrete M10 10
M 15 15

M 20 20

Standard Concrete M 25 25
M 30 30

M 35 35

M 40 40

M 45 45

M 50 50

M 55 55

High strength concrete M 60 60
M 65 65

M 70 70

M 75 75

M 80 80

NOTE :

1. The characteristic strength is defined as the strength of material below which not more than 5% of the
test results are expected to fall.

2: In the designation of a concrete mix, letter "M" refers to the mix and the number to the specified
characteristic compressive strength of 150 mm. size cubes at 28 days expressed in N/ mm2,

3. Minimum Cement Content, Maximum Water Cement Ratio and Minimum Grade of Concrete for Different
Exposures with Normal Weight Aggregates of 20 mm Nominal Maximum size are as follows.
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Table 4.7: Minimum Cement Content, Maximum Water Cement Ratio and Minimum Grade of
Concrete for Different Exposures with Normal Weight Aggregates of 20 mm Nominal Maximum size

Plain concrete Reinforced concrete

Minimum | Maximum | Minimum Minimum | Maximum Minimum
Sl Exposure cement | Free Water | grade of Cement | Free Water | Grade of
No. content Cement concrete Content Cement concrete

Kg/m? Ratio Kg/m? Ratio

(1) (2) (3) (4) () (6) (7) (8)
(i) Mild 220 0.60 - 300 0.55 M-20
(ii) Moderate 240 0.60 M-15 300 0.50 M-25
(iii) Severe 250 0.50 M-20 320 0.45 M-30
(iv) | Very severe 260 0.45 M-20 340 0.45 M-35
(V) Extreme 280 0.40 M-25 360 0.40 M-40
NOTE

1.

Cement content prescribed in this table is irrespective of the grades of cement and it is inclusive of

additions mentioned in mineral admixtures. The additions such as fly ash or ground granulated blast furnace
slag may be taken into account in the concrete composition with respect to the cement content and water-
cement ratio if the suitability is established and as long as the maximum amounts taken into account do not
exceed the limit of pozzolona and slag specified in IS 1489 (Part 1) and IS 455 respectively.

2. Minimum grade for plain concrete under mild exposure condition is not specified.

NOTES

Table 4.8: Nominal cover to meet Durability Requirements

Exposure | Nominal concrete cover in mm not less than
Mild 20
Moderate 30
Severe 45
Very severe 50
Extreme 75

1. For main reinforcement up to 12 mm diameter bar for mild exposure the nominal cover may be reduced

by 5 mm.

2. Unless specified otherwise, actual concrete cover should not deviate from the required nominal cover

by + 10 mm

3. For exposure conditions ‘severe’ and ‘ very severe’, reduction of 5 mm may be made, where concrete
grade is M 35 and above.

Table 4.9: Nominal cover to meet specified period of fire resistance

Fire Nominal cover
resis-- BEAMS SLABS RIBS COLUMNS
tance Simply | Continuous | Simply | Continuous | Simply | Continuous
Supported Supported Supported
Hr. mm mm mm mm mm mm mm
0.5 20 20 20 20 20 20 40
1 20 20 20 20 20 20 40
1.5 20 20 25 20 35 20 40
2 40 30 35 25 45 35 40
3 60 40 45 35 55 45 40
4 70 50 95 45 65 95 40
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NOTES
1 The nominal covers given relate specifically to the minimum member dimensions as per drawing
2  Cases that lie below the bold line require attention to the additional measures necessary to
reduce the risks of spalling.
Table 4.10 Adjustments to Minimum cement contents for Aggregates other than 20 mm Nominal
Maximum size

SI.No | Nominal maximum | Adjustments to Minimum cement content kg/ m3
Aggregate size mm
(1) (2) (3)
i) 10 +40
i) 20 0
i) 40 -30

For concrete of compressive strength greater than M55 design parameters given in the standard may not
be applicable and the values may be obtained from specialized Literatures and experimental results.

The mix shall be designed to produce the grade of concrete having the required workability and
characteristic strength not less than appropriate values given in the table above.

4.4.2 Approval of Design Mix: The calculated mix proportions shall be checked by means of trial batches
as per IS 10262-2009. The contractor shall submit details of each trial mix of each grade of concrete
designed for various workability conditions to the Engineer-in-Charge for his comments and approval.
Concrete of any particular design mix and grade shall be produced/ manufactured for works only on
obtaining written approval of the Engineer-in-Charge.

For any change in quality/ quantity in the ingredients of a particular concrete, for which mix has been
designed earlier and approved by the Engineer-in-Charge, the mix has to be redesigned and approval
obtained again. Cost of such mix design shall be borne by the contractor.

Whenever there is a change either in required strength of concrete or water cement ratio or workability or
the source of aggregates and/or cement, fresh trial mix shall be carried out to determine the revised
proportion of the mix to suit the altered conditions.

4.4.3 Standard Deviation: Standard deviation calculations of test results based on tests conducted on the
same mix design for a particular grade designation shall be done in accordance with IS 456.

Standard Deviation Based on Test Results

a) Number of test results - The total number of test results required to constitute and acceptable record
for calculation of standard deviation shall be not less than 30. Attempts should be made to obtain the 30
test results, as early as possible, when a mix is used for the first time.

b) Standard deviation to be brought up to date - The calculation of the standard deviation shall be
brought upto date after every change of mix design and at least once a month.

Determination of standard deviation
i) Concrete of each grade shall be analysed separately to determine its standard deviation.

The standard deviation of concrete of a given grade shall be calculated using the following formula from
the results of individual tests of concrete of that grade obtained as specified for test strength of sample:

Estimated standard deviation
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_ XA
S = w[n_l]

i) Where A = Deviation of the individual test strength from the average strength of a sample and
n = Number of sample test results.
iif) When significant changes are made in the production of concrete (for example changes in the
materials used, mix design, equipments or technical control), the standard deviation value shall be
separately calculated for such batches of concrete.

Assumed Standard Deviation

Where sufficient test results for a particular grade of concrete are not available, the value of standard

deviation given in table below may be assumed for design of mix in the first instance. As soon as the

results of samples are available, actual calculated standard deviation shall be used and the mix designed

properly. However, when adequate past records for a similar grade exist and justify to the designer a value

of standard deviation different from that shown in table below, it shall be permissible to use that value.
Table 4.11: Assumed Standard Deviation

Grade of Concrete | Assumed Standard Deviation N/ mm?2

M 10 3.5
M 15
M 20 4.0
M25
M30 5.0
M35
M40
M45
M50
Note: The above values correspond to the site control having proper storage of cement: weigh batching of
all materials: controlled addition of water: regular checking of all materials: aggregate grading and moisture
contents : and periodical checking of workability: and strength. Where there is deviation from the above the
values given in the above table shall be increased by 1 N/ mm.2

4.4.4 Proportioning, Consistency, Batching and Mixing of Concrete
4.4.4.1 Proportioning

Aggregate : The proportions which shall be decided by conducting preliminary tests shall be by weight.
These proportions of cement, fine and coarse aggregates shall be maintained during subsequent concrete
batching by means of weigh batchers conforming to I.S. 2722, capable of controlling the weights within one
percent of the desired value. Except where it can be shown to the satisfaction of the Engineer-in-Charge
that supply of properly graded aggregate of uniform quality can be maintained over the period of work, the
grading of aggregate shall be controlled by obtaining the coarse aggregate in different sizes and blending
them in the right proportions. The different sizes shall be stacked in separate stock piles. The grading
of coarse and fine aggregates shall be checked as frequently as possible, as determined by the Engineer-
in-Charge, to ensure maintaining of grading in accordance with samples used in preliminary mix design.
The materials shall be stock piled well in advance of use.

Cement : The cement shall be measured by weight. Every facility should be provided to the Engineer-in-
Charge for sampling and inspection of stored cement at site of work.
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Table 4.12 - Exposure conditions

S.No: | Environment Exposure Conditions
(1) (2) (3)
i) Mild Concrete surfaces protected against weather or aggressive conditions,
except those situated in coastal area.
i) Moderate Concrete surfaces sheltered from severe rain or freezing whilst wet

Concrete exposed to condensation and rain

Concrete continuously under water

Concrete in contact or buried under non-aggressive soil/ground water
Concrete surfaces sheltered from saturated salt air in coastal area

i) Severe Concrete surfaces exposed to severe rain, alternate wetting and drying or
occasional freezing whilst wet or severe condensation.

Concrete completely immersed in sea water

Concrete exposed to coastal environment.

iv) Very severe Concrete surfaces exposed to seawater spray, corrosive fumes or severe
freezing conditions whilst wet.
Concrete in contact with or buried under aggressive sub-soil/ground water .

V) Extreme Surface of members in tidal zone
Members in direct contact with liquid/solid aggressive chemicals.

WATER : Only such quantity of water shall be added to the cement and aggregate in the concrete mix as
to ensure dense concrete, specified surface finish, satisfactory workability, consistent with strength
stipulated for each class of concrete. The water added to the mix shall be such as not to cause
segregation of materials or the collection of excessive free water on the surface of the concrete.

Definition of water cement ratio :The water cement (W/C) ratio is defined as the weight of water in mix
(including the surface moisture of the aggregates) divided by the weight of the cement in the mix.

Water cement ratio :The actual water cement ratio to be adopted shall be determined in each instance by
contractor and approved by the Engineer-in-charge.

Proportioning by water-cement ratio :The W/C ratio specified for use by the Engineer-in-Charge shall
be maintained. Contractor shall determine the water content of the aggregate as frequently as directed by
the Engineer-in-Charge as the work progresses and as specified in I.S. 2386 part Ill and the amount of
mixing water added at the mixer shall be adjusted as directed by the Engineer-in-charge so as to maintain
the specified W/C ratio. To allow for the variation in their moisture content, suitable adjustments in the
weights of aggregates shall also be made.

44.4.2 Consistency and slump :Concrete shall be of a consistency and workability suitable for the
conditions of the job. After the amount of water required is determined, the consistency of mix shall be
maintained throughout the progress of the corresponding parts of the work and approved tests e.g. slump
tests, compacting factor tests etc. in accordance with 1.S. 1199, shall be conducted from time to time to
ensure the maintenance of such consistency.

The following tabulation gives a range of workability which shall generally be used for various types of
construction unless other wise instructed by the Engineer-in-Charge.
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Table 4.13 - Workability of concrete

Placing condition Degree of Slump
workability (mm)
(1) (2) (3)
Blinding Concrete;
Shallow Sections; Very low See note 1.
Pavement using pavers
Mass concrete; Lightly reinforced Sections in slabs, Beams, Low 25-75
walls, columns; Floors; Hand placed pavements; Canal lining;
Strip footings
Heavily Reinforced sections In slabs, beams, walls, columns, Medium 50-100 75-
slip form work; pumped concrete 100
Trench fill, In-situ piling High 100-150
Tremie Concrete Very High See note 2.
Notes

1: For most of the placing conditions, internal vibrators (needle vibrators) are suitable. The diameter of the
needle shall be determined based on the density and spacing of reinforcement bars and thickness of
sections. For tremie concrete, vibrators are not required to be used.

2: the 'very low’ category of workability where strict control is necessary, for example pavement quality
concrete, measurement of workability by determination of compacting factor will be more appropriate than
slump (see IS 1199) and a value of compacting factor of 0.75 to 0.80 is suggested.

3: In the ‘Very high’ category of workability, measurement of workability by determination of flow will be
appropriate (see IS 9103 ).

Production of concrete

Quality assurance measures

In order that the properties of the completed structure be consistent with the requirements and the
assumptions made during the planning and the design, adequate quality assurance measures shall be
taken. The construction should result in satisfactory strength, serviceability and long term durability so as
to lower the overall life-cycle cost. Quality assurance in construction activity relates to proper design use
of adequate materials and components to be supplied by the producers, proper workmanship in the
execution of works by the contractor and ultimately proper care during the use of structure including timely
maintenance and repair by the owner.

Quality assurance measures are both technical and organizational. Some common cases should be
specified in a general Quality Assurance Plan which shall identify the key elements necessary to provide
fitness of the structure and the means by which they are to be provided and measured with the overall
purpose to provide confidence that the realized project will work satisfactorily in service fulfilling intended
needs. The job of quality control and quality assurance would involve quality audit of both the inputs as
well as the outputs. Inputs are in the form of materials for concrete; workmanship in all stages of batching,
mixing, transportation; placing, compaction and curing; and the related plant, machinery and equipments;
resulting in the output in the form of concrete in place. To ensure proper performance, it is necessary that
each step in concreting which will be covered by the next step is inspected as the work proceeds.

Each party involved in the realization of a project should establish and implement a Quality Assurance
Plan, for its participation the project. Suppliers and contractors activities shall be covered in the plan. The
individual quality assurance plans shall fit into the general Quality Assurance Plan. A quality assurance
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plan shall define the tasks and responsibilities of all persons involved ,adequate control and checking
procedures, and the organization maintaining adequate documentation of building process and its results.
Such documentation should generally include

a) test reports and manufacturers certificate for materials, concrete mix design details;
b) pour cards for site organization and clearance for concrete placement;
c) record of site inspection of workmanship, field tests
d) non-conformance reports, change orders;

e) quality control charts;

f) statistical analysis.

o~~~ o~~~

NOTE - Quality control charts are recommended wherever the concrete is in continuous production over
considerable period.

4.4.4.3 Batching and mixing of concrete

To avoid confusion and error in batching, consideration should be given to using the smallest practical
number of different concrete mixes on any site or in any one plant. In batching concrete, the quantity of
both cement and aggregate shall be determined by mass; admixture, if solid, by mass; liquid admixture
may however be measured in volume or mass; water shall be weighed or measured by volume in a
calibrated tank ( see also 1S4925)

Ready mixed concrete supplied by ready-mixed concrete plant shall be preferred. For large and medium
project sites the concrete shall be sourced from ready-mixed concrete plants or from on site or off site
batching and mixing plants ( see IS 4926)

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

The accuracy of the measuring equipment shall be within + 2 % of the quantity of cement being measured
and within £ 3 percent of the quantity of aggregate, admixtures and water being measured.

Proportion / Type and grading of aggregate shall be made by trial in such a way so as to obtain densest
possible concrete. All ingredients of the concrete should be used by mass only.

Volume batching may be allowed only where weigh-batching is not practical and provided accurate bulk
densities of materials to be actually used in concrete have earlier been established. Allowance for bulking
shall be made in accordance with IS 2386 (Part 3). The mass volume relationship should be checked as
frequently as necessary, the frequency for the given job being determined by engineer-in-charge to ensure
that the specified grading is maintained.

It is important to maintain the water-cement ratio constant at its correct value. To this end determination of
moisture contents in both fine and coarse aggregates shall be made as frequently as possible the
frequency for a given job being determined by the engineer-in-charge according to weather conditions.
The amount of the added water shall be adjusted to compensate for any observed variations in the
moisture content. For the determination of moisture content in the aggregates IS 2386 (Part 3) may be
referred to. To allow for the variation in mass of aggregate due to variation in their moisture content,
suitable adjustments in the masses of aggregates shall also be made. In the absence of exact data only
in the case of nominal mixes the amount of surface water may be estimated from the values given in table
below.
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Table 4.14 - Surface water carried by aggregate

Sr. Aggregate Approximate quantity of surface water
No. Percent by mass /m3
(1) 12 (3) (4)

Very wet sand 7.5 120

Moderately wet sand 5.0 80

Moist sand 2.5 40

Moist gravel or crushed rock 1.25-25 20-40

(Coarser the aggregate less water it will carry)

No substitutions in materials used on the work or alterations in the established propositions except as
permitted as above shall be made without additional tests to show that the quality and strength of concrete
are satisfactory.

4.4.4.4 Mixing: Concrete shall be mixed in a mechanical mixer. The mixer should with IS 1791 and IS
12119. The mixers shall be fitted with water measuring (metering) devices. The mixing shall be continued
until there is a uniform distribution of the materials and the mass is uniform in colour and consistency. If
there is segregation after unloading from the mixer, the concrete should be remixed.

For guidance, the mixing time shall be at least 2 min. For other types of more efficient mixers,
manufacturers recommendations shall be followed; for hydrophobic cement it maybe decided by the
Engineer-in-Charge.

Workability should be checked at frequent intervals.

Dosage of retards, plasticizers and super plasticizers shall be restricted to 0.50,1.0 and 2.0 % respectively
by weight of cementicious materials and unless higher value is agreed upon between the manufacturer
and constructor based on performance test.

Each time the work stops, the mixer shall be cleaned out and when next commencing the mixing, the first
batch shall have 10% additional cement to allow for sticking in the drum.

4.5 SAMPLING AND TESTING CONCRETE IN THE FIELD

Facilities required for sampling materials and concrete in the field, if Engineer-in-Charge so desires, shall
be provided by contractor at no extra cost. The following equipment with operator shall be made
available at Engineers request (all must be in serviceable condition)

Table 4.15: Testing equipments required at site

1. | Cast iron cube moulds 15 cm. Size 12 Nos.(min.)
2. | Slump cone complete with tamping rod 1 Set

3. | Lab. balance to weigh upto 5 kg. with sensitivity of 10 gm. 1 No.

4. | Laboratory balance of 2 kg. capacity and of sensitivity of 1 gm. 1 No.

5. | L.S. sieves for coarse and fine aggregates. 1 Set

6. | Asetof measures from 5 Itrs. to 0.1 Itr. 1 Set

7. | Electric oven with thermostat upto 120 C. 1 No.

8. | Pycnometer 1 No.

9. | Calibrated glass jar 1 Itr. Capacity 2 Nos.

10 | Glass flasks and metal containers As required
11 | Concrete cube testing machine (optional) 1 No.

4.6. TESTING CHARGES : Different tests required to be carried out for concrete works including the mix
design, cube tested as per the above specifications shall be got done by the contractor at his own cost in
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one of the approved laboratories.The choice of laboratory shall rest with the Department. All incidental
charges / cost shall be borne by the contractor

In case the testing is carried out by the Department in its laboratory at Anushaktinagar, Bombay - 400 094,
the contractor has to arrange to transport all the materials, cubes etc. to be tested, to the laboratory at
Anushaktinagar at his own cost. The contractor shall bear the testing charges which are given below:

4.16 - Testing Charges

SI.No. Name of test Testing charges
1. Concrete Rs. 50.00 per cube
i) Crushing strength for cubes
ii) Design Mix (Determination for mix proportion) Rs. 3000.00 per mix design
2 Aggregates Rs. 200.00 per test
i) Sieve analysis for combined grading
i) Moisture content and absorption test Rs. 200.00 per test/
iii) Crushing value Rs. 100.00 per test/
iv)Specific gravity and bulk density Rs. 50.00 per test/
v) Void ratio Rs. 50.00 per test/
3 Bricks
i) Absorption test Rs. 50.00 per test
ii) Crushing strength Rs. 50.00 per test
4 Core test in soil Rs. 50.00 per test
5 Physical test of cement (set of following test) Rs. 1000.00 per test
Initial and final setting time, Fineness by sieve analyses
Sound ness, 3 and 7 days compressive strength,
Consistency
6 Non - Destructive Tests:
i) Rebound Hammer test Rs. 1500.00 per Visit
ii) Ultrasonic Pulse Velocity test Rs. 1500.00 per Visit
7 Ply wood / Block Boards
i) Moisture content tests Rs. 200.00 per test
i) Adhesion of Plies Rs. 300.00 per test
iii) Knife test Rs. 200.00 per test
8 Flush door shutters:
i) End immersion test Rs.300.00 per test
ii) Glue adhesion test Rs.300.00 per test
iii) Knife test Rs. 200.00 per test

4.7 SAMPLING AND STRENGTH TEST OF CONCRETE

4.7.1 General: Samples from fresh concrete shall be taken as per I.S. 1199 and cubes shall be made,
cured and tested at 28 days in accordance with 1.S. 516 .

In order to get a relatively quicker idea of the quality of concrete, option tests on beams for modulus of
rupture at 72 (x) 2 hours or at 7 days or compressive strength tests at 7 days may be carried out in
addition to 28 days compressive strength tests. For this purpose, the values given in table below may be
taken for general guidance in the case of concrete made with ordinary cement. In all cases, the 28 days
compressive strength specified shall alone be the criterion for acceptance or rejection of the concrete. If
however, from test carried out in particular job over a reasonably long period, it has been established to the
satisfaction of the Engineer-in-Charge that a suitable ratio between 28 days compressive strength and
modulus of rupture at 72 (£) 2 hours or 7 days or compressive strength at 7 days may be accepted, the
Engineer-in-Charge may suitably relax the frequency of 28 days compressive strength, provided the
expected strength values at the specified early age are consistently met.
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Table 4.17 - Optional Tests Requirements of Concrete

Modulus of rupture by beam
Grade of Compressive strength on test min.
Concrete 15 cm cubes min. at 7 days At72 (%) 2 At 7 days
hours N/ mm2
N/ mm2
M 10 7.0 1.2 1.7
M 15 10.0 1.5 2.1
M 20 13.5 1.7 24
M 25 17.0 1.9 2.7
M 30 20.0 2.1 3.0
M 35 23.5 2.3 3.2
M 40 27.0 25 34

4.7.2 Frequency of Sampling :Sampling Procedure : Arandom sampling procedure shall be adopted
to ensure that each concrete batch shall have a reasonable chance of being tested, i.e. the sampling
should be spread over the entire period of concreting and cover all mixing units.

Frequency : The minimum frequency of sampling of concrete of each grade shall be in accordance with following
Table 4.18: Frequency of Sampling for Concrete

Quantity of Concrete in the work (in cum.) Number of samples
1-5 1
6-15 2
16-30 3
31-50 4
51 and above 4 plus one additional for each additional
50 cum. or part there of

At least one sample shall be taken from each shift. Where concrete is continuous production unit, such as
ready - mixed concrete plant, frequency of sampling may be agreed upon mutually by suppliers and
purchasers.

4.7.3 Test Specimen : Three test specimen shall be made from each sample for testing at 28 days.
Additional cubes may be required for various purposes such as to determine the strength of concrete at
7days or at the time of striking the form work or to determine the duration of curing or to check the
testing error. Additional cubes may also be required for testing cubes cured by accelerated methods as
described in 1.S. 9013 - 1978. The specimen shall be tested as described in I.S. 516 - 1959.

4.7.4 Test Strength of Samples : The test strength of the samples shall be the average of the strength
of three specimen. The individual variation should not be more than (+) 15 percent of the average.

4.7.5 Consistency : Slump test shall be carried out as often as demanded by the Engineer-in-Charge
and invariably from the same batch of concrete from which the test cubes are made. Slump tests shall be
done immediately after sampling

4.7.6 Standard Deviation : Vide clause 4.4.3 of this specification.
4.8 ACCEPTANCE CRITERIA

The concrete shall be deemed to comply with the strength requirements when both the following conditions
are met
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(@)  The mean strength determined from any group of four consecutive test results complies
with the appropriate limits in column 2 of Table below
(b)  Any individual test result complies with the appropriate limits in column of Table below.

Table 4.19 - Characteristic Compressive Strength Compliance Requirement

Specified grade Mean of the Group of 4 Non- Individual test results in N/
overlapping consecutive test mm2

results in N/ mm2
(1) (2) (3)
M 15 > fck + 0.825 x established
standard deviation (rounded off | =fck — 3 N/ mm?
to nearest

0.5 N/mm2

or

= fck + 3N/ mm2
whichever is greater

M 20 2 fck + 0.825 x established 2>fck — 3 N/ mm 2
Or standard deviation (rounded off
Above to nearest 0.5 N/ mm?2

or

2 fck +4 N/ mm?2 , whichever is

greater

Note - In the absence of established value of standard deviation, the values given in (assumed standard
deviation ) may be assumed, and attempt should be made to obtain results of 30 samples as early as
possible to establish the value of standard deviation.

Flexural Strength

When both the following conditions are met, the concrete complies with the specified flexural
strength.

(@)  The mean strength determined from any group of four consecutive test results exceeds
the specified characteristic strength by at least 0.3 N/mm?

(b)  The strength determined from any test result is not less than the specified characteristic
strength less 0.3N/mm?

Quantity of Concrete Represented by Strength Test Results

The quantity of concrete represented by a group of four consecutive test results shall include the batches
from which the first and last samples were taken together with all intervening batches.

For the individual test result requirements given in column 2 of above table or in item (b) of flexural
strength, only the particular batch from which the sample was taken shall be at risk.

Where the mean rate of sampling is not specified the maximum quantity of concrete that four consecutive
test results represent shall be limited to 60m3

If the concrete is deemed not to comply pursuant to above the structural adequacy of the parts affected
shall be investigated and any consequential action as needed shall be taken.

Concrete of each grade shall be assessed separately
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Concrete is liable to be rejected if it is porous or honey-combed, its placing has been interrupted without
providing a proper construction joint, the reinforcement has been displaced beyond the tolerances
specified, or construction tolerances have not been met. However, the hardened concrete may be
accepted after carrying out suitable remedial measures to the satisfaction of the Engineer-in-Charge.

4.9 ADMIXTURES

Admixtures, if used shall comply with IS 9103. Previous experience with and data on such materials should
be considered in relation to the likely standards of supervision & workmanship to the work being specified.
Admixtures should not impair durability of the concrete not combined with the constituent to form harmful
compounds nor increase the risk of corrosion of reinforcement.

The workability, compressive strength and the slump loss of concrete with & without the use of admixtures
shall be established during the trial mixes before use of admixtures.

The relative density of liquid admixtures shall be checked for such drum containing admixtures and
compared with the specified value before acceptance.

The chloride content of the admixtures shall be independently tested for each batch before acceptance. If
two or more admixtures are used simultaneously in the same concrete mix data should be obtained to
assess their interaction and to ensure their compatibility.

General

Admixture may be used in concrete only with the approval of Engineer-in-charge based upon evidence
that, with the passage of time neither the compressive strength nor its durability reduced. When admixtures
are used, the designed concrete mix shall be corrected accordingly. Admixtures shall be used as per
manufacturers instructions and in the manner and with the control specified by Engineer-in-Charge.

i) Calcium Chloride : Calcium chloride shall not be used for accelerating set of the cement for any
concrete containing reinforcement or embedded steel parts. When calcium chloride is permitted to be
used, such as in mass concrete works, it shall be dissolved in water and added to the mixing water in an
amount not to exceed 1.5 percent of the weight of cement in each batch of concrete.

ii) Air Entraining Agents : Where specified and approved by Engineer-in-charge, neutralized vinsol resin
or any other approved air entraining agent may be used to produce the specified amount of air in the
concrete mix and these agents shall conform to the requirements of ASTM standard 6.260, Air Entraining
admixtures for concrete. The recommended total air content of the concrete is 4% (+)1%. The method of
measuring air content shall be as per 1.S.1199.

iii) Retarding Admixtures : Where specified and approved by Engineer-in-Charge, retarding agents shall
be added to the concrete mix in quantities specified by Engineer-in-Charge.

iv) Water Reducing Admixtures : Where specified and approved by Engineer-in-Charge, water reducing
lignosulfonate mixture shall be added in quantities specified by Engineer-in-Charge. The admixtures shall
be added in the form of a solution.

v) Water Proofing Agents : Where specified and approved by Engineer-in-Charge, chloride and sulphate
free water proofing agents shall be added in quantities specified by Engineer-in-Charge.

vi) Other Admixtures : Engineer-in-Charge may at his discretion, instruct contractor to use any other
admixture in the concrete.

4.10 INSPECTION OF STRUCTURES

Immediately after stripping the form work, all concrete shall be carefully inspected and any defective work
or small defects, either removed or made good before concrete has thoroughly hardened, as instructed by
Engineer-in-Charge.
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In case of doubt regarding the grade of concrete used or results of cube strength are observed to be lower
than the designed strength as per specifications at 28 days, compressive strength test of concrete based
on core test, ultrasonic test and/or load test shall be carried out by the digital ultrasonic concrete tester by
an approved agency as directed by the Engineer-in-Charge all at the cost of the contractor. In case these
tests do not satisfy the requirements, the Department will be at liberty to reject the concrete, and the
contractor, at his own cost, has to dismantle and re-do the same or carry out such remedial measures as
approved by the Department.

4.11 TESTING OF STRUCTURES :

4.11.1 Optional Tests : Engineer-in-charge, if he so desires, may order for tests to be carried out on
cement, sand, coarse aggregate, water etc. in accordance with the relevant Indian Standards.

Tests on cement will be carried out by Department and shall include (i) fineness test, (i) test for normal
consistency, (iii) test for setting time, (iv) test for soundness, (v) test for compressive strength, (vi) test for
heat of hydration (by experiment and by calculations) in accordance with 1.S.269.

Tests on sand shall include (i) sieve test, (ii) test for organic impurities, (iii) decantation test for determining
clay and silt content, (iv) specific gravity test, (v) test for unit weight and bulkage factor, (vi) test for sieve
analysis and fineness modulus.

Tests on coarse aggregate shall include (i) sieve analysis, (i) specific gravity and unit weight of dry, loose
and rodded aggregate, (i) soundness and alkali aggregate reactivity, (iv) petrographic examination, (v)
deleterious materials and organic impurities, (vi) test for aggregate crushing value.

The test on aggregates would normally be ordered to be carried out only if Engineer-in-charge feels the
materials are not in accordance with the specifications or if the specified concrete strengths are not
obtained and shall be performed by contractor at an approved test laboratory. Contractor shall have to pay
all the testing charges. If the work cubes do not give the stipulated strengths, Engineer-in-Charge reserves
the right to ask contractor to dismantle such portions of the work, which in his opinion are unacceptable
and re-do the work to the standards stipulated at contractors cost.

The unit rate for concrete shall be all inclusive including making preliminary mix design and test cubes,
works cubes, testing them as per specifications, slump tests, etc. complete.

In case of doubt regarding the grade of concrete used, either due to poor workmanship or based on cube
strength tests, tests such as rebound hammer test, ultrasonic pulse test, core test, load test etc. shall be
carried out to prove the suitability of concrete as decided by Engineer-in-Charge. The cost of the such tests
shall be borne by the contractor.

4.11.2 Core Test : The points from which cores are to be taken and the number of cores required, shall
be at the discretion of the Engineer-in-Charge and shall be representative of the whole of concrete
concerned. In no case, however, shall fewer than three cores be tested. Cores shall be prepared and
tested as described in 1.S. 516

Concrete in the member represented by a core test shall be considered acceptable if the average
equivalent cube strength of the cores is equal to at least 85% of the cube strength of the grade of concrete
specified for the corresponding age and no individual core has a strength less than 75%.

In case the core test results do not satisfy the requirements as above or where such tests have not been
done, load test (see 4:11:3) may be resorted to.

4.11.3 Load Tests on Parts of Structure

Load tests should be carried out as soon as possible after expiry of 28 days from the time of placing of
concrete.
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The structure should be subjected to a load equal to full dead load of the structure plus 1.25 times the
imposed load for a period of 24 hours and then the imposed load shall be removed.

Note: Dead load includes weight of the structural members plus weight of finishes and walls or partitions, if
any, as considered in the design.

The deflection due to imposed load only shall be recorded. If within 24 hours of removal of the imposed
load, the structure does not recover at least 75% of the deflection under super imposed load, the test may
be repeated after a lapse of 72 hours. If the recovery is less than 80%, the structure shall be deemed to
be unacceptable.

If the maximum deflection in mm. shown during 24 hours under load is less than 40L°/D, where L is the
effective span in M. and D the overall depth of the section in mm, it is not necessary for recovery to be
measured and the recovery provision as above will not apply.

4.11.4 Other non-destructive test methods may be adopted, in which case the acceptance criteria shall be
agreed upon between the Engineer-in-Charge and the Contractor and the test shall be done under expert
guidance.

Members Other than Flexural Members
Members other than flexural members should be preferably investigated by analysis.
Non - destructive tests

Non-destructive tests are used to obtain estimation of properties of concrete in the structure. The methods
adopted include ultrasonic pulse velocity [see IS 13311 (Part 1)] and rebound hammer [IS 13311 (Part 2)],
probe penetration, pull out and maturity. Non destructive tests provide alternatives to core tests for
estimating the strength of concrete in a structure, or can supplement the data obtained from a limited
number of cores. These methods are based on measuring a concrete property that bears some
relationship to strength/ the accuracy of these methods, in part is determined by the degree of correlation
between strength and the physical quality measured by the non-destructive tests.

Any of these methods may be adopted, in which case the acceptance criteria shall be agreed upon prior to
testing.

4.11.5 Testing of Underground Water Tank/Septic Tank/Underground Structures
The tank will be tested after the completion according to the procedure laid down here

The middle compartment shall be filled first to its full height and the leakage if any shall be checked on its
outer surfaces and if found, the same shall be examined carefully and defects rectified/grouted if
necessary. The drop in level of surface of water shall also be recorded for 48 hours. If this drop in level
exceeds 20 mm. and shows any leakage in the said walls, necessary steps shall be taken in consultation
with the Engineer-in-Charge.

After this compartment is tested to the satisfaction of the Engineer-in-Charge, all water from middle
compartment shall be pumped into side compartment to the full height and checked for water leakages
from the outer surfaces of the tank as well as inner surface of the middle compartment. The drop in level
of surface of water shall also be checked as stated above and defects rectified.

The external surface of the tank shall then be plastered and cured as per the specifications and back filling
shall be taken up thereafter. The water from the compartments shall then be pumped out and the inner
surface of the tank in all compartments then be checked and defects rectified.

After satisfactory completion of checks, internal plaster shall be taken up as specified in the specifications.
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The contractor shall be responsible for carrying out the complete test, rectifying the leakages if any. The
cost of providing all equipments, labour for carrying out tests shall be borned by the contractor. The rates
quoted for concreting items for constructing under ground water tank shall be inclusive of testing of RCC
tank for water tightness as per above specifications. The contractor shall make his own arrangement to
tap the water from the departmental supply line for filling the tank, if supply of water stipulated under
Schedule ‘A’. If supply of water not stipulated under Schedule ‘A, the contractor shall make his own
arrangement as per contract conditions at his own cost.

4.11.6 Unsatisfactory Tests

Should the results of any test prove unsatisfactory, or the structure shows signs of weakness, undue
deflection or faulty construction, contractor shall remove and rebuild the member or members involved or
carry out such other remedial measures as may be required by Engineer-in-Charge. Contractor shall bear
the cost of so doing, unless the failure of the member or members to fulfill the test conditions is proved to
be solely due to faulty design. The cost of load and other tests shall be borne by Contractor if the tests
show unsatisfactory results; otherwise such costs will be borne by the Department.

4.12 CONCRETE IN ALKALI SOILS WATER & AGGREGATES

Some aggregates containing particular varieties of silica may be susceptible to attack by alkalis (Na20 and
K20 ) originating from cement and other sources, producing an expansive reaction which can cause
cracking and disruption of concrete. Damage to concrete from this reaction will normally only occur when
all the following are present together.

a) Ahigh moisture level, within the concrete
b) A cement with high alkali content, or another source of alkali
c) Aggregate containing an alkali reactive constituent

Where the service records of particular cement / aggregate combination are well established, and do not
include any instances of cracking due to alkali-aggregate reaction, no further precautions should be
necessary. When the materials are unfamiliar, precautions should take one or more of the following forms:
a) Use of non-reactive aggregate from alternate sources
b) Use of low alkali ordinary Portland cement having total alkali content not more than 0.6
percent (as Na2O equivalent).
c) Further advantage can be obtained by use of fly ash (Grade I) conforming to IS 3812 or
granulated blast furnace slag conforming to IS 12089 as part replacement of ordinary Portland
cement (having total alkali content as Na20 equivalent not more than 0.6 percent) provided fly
ash content is at least 20 % or slag content is at least 50 percent.
d) Measures to reduce the degree of saturation of the concrete during service such as use of
impermeable membranes
e) Limiting the cement content in the concrete mix and thereby limiting total alkali content in
the concrete mix as per approval of Engineer- in-charge.

4.12.1 Chlorides in the concrete: Whenever there is chlorides in concrete there is an increased risk of
corrosion of embedded metal. The higher the chloride content or if subsequently exposed to warm moist
conditions, the greater the risk of corrosion. All constituents may contain chlorides and concrete may be
contaminated by chlorides from the external environment. To minimise the chance of deterioration of
concrete from harmful chemical salts, the levels of such harmful salts in concrete materials, that is,
cement, aggregates, water and admixtures, as well as by diffusion from the environment should be limited.
The total amount of chloride content (as Cl) in the concrete at the time of placing shall be as given below in
the table.
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Table 4.20 - Limits of Chloride Content of Concrete

SI.No Type or Use of Concrete Maximum Total Acid soluble Chloride
Content Expressed as kg/m? of
Concrete.
i) Concrete containing metal and steam cured at 0.4
elevated temperature and pre-stressed
concrete
i) Reinforced concrete or plain concrete 0.6
containing embedded metal
ii) Concrete not containing embedded metal or 3.0
any material requiring protection form chloride

The total acid soluble chloride content should be calculated from the mix proportions and the major
chloride contents of each of the constituents. Whenever possible the total chloride content of the concrete
should be determined as per the approval of the Engineer-in-Charge.

412.2 Sulphates in concrete: Sulphates are present in most cements and in some aggregates;
excessive amounts of water-soluble sulphate from these or other mix constituents can cause expansion
and disruption of concrete. To prevent this, the total water-soluble sulphate content of the concrete mix,
expressed as SOs, should not exceed 4 per cent by mass of the cement in the mix. The sulphate content
should be calculated as the total from the various constituents of the mix as per the approval of the
Engineer-in-Charge.

The 4 percent limit does not applied to concrete made with super sulphated cement complying with IS
6909 or as approved by the Engineer-in-Charge.

4.13 PREPARATION PRIOR TO CONCRETE PLACEMENT, FINAL INSPECTION & APPROVAL

Before the concrete is actually placed in position, the inside of the form work shall be inspected to see that
they have been cleaned and oiled. Temporary openings shall be provided to facilitate inspection,
especially at bottom of columns and wall forms, to permit removal of saw dust, wood shavings, binding
wire, rubbish, dirt etc. Opening shall be placed or holes drilled so that these materials and water can be
removed easily. Such openings / holes shall be later suitably plugged.

The various traders shall be permitted ample time to install drainage and plumbing lines, floor and trench
drain, conduits, hangers, anchors, inserts, sleeves, bolts, frames and other miscellaneous embedment to
be cast in the concrete as indicated on the drawing or as necessary for the proper execution of the work
All such embedment shall be correctly positioned and securely held in the forms to prevent displacement
during depositing and vibrating of concrete.

Slots, openings, holes, pockets etc. shall be provided in the concrete work in the positions indicated in the
drawings or as directed by the Engineer-in-Charge.

Reinforcement and other items to be cast in concrete shall have clean surfaces that will not impair bond.

Prior to concrete placement, all works shall be inspected and approved by Engineer-in-Charge, and if
found unsatisfactory, concrete shall not be poured until all defects have been corrected at contractors cost.

Approval by Engineer-in-Charge of any and all materials and work as required herein shall not relieve
contractor from his obligations to produce finished concrete in accordance with the drawings and
specifications.

4.13.1 Rain or Wash Water: No concrete shall be placed in wet weather or on a water covered surface.
Any concrete that has been washed by heavy rain shall be entirely removed, if there is any sign of cement
and sand having been washed away from the concrete mixture. To guard against damage which may be
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caused by rain, the works shall be covered with tarpaulins immediately after the concrete has been placed
and compacted before leaving the work unattended. Any water accumulating on the surface of the newly
placed concrete shall be removed by approved means and no further concrete shall be placed thereon
until such water is removed. To avoid flow of water over/around freshly placed concrete, suitable drains
and sumps shall be provided.

413.2 Bonding Mortar: Immediately before concrete placement begins, prepared surfaces, except form
work, which will come in contact with concrete to be placed, shall be covered with a bonding mortar of
same strength of concrete.

413.3 Transportation: All buckets, containers or conveyers used for transporting concrete shall be
mortar-tight. All means of conveyance shall be adopted to deliver concrete of the required consistency and
plasticity without segregation or loss of slump whatever method of transportation is employed. Chute shall
not be used to transport the concrete without the written permission of the Engineer-in-Charge and
concrete shall not be re-handled before placing.

413.4 Re-tempered or Contaminated Concrete: Concrete must be placed in its final position before it
becomes too stiff to work. On no account water shall be added after the initial mixing. Concrete which has
become stiff or has been contaminated with foreign materials and which has not been placed within half an
hour of mixing water with cement shall be rejected.

4.13.5 Cleaning of Equipment: All equipments used for mixing, transporting and placing of concrete shall
be maintained in clean condition. All pans, buckets, hoppers, chutes, pipe lines and other equipments
shall be thoroughly cleaned after each period of placement.

4.13.6 Procedure for Placing of Concrete

413.6.1 Engineers Approval of Equipment and Methods : Before any concrete is placed, the entire
placing programme, consisting of equipment, layout proposed procedures and methods shall be
submitted to Engineer-in-Charge and no concrete shall be of such size and design to ensure a
practically continuous flow of concrete during depositing without segregation of materials, considering
the size of the job and placement location.

4.13.6.2 Time Interval Between Mixing and Placing : Concrete shall be placed in its final position
before the cement reaches its initial set and concrete shall normally be compacted in its final position
within thirty minutes of leaving the mixer and once compacted it shall not be disturbed.

413.6.3 Avoiding Segregation : Concrete shall in all the cases be deposited as nearly as
practicable directly in its final position and shall not be re-handled or caused to flow in a manner
which will cause segregation, loss of materials, displacement of reinforcement, shuttering or
embedded inserts or impair its strength. For locations where direct placement is not possible, and in
narrow forms, contractor shall provide suitable prop and Elephant Trunks to confine the movement of
concrete. Special care shall be taken when concrete is dropped from a height, especially if
reinforcement is in the way, particularly in columns and thin walls.

413.6.4 Placing by Manual Labour : Except when otherwise approved by Engineer-in-Charge,
concrete shall be placed in the shuttering by shovels or other approved implements and shall not be
dropped from a height more than 1.0 m. or handled in @ manner which will cause segregation.

4.13.6.5 Placing by Mechanical Equipment : The following specifications shall apply when placing
of concrete by use of mechanical equipment is specially called for while inviting bids or is warranted,
considering the nature of work involved.

The control of placing shall begin at the mixer discharge. Concrete shall be discharged by a vertical drop
into the middle of the bucket of hopper and this principle of a vertical discharge of concrete shall be
adhered-to through out all stages of delivery until the concrete comes to rest in its final position.

Specification for Civil Works 2015 55



Type of buckets : All concrete shall be conveyed from the mixer to the place of final deposit in suitable
buckets, dumpers, containers which shall be leak-tight. All means of conveyance shall be adopted for
delivering concrete to the required consistency/ workability and plasticity without segregation.

Central bottom dump buckets of a type that provides for positive regulation of the amount and rate
deposition of concrete in all dumping position shall be employed.

Operation of Bucket : In placing concrete in large open areas, the bucket shall be spotted directly over
the position designated and then lowered for dumping. The open bucket shall clear the concrete already
in place and the height of drop shall not exceed 1.0 m. The bucket shall be opened slowly to avoid high
vertical bounce. Dumping of buckets on the swing orin any manner which results in separation of
ingredients or disturbance of previously placed concrete will not be permitted.

413.6.6 Placement in Restricted Forms : Concrete placed in restricted forms by borrows, buggies,
cars, short chutes or hand shoveling shall be subject to the requirement for vertical delivery of limited
height to avoid segregation and shall be deposited as nearly as practicable in its final position.

4.13.6.7 Chutting: Where it is necessary to use transfer chutes, specific approval of Engineer-in-Charge
must be obtained to type, length, slopes, baffles, vertical terminal and timing of operations. These shall
be so arranged that almost continuous flow of concrete is obtained at the discharge and without
segregation. To allow for the loss of mortar against the sides of the chutes, the first mixes shall have less
coarse aggregate. During cleaning of chutes, the waste water shall be kept clear of the forms. The
concrete shall not be permitted to fall from the end of the chutes by more than 1.0 m. Chutes, when
approved for use, shall have slopes not flatter than 1 vertical to 3 horizontal and not steeper than 1
vertical to 2 horizontal, chutes shall be of metal or metal line and of rounded cross section. The
slopes of all chute sections shall be approximately same. The discharge end of the chutes shall be
maintained above the surfaces of the concrete in the forms.

413.6.8 Placing by Pumping/ Pneumatic Placers : Concrete may be conveyed and placed by
mechanically operated equipment e.g. pumps or pneumatic placers, only with the written permission of
Engineer-in-Charge. The slump shall be held to the minimum, necessary for conveying concrete by this
method.

When pumping is adopted, before pumping of concrete is started, the pipelines shall be lubricated with one
or two batches of mortar composed of one part cement and two parts sand. The concrete mix shall
specially designed to suit pumping. Care shall be taken to avoid stoppages in work once pumping has
started.

When pneumatic placer is used, the manufacturers advice on layout of pipeline shall be followed to avoid
blockages and excessive wear. Restraint shall be provided at the discharge box to cater for the reaction at
the end.

Manufacturers advice shall be followed regarding concrete quality and all other related matters when
pumping/ pneumatic placing equipments are used.

413.6.9 Concrete in Layers : Concreting, once started, shall be continuous until the pour is
completed. Concrete shall be placed in successive horizontal layers of uniform thickness ranging
from 15 cm. to 90 cm. as directed by Engineer-in-Charge. These shall be placed as rapidly as practicable
to prevent the formation of cold joints or planes of weakness between each succeeding layers within
the pour. The thickness of each layer shall be such that it can be deposited before the previous layer has
stiffened. The bucket loads or other units of deposit, shall spotted progressively along the face of the
layer with such overlap as will facilitate spreading the layer to uniform depth and texture with a
minimum of shovelling stones into mortar rather than mortar on to stones. Such a condition shall be
corrected by redesign of mix or other means, as directed by Engineer-in-Charge.

Bedding of Layers : The top surface of each pour and bedding planes shall be approximately
horizontal unless otherwise instructed.
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4.13.7 Compaction : Concrete shall be compacted during placing, with approved vibrating equipment,
until the concrete has been consolidated to the maximum practicable density, is free of pockets of coarse
aggregate and fits tightly against all form surfaces, reinforcement and embedded fixtures. Particular care
shall be taken to ensure that all concrete placed against the form faces and into corners of forms or against
hardened concrete at joints is free from voids or cavities. The use of vibrators shall be consistent with the
concrete mix and caution is to be exercised not to over vibrate the concrete to the point of segregation.

4.13.7.1 Type of Vibrators : Vibrators shall conform to I.S. specifications. Type of vibrators to be used
shall depend upon the structure where concrete is to be placed. Shutter vibrators, to be effective, shall be
firmly secured to the form work which must be sufficiently rigid to transmit the vibrations and strong enough
not to be damaged by it. Immersion vibrators shall have No load frequency amplitude and acceleration as
per 1.5.2505 depending on the size of the vibrator. Immersion vibrators in sufficient numbers and each of
adequate size shall be used to properly consolidate all concrete. Tapping or external vibrating of forms by
hand tools or immersion vibrators will not be permitted.

4.13.7.2 Use of Vibrators : The exact manner application and the most suitable machines for the
purpose must be carefully considered and operated by experienced men. Immersion vibrators shall be
inserted vertically at points not more than 450 mm. apart and withdrawn when air bubbles cease to
come to the surface. Immersion vibrators shall be withdrawn very slowly. In no case shall immersion
vibrators be used to transport concrete inside the forms. Particular attention shall be paid to vibration at
the top of lift, e.g. in a column or wall.

413.7.3 Melding successive batches : When placing concrete in layers, which are advancing
horizontally as the work progress, great care shall be exercised to ensure adequate vibration, blending and
melding of the concrete between the successive layers.

4.13.7.4 Penetration of vibrators : The immersion vibrator shall penetrate the layer being placed and
also penetrate the layer below while the under layer is still plastic to ensure good bond and homogeneity
between the two layers and prevent the formation of cold joints.

4.13.7.5 Vibrating against reinforcement : Care shall be taken to prevent contact of immersion
vibrators against reinforcement steel. Immersion vibrators shall not be allowed to come in contact with
reinforcement steel after start of initial set. They shall also not be allowed to come in contact with forms or
finished surfaces.

4.13.7.6 Use of Form Attached Vibrators : Form attached vibrators shall be used only with specific
authorisation of Engineer-in-Charge.

4.13.7.7 Use of surface vibrators : The use of surface vibrators will not be permitted under normal
conditions. However, for thin slabs, such as highways, runways and similar construction, surface
vibrations by specifically designed vibrators may be permitted, upon approval of Engineer-in-Charge.

4.13.8 Stone Pockets and Mortar Pondages : Formation of stone pockets or mortar pondages in
corners and against faces of forms shall not be permitted. Should these occur, they shall be dug out,
reformed and refilled to a sufficient depth and shape for thorough bounding as directed by Engineer-in-
Charge.

413.9 Placement Interval : Except when placing with slip forms, each placement of concrete in
multiple lift work, shall be allowed to set for at least 24 hours after the final set of concrete and before
the start of a subsequent placement.

4.13.9.1 Special Provision in Placing : When placing concrete in walls with openings, in floors of
integral slab and beam construction and other similar conditions, the placing shall stop when the
concrete reaches the top of the opening in walls or bottom horizontal surface of the slabs as the case
may be. Placing shall be resumed before the concrete in place takes initial set, but not until it has had
time to settle as determined by Engineer-in-charge.
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4.13.9.2 Placing Concrete Through Reinforcing Steel : While placing concrete through reinforcing
steel, care shall be taken to prevent segregation of the coarse aggregate. Where the congregation of steel
make placing difficult, it may be necessary to temporarily move the top steel aside to get proper placement
and restore reinforcing steel to design position.

413.10 Bleeding : Bleeding or free water on top of concrete being deposited in to the forms, shall be
caused to stop the concrete pour and the conditions causing this defect corrected before any further
concreting is resumed.

4.14 CONSTRUCTION JOINTS AND KEYS

Concrete shall be placed without interruption until completion of the part of the work between
predetermined construction joints, as specified therein after. Time lapse between the pouring of
adjoining units shall be as specified in the drawings or as directed by Engineer-in-Charge.

4.14.1 Construction joints and cold joints: Joints are a common source of weakness and therefore it is
desirable to avoid them. If this is not possible, their number shall be minimized. Concreting shall be carried
out continuously up to construction joints the position and arrangement of which shall be indicated by the
designer. Construction joints should comply with IS 11817.

Construction joints shall be placed at accessible locations to permit cleaning out of laitance, cement slurry
and unsound concrete, in order to create rough/uneven surface. It is recommended to clean out laitance
and cement slurry by using wire brush on the surface of joint immediately after initial setting of concrete
and to clean at the same immediately thereafter. The prepared surface should be in a clean saturated
surface dry condition when fresh concrete is placed, against it. In the case of construction joints at
locations where the previous pour has been cast against shuttering the recommended method of obtaining
a rough surface for the previously poured concrete is to expose the aggregate with a high pressure water
jet or any other appropriate means. At high pressure with a lower flow, water jet shall remove all loose
laitance, cement slurry and unsound concrete without damaging the sound concrete below.

Fresh concrete should be thoroughly vibrated near construction joints so that mortar from the new concrete
flows between large aggregates and develop proper bond with old concrete.

Where high shear resistance is required at the construction joints, shear keys may be provided.
Sprayed curing membranes and release agents should be thoroughly removed from joint surfaces.

If stopping of concreting becomes unavoidable anywhere, a properly formed construction joint shall be
made where the work is stopped. Joints shall be either vertical or horizontal, unless shown otherwise in
drawing. In case of an inclined or curved member, the joints shall be at right angles to the axis of the
member. Vertical joints in walls shall be kept to a minimum. Vertical joints shall be formed against a stop
board, horizontal joints shall be level and wherever possible, arranged, so that the joint lines coincide with
the architectural features of the finished work. Battens, shall be nailed to the form work to ensure a
horizontal line and if directed, shall also be used to form a grooved joint. For tank walls, similar work joints
shall be formed as per I.S. 3370. Concrete that is in the process of setting shall not be disturbed or
shaken by traffic either on the concrete itself or upon the shuttering. Horizontal and vertical construction
joints and shear keys shall be located and shall conform in detail to the requirements of the plans
unless otherwise directed by Engineer-in-Charge. Where not described, the joints shall be in accordance
with the following:

Column Joints : In a column, the joint shall be formed 75 mm. below the lowest soffit of the beams
including haunches if any. In flat slab construction the joint shall be 75 mm. below the soffit of column
capital. At least 2 hours shall elapse after depositing concrete in column, piers or walls, before
depositing in beams, girders or slabs supported thereon.

Beam and Slab Joints : Concrete in a beam shall be placed throughout without a joint but if the
provision of a joint is unavoidable, the joint shall be vertical and at the centre or within the middle third of
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the span unless otherwise shown in drawing. Where a beam intersects a girder, the joints in the girder
shall be offset a distance equal to twice the width of the beam and additional reinforcement provided for
shear. The joints shall be vertical throughout the full thickness of the concrete member. A joint in a slab
shall be vertical and parallel to the principal reinforcement. Where it is unavoidable at right angles to the
principle reinforcement, the joint shall be vertical and at the middle of span.

Joints in Liquid Retaining Structures : Vertical construction joints in watertight construction will not be
permitted unless indicated on the drawings. Where a horizontal construction joint is required to resist water
pressure, special care shall be taken in all phases of its construction to ensure maximum watertightness.

Dowels : Dowels for concrete work, not likely to be taken up in the near future, shall be wrapped in tar
paper and burlap.

Mass Foundations : Mass foundations shall be poured in lifts not exceeding 1.5 m. in height unless,
otherwise indicated on the drawings and approved by Engineer-in-Charge.

Treatment of Construction Joints on Resuming Concreting : Drier shall be used for the top lift or
horizontal pours to avoid a laitance. All laitance and loose stones shall be thoroughly and carefully
removed by wire brushing/ hacking and surface washed.

Just before concreting is resumed, the roughened joint surface shall be thoroughly cleaned and loose
matter removed and then treated with a thin layer of cement grout of proportion specified by Engineer-in-
Charge and worked well into the surface. The new concrete shall be well worked specially against the
prepared face before the grout mortar sets. Special care shall be taken to obtain thorough compaction and
to avoid segregation of the concrete along the joint plane.

4.15 CURING, PROTECTING, REPAIRING, AND FINISHING

415.1 Curing : All concrete shall be cured by keeping it continuously damp for the period of time
required for complete hydration and hardening to take place. Preference shall be given to the use of
continuous sprays or ponded water, continuously saturated covering of sacking, canvas, hessain or other
absorbent materials, or approved effective curing compounds applied with spraying equipment capable of
producing a smooth, even textured coat. Extra precautions shall be exercised in curing concrete during
cold and hot weather as outlined hereinafter. The quality of curing water shall be the same as that used for
mixing concrete.

Certain types of finish or preparation for overlaying concrete must be done at certain stages of curing
process and special treatment may be required for specific concrete surface finish.

Curing of concrete made of high alumina cement and supersulphated cement shall be carried out as
directed by Engineer-in-Charge.

415.2 Curing with Water : Fresh concrete shall be kept continuously wet for a minimum period of 14
days from the date of placing of concrete, following a lapse of 12 to 24 hours after laying concrete. The
curing of horizontal surfaces exposed to the drying winds shall however begin immediately the concrete
has hardened. Water shall be applied to unformed concrete surfaces within 1 hour after concrete has set.
Water shall be applied to formed surfaces immediately upon removal of forms. Quantity of water applied
shall be controlled so as to prevent erosion of freshly placed concrete.

4.15.3 Continuous Spraying : Curing shall be assured by use of an ample water supply under pressure
in pipes, with all necessary appliances of hose sprinklers and spraying devices. Continuous fine mist
spraying or sprinkling shall be used, unless otherwise specified or approved by Engineer-in-Charge.

415.4 Alternate Curing Methods : Whenever in the judgment of Engineer-in-Charge, it may be
necessary to omit the continuous spray method, covering of clean sand or other approved means such as
wet gunny bags, which will prevent loss of moisture from the concrete, may be used. Any type of
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covering which would stain or damage the concrete during or after the curing period, will not be
permitted. Covering shall be kept continuously wet during the curing period.

For curing of concrete in pavements, side-walks, floors, flat roofs or other level surfaces, the ponding
method of curing is preferred. The method of containing the ponded water shall be approved by
Engineer-in-Charge. Special attention shall be given to edges and corners of the slab to ensure proper
protection to these areas. The ponded areas shall be kept continuously filled with water during the
curing period.

415.5 Curing Compounds : Surface coating type curing compound shall be used only on special
permission of Engineer-in-Charge. Curing compounds shall be liquid type while pigmented, conforming to
U.S. Bureau of Reclamation Specification. No curing compound shall be used on surface where future
blending with concrete, water or acid proof membrane or painting is specified.

4.15.6. Curing Equipment : All equipments and materials required for curing shall be on hand and ready
for use before concrete is placed.

4.15.7. Moist Curing: Exposed surfaces of concrete shall be kept continuously in a damp or wet condition
by ponding or by covering with a layer of sacking , canvas, hessian or similar materials and kept constantly
wet for at least seven days from the date of placing concrete. In case of ordinary Portland cement and at
least ten days where mineral admixtures or blended cement are used. The period of curing shall not be
less than ten days of concrete exposed to dry and hot wheather conditions. In the case of concrete the
mineral admixtures or blended cement are used, it is recommended that the above minimum periods may
be extended to fourteen days as per the approval of the Engineer-in-Charge.

4.15.8. Membrane Curing: Approved curing compounds may be used in lieu of moist curing with the
permission of Engineer-in-charge. Such compounds shall be applied to all exposed surfaces of the
concrete as soon as possible after the concrete has set. Impermeable membranes such as poly ethylene
sheeting covering, closely the concrete surface may also be used to provide effective barrier against
evaporation.

For the concrete containing Portland pozzolona cement, Portland slag cement or mineral admixtures
increased period of curing may be decided by Engineer-in-charge.

The rate of strength development at early age of concrete made with super sulphated cement is
significantly reduced at lower temperatures. Super sulphated cement concrete is seriously affected by
inadequate curing and the surface has to be kept moist for at least seven days or more as per the approval
of the Engineer-in-Charge.

4.16 PROTECTING FRESH CONCRETE

Fresh concrete shall be protected from the elements, from defacements and damage due to construction
operations by leaving forms in place for ample period as specified later in this specification. Newly
placed concrete shall be protected by approved means such as tarpaulins from rain, sun and winds.
Steps as approved by Engineer-in-Charge, shall also be taken to protect immature concrete from damage
by debris, excessive loading, vibrations, abrasion or contact with other materials etc. that may be warned
against and prevented from disturbing green concrete during its setting period. If it is necessary that
workmen enter the area of freshly placed concrete, Engineer-in-Charge may require that bridges be placed
over the area.

4.17 REPAIR AND REPLACEMENT OF UNSATISFACTORY CONCRETE

Immediately after the shuttering is removed, the surface of concrete shall be very carefully gone over and
all defective areas called to the attention of Engineer-in-Charge who may permit patching of the defective
areas or else reject the concrete unit either partially or entirely. Rejected concrete shall be removed and
replaced by Contractor at no additional expense to the Department. Holes left by form bolts etc. shall be
filled up and made good with mortar composed of one part of cement to one and half parts of sand passing
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through 2.36 mm. |.S. sieve after removing any loose stones adhering to the concrete. Mortar filling shall
be struck off flush at the face of the concrete. Concrete surface shall be finished as described under the
particular item of work.

Superficial honey combed surfaces and rough patches shall be similarly made good immediately after
removal of shuttering, in the presence of Engineer-in-Charge and superficial water and air holes shall be
filled in. The mortar shall be well worked into the surface with wooden float. Excess water shall be avoided.
Unless instructed otherwise by Engineer-in-Charge, the surface of the exposed concrete placed against
shuttering shall be rubbed down immediately on removal of shuttering to remove fine or other irregularities,
care being taken to avoid damaging the surfaces. Surface irregularities shall be removed by grinding.

If reinforcement is exposes or the honey combing occurs at vulnerable position e.g. ends of beams or
columns, it may be necessary to cut out the member completely or in part and reconstruct. The decision of
Engineer-in-Charge shall be final in this regard. If only patching is necessary, the defective concrete shall
be cut out till solid concrete is reached (or to a minimum depth of 25 mm.), the edges being cut
perpendicular to the affected surface or with a small under cut if possible, anchors, tees or dowels shall be
provided in slots whenever necessary to attach the new concrete securely in place. An area extending
several centimetres beyond the edges and the surfaces of the prepared voids shall be saturated with
water for 24 hours immediately before the patching material is placed.

4171 Use of Epoxy : The use of epoxy for bonding fresh concrete used for repairs will be permitted
upon written approval of Engineer-in-Charge. Epoxies shall be applied in strict accordance with the
instruction of the manufacturer.

4.17.2 Method of Repair : Small size holes having surface dimensions about equal to the depth of the
hole, holes left after removal of form bolts, grout insert holes and slots cut for repair of cracks shall be
repaired as follows:

The hole to be patched shall be roughened and thoroughly soaked with clean water until absorption stops.

A5 mm. thick layer of grout of equal parts of cement and sand shall be well brushed into the surface to be
patched followed immediately by the patching concrete which shall be well consolidated with a wooden
float and left slightly proud of the surrounding surface. The concrete patch shall be built up in 10 mm. thick
layers. After an hour or more, depending upon weather conditions, it shall be worked off flush with a
wooden float and a smooth finish obtained by wiping with hessian. Steel trowel shall not be used for
this purpose. The mix for patching shall be of the same materials and in the same proportions as that
used in the concrete being repaired, although some reduction in the maximum size of the coarse
aggregates may be necessary and the mix shall be kept as dry as possible.

Mortar filling by air pressure (guniting) shall be used for repair of areas to large and/ or too shallow for
patching with mortar. Patched surfaces shall be given a final treatment to match the colour and texture of
the surrounding concrete. White cement shall be substituted for ordinary cement, if so directed by
Engineering-in-Charge, to match the shade of the patch with the original concrete.

4.17.3 Curing of Patched Work : The patched area shall be covered immediately with an approved non-
staining water-saturated material such as gunny bags, which shall be kept continuously wet and protected
against sun and wind for a period of 24 hours. Thereafter, the patched area shall be kept wet continuously
by a fine spray of sprinkling water for not less than 10 days.

4.17.4 Approval by Engineer-in-Charge : All materials, procedures and operations used in the repair of
concrete and also the finished repair work shall be subject to the approval of Engineer-in-Charge. All
fillings shall tightly bonded to the concrete and shall be sound, free from shrinkage cracks after the fillings
have been cured and dried.

4.18 FINISHING
This specification is intended to cover the treatment of concrete surfaces of all structures.
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4.18.1 Finish for Formed Surfaces : The type of finish for formed concrete surfaces shall be as follows,
unless otherwise specified by the Engineer in charge:

For surfaces against which backfill or concrete is to be placed, no treatment is required except repair of
defective areas.

For surfaces below grade, which will receive waterproofing treatment, the concrete shall be free of surface
irregularities which would interfere with proper application of the water-proofing materials which is specified
for use.

Unless specified, surfaces which will be exposed when the structure is in service shall receive no special
finish, except repair of damaged or defective concrete, removal of fins and abrupt irregularities, filling of
holes left by form ties and rods and clean up of loose or adhering debris.

Surfaces which will be exposed to the weather and which would normally be leveled, shall be sloped for
drainage. Unless the drawing specify a horizontal surface or shows the slope required, the tops of narrow
surfaces such as staircase treads, walls, curbs and parapets shall be sloped across the width approx. as
1in 30. Broader surfaces such as walkways, roads, parking areas and platforms shall be sloped about 1
in 50. Surfaces that will be covered by backfill or concrete, sub floors to be covered with concrete topping,
terrazzo or quarry tile and similar surfaces shall be smooth, screeded and leveled to produce even
surfaces. Surface irregularities shall not exceed 6mm. Surfaces which will not be covered by backfill,
concrete or tile topping such as outside decks, floors of galleries and sumps, parapets, gutters, sidewalks,
floors and slabs shall be consolidated, screeded and floated.

Excess water and laitance shall be removed before final finishing. Floating may be done with hand or
power tools and started as soon as the screeded surface has attained a stiffness to permit finishing
operations and these shall be the minimum required to produce a surface uniform in texture and free from
screed marks or other imperfections. Joints and edges shall be tooled as called for on the drawings or as
directed by Engineer-in-Charge.

4.18.2 Standard Finish for Exposed Concrete : Exposed concrete shall mean any concrete other than
floors or slabs exposed to view upon completion of the job. Unless otherwise specified on the drawings,
the standard finish for exposed concrete shall be of smooth finish.

A smooth finish shall be obtained with use of lined or plywood forms having smooth and even surfaces
and edges. Panels and form linings shall be of uniform size and be as large as practicable and installed
with closed joints. Upon removal of forms, the joint marks shall be smoothed off and all blemishes,
projections etc. removed, leaving the surfaces reasonably smooth and unmarred.

4.18.3 Integral Cement Concrete Finish : When specified on the drawings, an integral cement concrete
finish of specified thickness for floors and slabs shall be applied either monolithic or bonded, as specified in
the drawings and as per 1.S.2571. The surface shall be compacted and then floated with a wooden float or
power floating machine. The surface shall be tested with a straight edge and any high and low spots
eliminated. Floating or trowelling of the finish shall be permitted only after all surface water has
evaporated. Dry cement or a mixture of dry cement and sand shall not be sprinkled directly on the
surface of the cement finish to absorb moisture or to stiffen the mix.

418.4 Rubbed Finish : A rubbed finish shall be provided only on exposed concrete surfaces as
specified on the drawings. Upon removal of forms, all fins and other projections on the surfaces shall be
carefully removed, off sets leveled and voids and/ or damaged sections immediately saturated with
water and repaired by filling with concrete or mortar of the same composition as was used in the
surfaces. The surfaces shall then be thoroughly wetted and rubbed with carborandum or other abrasive.
Cement mortar may be used in the rubbing, but the finished surfaces shall not be brush coated with
either cement or grout after rubbing. The finished surfaces shall present a uniform and smooth
appearance.
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4.19 PROTECTION
All concrete shall be protected against damage until final acceptance by Engineer-in-Charge.
4.20 FOUNDATION BEDDING, BONDING AND JOINTING

All surfaces upon or against which concrete will be placed shall be suitably prepared by thoroughly
cleaning, washing and dewatering as may be indicated in the plans or as Engineer-in-Charge may
direct to meet the various situations encountered in the work.

Soft or spongy areas shall be cleaned out and back filled with either a soil cement mixture, lean concrete
or clean sand fill compacted to minimum density of 90% Modified Proctor, unless otherwise mentioned in
schedule of quantities.

Prior to construction of form work for any item where soil will not act as bottom form, approval shall be
obtained from Engineer-in-Charge as to the suitability of the soil.

4.21 PREPARATION OF ROCK STRATA OF FOUNDATIONS

To provide tight bond with rock foundations, the rock surface shall be prepared and the following general
requirements shall be observed:

Concrete shall not be deposited on large sloping rock surface. Where required by Engineer-in-Charge
or as indicated on the plans, the rock shall be cut to form rough steps or benches to provide roughness or
a more suitable bearing surface.

Rock foundation stratum shall be prepared by picking, barring, wedging and similar methods which will
leave the rock in an entirely sound and unshattered condition.

Shortly before concrete is placed, the rock surface shall be cleaned with high pressure water and air jet
even though it may have been previously cleaned in that manner.

Prior to placing concrete, the rock surface shall be kept wet for a period of 2 to 4 hours unless otherwise
directed by the Engineer-in-Charge.

Before placing concrete on rock surfaces, all water shall be removed from depressions to permit through
inspection and proper bonding of the concrete to the rock.

4.22 PREPARATION OF EARTH STRATA OF FOUNDATIONS

All earth surfaces upon which or against which concrete is to be placed, shall be well compacted and free
from standing water, mud or debris. Soft, yielding soils shall be removed and replaced with suitable earth
and well compacted as directed by the Engineer-in-Charge. Where specified, lean concrete shall be
provided in the earth stratum for eceiving concrete. The surface of absorptive soil against which concrete is
to be placed shall be moistened thoroughly so that no moisture will be drawn form the freshly placed
concrete and later shall help to cure the concrete.

4.23 PREPARATION OF CONCRETE SURFACES

Preparation of concrete surface upon which additional concrete is to be placed later, shall preferably be
done by scarifying and cleaning while the concrete is between its initial and final set. This method shall be
used wherever practicable and shall consist of cutting the surface with picks and stiff brooms and by use of
an approved combination of air and water jet as directed by Engineer-in-charge. Great care shall be taken
in performing this work to avoid removal of too much mortar and the weakening of the surface by loosening
of aggregate. When it is not practicable to follow the above method, it will be necessary to employ air tools
to remove laitance and roughen the surface.

The final required result shall be a pitted surface from which all dirt, unsound concrete, laitance and
glazed mortar have been removed.
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4.24 BONDING TREATMENT (MORTAR)

After rock or concrete surfaces upon which new concrete is to be placed have been scarified, cleaned and
wetted as specified herein, it shall receive a bonding treatment, immediately before placement of the
concrete.

The bonding medium shall be a coat of cement sand mortar. The mortar shall have the same cement-sand
proportion as the concrete which shall be placed on it. The water cement ratio shall be determined by
placing conditions and as approved by Engineer-in-Charge.

Bonding mortar shall be placed in sufficient quantity to completely cover the surface about 10 mm. thick
for rock surface and about 5 mm. thick for concrete surfaces. It shall be brushed or broomed over the
surface and worked thoroughly into all cracks, crevices and depressions. Accumulations or puddles of
mortar shall not be allowed to settle in depressions and shall be brushed out to a satisfactory degree as
determined by Engineer-in-Charge.

Mortar shall be placed at such a rate that it can be brushed over the surface just in advance of placement
of concrete. Only as much area shall be covered with mortar as can be covered with concrete before initial
set in the mortar takes place. The amount of mortar that will be permitted to be placed at any one-time, or
the area which is to cover, shall be in accordance with Engineer-in-Charge.

4.25 CLEANING AND BONDING OF FORMED CONSTRUCTION JOINTS

Vertical construction joints shall be cleaned as specified above or by other methods approved by
Engineer-in-Charge. In placing concrete against formed construction joints, the surfaces of the joints,
where accessible, shall be coated thoroughly with the specified bed-joint bonding mortar immediately
before they are covered with concrete or by scrubbing with wire brooms, dipped into the fresh
concrete. Where itis impracticable to apply such a mortar coating, special precautions shall be taken to
ensure that the new concrete is brought into intimate contact with the surface of the joint by carefully
puddling and spading with aid of vibrators and suitable tools.

4.26 EXPANSION AND CONTRACTION

Provision shall be made for expansion and contraction in concrete by use of special type joints located as
shown in the drawings. Construction joint surfaces shall be treated as specified in the specifications,
shown in the drawings or as directed by Engineer-in-Charge.

4.27 HOT WEATHER REQUIREMENTS
All concrete work performed in hot weather shall be in accordance with 1.S. 456, except as herein modified.
Admixtures may be used only when approved by Engineer-in-Charge.

Adequate provision shall be made to lower concrete temperatures by cool ingredients, eliminating
excessive mixing, preventing exposure of mixers and conveyers to direct sunlight and the use of reflective
paint, on mixers etc. The temperature of the freshly placed concrete shall not be permitted to exceed 30°C.

Consideration shall be given to shading aggregate stock piles from direct rays of the sun and spraying
stock piles with water, use of cold water available and burying, insulation, shading and/ or painting
white the pipe lines and water storage tanks and conveyances.

In order to reduce loss of mixing water, the aggregates, wooden forms, subgrade, adjacent concrete and
other moisture absorbing surfaces, shall be well wetted prior to concreting. Placement and finishing shall
be done as quickly as possible.

Extra precautions shall be taken for the protection and curing of concrete. Consideration shall be given to
continuous water curing and protection against high temperatures and drying hot wind for a period of at
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least 7 days immediately after concrete has set and after which normal curing procedures may be
resumed.

4.28 PLACING CONCRETE UNDER WATER

Under all ordinary conditions all foundations shall be completely dewatered and concrete placed in the
dry. However, when concrete placement under water is necessary, all work shall conform to 1.S.456 and
procedure shall be as follows:

Method of Placement : Concrete shall be deposited under water by means of tremies or drop bottom
buckets of approved type.

4.29 DIRECTION, INSPECTION AND APPROVAL

All work requiring placement of concrete underwater shall be designed, directed and inspected with
regard to the local circumstances and purposes. All under water concrete shall be placed according to
the plans or specifications and as directed and approved by Engineer-in-Charge.

4.30 PRECAST CONCRETE & PRECAST REINFORCED CONCRETE

Precast concrete & precast reinforced concrete shall comply with 1.S. 456, and with the following
requirements:

4.30.1 General requirements : Precast reinforced concrete units such as columns, fencing posts, door
and window frames, lintels, chajjas, copings, sills, shelves, slabs, louvers etc. shall be of grade of mix as
specified and cast in forms or moulds. The forms / moulds shall be of fiber glass or of steel sections for
better finish. Provision shall be made in the forms and moulds to accommodate fixing devices such as
nibs, clips, hooks, bolts and forming of notches and holes. Precast concrete shall be cast on suitable bed
or platform with firm foundation and free from wind. The contractor may precast the units on a cement or
steel platform which shall be adequately oiled provided the surface finish is of the same standard as
obtained in the forms. Each unit shall be cast in one operation. Contractor shall be responsible for the
accuracy of the level or shape of the bed or platform. A suitable serial number and the date of casting
shall be impressed or painted on each unit.

Concrete used for precasting the units should be well proportioned as specified, mixed, placed and
thoroughly compacted by vibrations or tamping to give a dense concrete free from voids and
honeycombing.

Precast articles shall have a dense surface finish showing no coarse aggregate and shall have no cracks
or crevices likely to assist in disintegration of concrete or rusting of steel or other defects that would
interfere with the proper placing of the units. All angles of the precast units with the exception of the angles
resulting from the splayed or chamfered faces shall be true right angles. The arises shall be clean and
sharp except those specified or shown to be rounded. The wearing surface shall be true to the lines. On
being fractured, the interior of the units should present a clean homogenous appearance.

The longitudinal reinforcement shall have a minimum cover of 12 mm or twice the diameter of the main bar,
whichever is more, unless otherwise directed in respect of all items except fencing posts or electric posts
where the minimum cover shall be 25 mm.

4.30.2 CURING

After having been cast in the mould or form the concrete shall be adequately protected during setting in the
first stages of hardening from shocks and from harmful effects of frost, sunshine, drying winds and cold.

All precast work shall be protected from the direct rays of the sun for at least 7 days after casting and
during that period each units shall be kept constantly watered or preferably by completely immersed in
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water if the size of unit so permits. Otherwise curing practices as given in clauses stated earlier shall be
followed.

4.30.3 The precast articles shall be matured for 28 days before erection or being built in so that the
concrete shall have sufficient strength to prevent damage to units when first handled. Side shutters shall
not be struck in less than 24 hours after depositing concrete and no precast unit shall be lifted until
the concrete reaches a strength of at least twice the stress to which the concrete may be subjected at
the time of lifting.

4.30.4 Marking: Precast units shall be clearly marked to indicate the top of member and its location and
orientation in the structure.

4.30.5 Precast units shall be stored, transported and placed in position in such a manner that they will not
be overstressed or damaged. The lifting and removal of precast units shall be undertaken without
causing shocks, vibration or under bending stresses to or in the units. Before liting and removal takes
place, contractor shall satisfy Engineer-in-Charge or his representative that the methods he proposes to
adopt for these operations will not over-stress or otherwise affect seriously the strength of the precast
units. The reinforced side of the units shall be distinctly marked.

4.31 SLOTS, OPENINGS ETC.

Slots, openings or holes, pockets etc. shall be provided in the concrete work in the positions indicated in
the drawings or as directed by the Engineer-in-Charge. Any deviation from the approved drawings shall
be made good by contractor at his own expenses without damaging any other work. Sleeves, bolts,
inserts etc. shall also be provided in concrete work where so specified.

4.32 GROUTING
4.32.1 Standard Grout : Grout shall be provided as specified in the drawing.

The proportions of grout shall be such as to produce a flowable mixture consistent with minimum water
content and shrinkage. The grout proportions shall be limited as follows

Table 4.21: Grout Properties

Use Grout thickness Mix. proportions WIC. Ratio in (Max.)
a)Fluid Under 25 mm. One part Portland cement 0.44
mix to one part sand.
b) General 25 mm. and over One part Portland cement 0.53
but less than 50 mm. to 2 parts of sand.
c) Stiff mix. 50 mm. and over One part Portland cement to 0.53
3 parts of sand.

Sand shall be such as to produce a flowable grout without any tendency to segregate. Sand, for general
grouting purposes, shall be graded within the following limits:

Table 4.22 - Sand for General Grouting

Passing |.S. sieve 2.36 mm. 95 to 100%
Passing |.S. sieve 1.18 mm. 65to 95%
Passing |.S. sieve 300 micron above 10to 30%
Passing |.S. sieve 150 micron above 3to 10%

Sand for fluid grouts shall have the fine material passing the 300 and 150 micron sieves at the upper limits
specified above.

Sand for stiff grouts, shall meet the usual grading specifications and concrete.
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Surface to be grouted shall be thoroughly roughened and cleaned of all foreign matter and laitance.

Anchor bolts, anchor bolt holes and bottom of equipment and column base plates shall be cleaned of all
oil, grease, dirt and loose material. The use of hot, strong, caustic solution for this purpose will be
permitted.

Prior to grouting, the hardened concrete surfaces to be grouted, shall be saturated with water.
Water in anchor bolt holes shall be removed before grouting is started.
Forms around base plates shall be, reasonably, tightened to prevent leakage of the grout.

Adequate clearance shall be provided between forms and base plate to permit grout to be worked properly
into place.

Grouting, once started shall be done quickly and continuously to prevent segregation, bleeding and
breakdown of initial set. Grout shall be worked from one side of one end to the other to prevent
entrapment of air. To distribute the grout and to ensure more release from entrapped air, link chains can
be used to work the grout into place.

Grouting through holes in base plate shall be by pressure grouting.
Variations in grout mixes and procedures shall be permitted if approved by the Engineer-in-Charge.

4.32.2 Special Grout : Special grout where specified on the  drawing shall be provided in strict
accordance with the manufacturers instructions/ specifications on the drawings.

4.33 INSPECTION

All materials, workmanship and finished construction shall be subject to the continuous inspection and
approval of Engineer-in-Charge.

All rejected materials supplied by contractor and all rejected work or construction performed by contractor,
as is notin conformance with the specifications and drawings, shall immediately be replaced at no
additional expense to the Department.

Approval of any preliminary material or phase of work shall in no way relieve the contractor from the
responsibility of supplying concrete and/ or producing finished concrete in accordance with the
specifications and drawings.

All concrete shall be protected against damage until final acceptance by the Department or its
representatives.

4.34 CLEAN UP

Upon the completion of concrete work, all forms, equipments, construction tools, protective coverings and
any debris resulting from the work shall be removed from the premises.

All debris i.e. empty containers, scrap wood etc. shall be removed to dump daily or as directed by the
Engineer-in-Charge.

The finished concrete surfaces shall be left in a clean condition to the satisfaction of the Engineer-in-
Charge.

4.35 PLAIN CEMENT CONCRETE FOR GENERAL WORK

For plain cement concrete work, the specification for materials viz. cement, sand, fine and coarse
aggregates and water shall be the same as that specified in reinforced concrete work specification.
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But the proportion of mix will be nominal and the ratio of fine and coarse aggregate may be slightly
adjusted within limits, keeping the total value of aggregates to a given volumes of cement constant to suit
the sieve analysis of both the aggregates. Cement shall on no account be measured by volume, but it shall
always be used directly from the bags (i.e. 50 kg/bag).

The proportion of cement, sand, aggregate and water for concrete of proportion 1:5:10, 1:4:8, 1:3:6 & 1:2:4
by volume shall generally consist of quantities as given below :

Table 4.23: The proportion of cement, sand, aggregate and by volume

Proportion Quantity of materials used per bag of cement
of Cement Fine aggregate Coarse Total of fine sand | Water
Ingredients (sand) aggregate | coarse aggregates
1:5:10 1 175 Itrs. 390 ltrs. 800 kgs. 60 ltrs.
1:4.8 1 140 ltrs. 280 ltrs. 625 kgs. 45 ltrs.
1:3:6 1 105 Itrs. 210 Itrs. 480 kgs. 34 ltrs.
1:2:4 1 70 ltrs. 140 ltrs. 330 kgs. 32 Itrs.

The quantity of water used shall be such as to produce concrete of consistency required by the particular
class of work and shall be decided by the use of a slump cone. Sufficient care should be taken to see that
no excess quantity of water is used. The final proportion of the aggregate and quantity of water shall be
decided by the Engineer-in-charge on the basis of test in each case.

Table 4.24: Proportion of The Aggregate And Quantity of Water

Mix proportion Cement | Sand Coarse Aggregate in CUM Water

Ordinary mix in volume | N bags | incum 44 0™ 20 mm 12 mm

1:5:10 2.60 0475 |0.6623 | 0.2583 - 156
1:4:8 3.40 0.500 |0.6883 | 0.6883 - 153
1:3:6 (with 40mm aggr.) | 4.4 0485 |0.672 |0.672 0.262 176
1:3:6 (with 20 mm aggr.) | 4.4 0.485 - 0.727 0.242 162.5
1:2:4 (with 20 mm aggr.) | 6.4 0.47 - 0.705 0.235 205
1:2:4 (with 40 mm aggr.) | 6.4 047 0.544 | 0.241 0.126 235
1:1.5:3 8.0 0441 |- 0.6615 0.2205 240
1:1:2 12.20 0.45 - 0.675 0.225 330

The slump shall be specified for each class of work and shall in general be as follows:

Table 4.25: Maximum Slump in Concrete

Type of concrete Max. slump (in mm.)
Mass concrete 50
Concrete below water proofing treatment 50
Coping 25
Floor paving 50

All plain concrete should be preferably mixed in a drum type powder driven machine with a loading hopper
which will permit the accurate measure of various ingredients. If hand mixing is authorised, it should be
done on a water tight platform.

The mixing of each batch in the concrete mixer shall continue for not less than 1.5 minutes after the
materials and water are in the mixer. The volume is mixed materials per batch shall not exceed the
manufacturers rated capacity of the mixer. The mixer shall rotate at a peripheral speed of about 60 metres
per minute.
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Concrete shall be poured and consolidated in its final position within half an hour of mixing. The
retempering of concrete which has partially hardened, that is remixing with or without additional cement
aggregate or water shall not be permitted. Concrete of mix 1:3:6 and 1:2:4 will be required to be vibrated if
specified and directed by the Engineer. In case of the thickness of concrete is more than 150 mm., it may
be vibrated as directed by the Engineer.

The concrete shall be cured for 10 days in ordinary weather and 15 days in hot weather.

Measurements for the work done shall be exact length, breadth and depth shown in figures on the
drawings or as directed by the Engineer and after the concrete is consolidated. No extra shall be paid for
excess quantity resulting from faulty workmanship.

4.36 FINISHING OF CONCRETE

4.36.1 General : Unless otherwise specified, concrete finishes shall conform to the following
specifications:

Finish F1, F2 and F3 shall describe formed surface.
Finish U1, U2 and U3 shall describe un-formed surface.

Off sets or fins caused by disposed or misplaced form sheathing lining or form sections or by defective
form lumber shall be referred to as abrupt irregularities. All other irregularities shall be referred to as
gradual irregularities. Gradual irregularities shall be measured as deviation from a plane surface with
a template 1.5 m. long for formed surface and 3 m. long for unformed surfaces.

4.36.2 Formed Surfaces

Finish F1—shall apply to all formed surfaces for which finish F2, F3 or any other special finish is not
specified and shall include filling up all form tie holes.

Finish F2—shall apply to all formed surfaces so shown on the drawings or specified by the Engineer-in-
Charge. This shall include filling all form tie-holes, repair of gradual irregularities exceeding 6
mm., removal of ridges and abrupt irregularities by grinding.

Finish F3—shall apply to all formed surfaces exposed to view or where shown in the drawings or specified
by the Engineer-in-Charge. Finish F3 - shall include all measures specified for Finish-F2 and in addition,
Filling air holes with mortar and treatment of the entire surface with sack rubbed finish. It shall also
include clean up of loose and adhering debris. Where a sack rubbed finish is specified, the surfaces shall
be prepared within two days after removal of the forms.

The surface shall be wetted and allowed to dry slightly before mortar is applied by sack rubbing. The
mortar used shall consist of one part cement to one and half parts by volume of fine (minus No. 16 mesh)
sand. Only sufficient mixing water to give the mortar a workable consistency shall be used. The mortar
shall then be rubbed over the surface with a fine burlap or linen cloth so as to fill all the surface voids.
The mortar rubbed in the voids shall be allowed to stiffen and solidify after which the whole surface shall
be wiped clean so that the surface presents a uniform appearance without air holes, irregularities etc.
Curing of the surface shall be continued for a period of ten (10) days.

4.36.3 Unformed Surfaces

Finish U1—shall apply to all unformed surfaces for which the finish U2, U3 or any other special finish is
not specified and shall include screeding the surface of the concrete to the required slope and grade.
Unless the drawing specifies a horizontal surface or shows the slope required, the tops of narrow surfaces
such as stair, treads, walls, curbs and parapets shall be sloped approximately 10 mm. per 300 mm. width.
Surfaces to be covered by backfill or concrete sub-floors to be covered with concrete topping, terrazzo
and similar surfaces shall be smooth screeded and leveled to produce even surface, irregularities not
exceeding 6 mm.
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Finish U2—shall apply to all unformed surfaces as shown in the drawing or specified by the Engineer-in-
Charge and shall include screeding and applying a wood float finish to the surface of the concrete to the
required slopes and grade.

Repair of abrupt irregularities unless a roughened texture is specified. Repair of gradual irregularities
exceeding 6 mm.

Finish U3—shall apply to unformed surfaces for which a high degree of surface smoothness is required,
where shown on the drawing or specified by the Engineer-in-Charge. This shall include screeding, floating
and applying a steel trowel finish to the surface of the concrete to the required slopes and grade.

Repair of abrupt irregularities: Repair of gradual irregularities exceeding 6 mm., finishing joints and
edges of concrete with edging tools.

4.37 MODE OF MEASUREMENT FOR CONCRETE WORK

General : Concrete as actually done shall be measured for payment, subject to the following tolerances,
unless otherwise stated hereinafter. Any work done extra over the specified dimensions shall not be
measured for payment.

a) Linear dimensions shall be measured in full centimetres except for the thickness of slab which
shall be measured to the nearest half centimetre.

b) Areas shall be worked out to the nearest 0.01 sqm.

c) Cubic contents shall be worked out to the nearest 0.001 cum.

d) The concrete shall be measured for its length, breadth and height/ depth limiting dimensions
to those specified on drawings or as directed by the Engineer-in-Charge.

NOTE : The sizes of RCC members as assumed in the estimate are based on preliminary drawings
and are likely to be changed. The contractor is not entitled to any extra claim due to such changes.

Deductions: No deductions shall be made for the following
a) Ends of dissimilar materials e.g. joists, beams, posts, girders, rafters, purlins, trusses, corbels,
steps etc. upto 500 sq cm. in cross section.
b) Opening upto 0.1 sgm. (1000 sq cm)
c) Volume occupied by reinforcement.
d) Volume occupied by pipes, conduits, sheathing etc. not exceeding 25 sq c¢cm. each in cross
sectional area. Nothing extra shall be paid for leaving and finishing such cavities and holes.

i) COLUMN FOOTING

R.C.C. in foundation and footings shall be measured for its length, breadth and depths limiting dimensions
to those specified in drawing or as ordered in writing by the Engineer-in-Charge. In case of tapering
portions of column footings, the quantities shall be calculated by the Formula :

Volume V= Hi3 x [A1+Az +V {A1xA)];

where A1 = Area at top of footing, A2 = Area at bottom of footing and H = Height of footing.

ii) COLUMN

Column shall be measured from top of footings to the plinth level and from plinth level to the structural slab
level and to the subsequent structural slab levels. Measurements for higher grade concrete in columns at
its junction with lower grade concrete beams shall be restricted to the olumn section supporting the beam
in question.

iii) WALL
All walls shall be measured from top of the wall footing to the plinth level and from plinth level to the top
of structural first floor and to subsequent floors.
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iv) BEAM AND LINTEL

Beam shall be measured from face to face of the columns, walls, cross beams including haunches if any.
The depth of the beams shall be measured from the top of the slab to the bottom of the beam except in
the case of inverted beam where it shall be measured from top of slab to top of beams. The beams and
lintels with narrow width even though acting as facia in elevation in some cases, will be measured as
beams and lintels only.

v) SLAB

The length and breadth of slab laid to correct thickness as shown in the detailed drawings or as ordered by
the Engineer-in-Charge shall be measured between beams, walls and columns.

vi) CHAJJAS, FACIAS, FINS AND MULLIONS

Chaijjas shall be measured net from supporting faces upto the edges of chajjas without any facia.
Facia shall be measured full excluding chajja thickness.

a)
b)
¢) End fins shall be measured full.
d)
)

Intermediate fins, mullions shall be measured between chajjas or other supporting structural members.
e) Parapets shall be measured from top of slab/ chajja.

vii) STAIRCASE

The concrete in all members of staircase like waist slabs, steps, cantilever steps, stringer beams etc. shall
be measured for their length, breadth and depth, limiting dimensions to those specified on drawings. No
deductions shall be made for embedded plugs, pockets.

Rates: The rate for P.C.C/ R.C.C. shall include the cost of all materials, labour, transport, tools and
plants and all the operations mentioned hitherto, including or excluding the cost of form work and/ or
reinforcement as mentioned in the schedule of quantities. The rates also shall include the cost of

testing materials, mix design, cube test and allied incidental expenses.
*kkkkk

5. FORM WORK
5.0 GENERAL

The form work shall consist of shores, bracings, sides of beams and columns, bottom of slabs etc.
including ties, anchors, hangers, inserts etc. complete which shall be properly designed and planned for
the work. The false work shall be so constructed that up and down vertical adjustment can be made
smoothly. Wedges may be used at the top or bottom of timber shores, but not at both ends, to facilitate
vertical adjustment or dismantling of form work.

5.1 DESIGN OF FORM WORK

The design and engineering of form work as well as its construction shall be the responsibility of
Contractor. If so instructed, the drawings and calculations for the design of the form work shall be
submitted well in advance to the Engineer-in-Charge for approval before proceeding with work, at no extra
cost to the Department. Engineer-in-Charges approval shall not however, relieve Contractor of the full
responsibility for the design and construction of the form work. The design shall take into account all the
loads vertical as well as lateral that the forms will be carrying including live and vibration leadings.

5.2 TOLERANCES

Tolerances are a specified permissible variation from lines, grade or dimensions given in drawings. No
tolerances specified for horizontal or vertical building lines or footings shall be constructed to permit
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Initially the bar is shot blasted to remove all mill scale and to give kind of surface finish required for
adequate bonding between epoxy and steel. The bar is then heated to a carefully controlled
temperature(200-250deg.C) chamber and then passed through a spray booth where electrostatically
charged epoxy powder particles are deposited evenly(fused) on the surface of bar. The thickness of
coating shall be minimum 150 microns(0.005 to 0.009inch) for effective protection against chloride and
adequate flexibility during bending.

6.1.2 Stainless Steel Rebars: Under special functional requirement such as use in the vicinity of magnetic
sensitive equipment (MRI-Magnetic Resonance Imaging), to prevent magnetic foot print non-magnetic
stainless steel rebars of grade S-304/S-316(preferred) conforming to BS 6744 shall be used. The yield
stress(0.02% proof stress) of plain SS Rebars shall be 500N/mm? (U.T.S=550N/mm2) and elongation shall
be more than 14% as per BS 6744. High strength and high bond strength stainless steel rebars ( also
known as Grip-Rib Bar) having yield strength of 650N/mm2 and UTS of 750N/mm?2 conforming to BS-6744
may be used if specified. Binding wires used for tying shall be 1.2mm dia. S.S wire of similar grade
stainless steel. Chemical Composition of Stainless Steel grade S-304/S-316 shall be as per IS 6911-1992

6.2 TERMINOLOGY

Elongation: The increase in length of a tensile test piece under stress, expressed as a percentage of the
original gauge of a standard piece.

Longitudinal Rib: A uniform continuous protrusion, parallel to the axis of the bar/wire (before cold-
working, if any).

Nominal Diameter or Size: The diameter of a plain round bar/wire having the same mass per metre
length as the deformed bar/wire.

Nominal Mass: The mass of the bar/wire of nominal diameter and of density 0.00785 kg/mm? per meter.
Nominal Perimeter: 3.14 times the nominal diameter of a deformed bar/Wire.

Percent Proof Stress: The stress at which a non-proportional elongation equal to 0.2% of the original
gauge length takes place.

Uniform elongation: The elongation corresponding to the maximum load reached in a tensile test (also
termed as percentage total elongation at maximum force).

Tensile Strength: The maximum load reached in a tensile test divided by the effective cross-sectional
area of the gauge length portion of the test piece (also termed as ultimate tensile stress).

Transverse Rib: Any rib on the surface of a bar/wire other than a longitudinal rib

Yield Stress: Stress (that is, load per unit cross sectional area) at which elongation first occurs in the test
piece without increasing the load during the tensile test. In the case of steels with no such definite yield
point, proof stress shall be applicable.

The high strength deformed steel bars and wires for concrete reinforcement shall be hot rolled steel
without subsequent treatment or hot rolled steel with controlled cooling and tempering and cold worked
steel, and reinforcing bars and wires which may be subsequently coated.

Steel bars shall be supplied from M/s. Steel Authority of India Ltd. (SAIL) or M/s. TATA Steel (TISCO) or
M/s. Rashtriya Ispat Nigam Ltd (RINL) from their own plants rolled from virgin material, and shall be
procured directly or from their authorised dealers and not from re-rollers or conversion agents. The
contractor shall supply copy of Documentary evidence of purchase of steel from the specified
manufacturers.

Specification for Civil Works 2015 78



6.3 TESTS

The contractor shall submit the test certificate of manufacturer. Regular tests on steel supplied by the
contractor shall be performed by the contractor at the approved lab, in presence of the Departmental
Engineers as per relevant Indian Standards. Engineer-in-charge may require Contractor to perform
necessary tests of samples at random as per relevant B.I.S. All cost of such tests and incidentals to such
tests shall be borne by the Contractor. The quality, grade, colour coding embossing marks etc. all shall be
to the entire satisfaction of the Engineer-in-Charge. Steel not conforming to above test criteria shall be
rejected.

The Chemical, Physical & Mechanical properties of the steel reinforcement bars shall be as per IS 1786.
Unless otherwise specified, Selection and Preparation of Test Sample shall be as per the requirements of
IS 2062.

All test pieces shall be selected either from the cuttings of bars / wires; or from any bar/wire after it has
been cut to the required or specified size and the test piece taken from any part of it. In neither case, the
test piece shall be detached from the bar/wire except in the presence of the EIC or his authorized
representative.

The test pieces shall be full sections of the bars/wires and shall be subjected to physical tests without any
further modifications. No reduction in size by machining or otherwise shall be permissible, except in case
of bars of size 28 mm and above. No test piece shall be annealed or otherwise subjected to heat
treatment. Any straightening which a test piece may require shall be done cold.

For the purpose of carrying out tests for tensile strength, proof stress, percentage elongation and
percentage elongation at maximum force for bars 28 mm in diameter and above, deformations of the bars
only may be machined. For such bars, the physical properties shall be calculated using the actual area
obtained after machining. The following IS codes shall be referred for test methods:

Table 6.1: Indian Standards for Steel Tests

SN Title IS No ISO No.
i | Mechanical testing of metals -Tensile testing 1608 6892
i | Methods for bend test 1599 7438 & 1786 | 15630-1
i | Method for re-bend test for metallic wires & bars 1786 15630-1

THE PROPERTIES AS PER IS 1786 — 2008 ARE REPRODUCED BELOW
Table 6.2: Chemical Composition of the bars

Constituents Maximum Permissible Percent Permissible max.
Fe Fe 415D/ Fe Fe 500D/ Fe Fe Fe Variation
415 Fe 415S 500 Fe 500S 550 | 550D | 600
Carbon 0.300 0.250 0.300 0.250 0.300 | 0.250 | 0.300 0.020%
Sulphur 0.060 0.045 0.055 0.040 0.055 | 0.040 | 0.040 0.005%
Phosphorus 0.060 0.045 0.055 0.040 0.050 | 0.040 | 0.040 0.005%
Sulphur & 0.110 0.085 0.105 0.075 0.100 | 0.075 | 0.075 0.010%
Phosphorus

Notes:

i.  Forwelding of deformed bars, the recommendations of IS 9417 shall be followed.

ii.  Incase of deviations from the specified maximum, two additional test samples shall be taken from
the same batch and subjected to the test or tests in which the original sample failed. Should both
additional test samples pass the test, the batch from which they were taken shall be deemed to
comply with this standard. Should either of them fail, the batch shall be deemed not to comply with
this standard
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