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Cement and Concrete Sectional Committee, CED 2

FOREWORD

This Indian Standard ( First Revision ) was adopted by the Bureau of Indian Standards on
24 November 1989, after the draft finalized by the Cement and Concrete Sectional Committee had
been approved by the Civil Engineering Division Council.

Ordinary reinforced concrete pipes being unsuitable for use in situations where relatively high
water pressures are met with, other types of pipes, such as prestressed concrete pipes, steel pipes,
cast iron pipes and asbestos cement pressure pipes, etc, are often used in such'situations. One such

type is the steel cylinder pipe with concrete lining and coating and these pipes have the advantage
that they provide the required rigidity even when thin shells are used to form the steel cylinder.

Steel cylinder pipes with concrete lining and coating are used in water mains and, to a limited
extent, in the pressure sewer lines and irrigation works. When used for carrying highly acidic
sewage or industrial waste, necessary precautions should be taken to prevent exposure of steel
cylinder to the action of the sewage or industrial waste. When the pipes are likely to be in
contact with corrosive soil, proper precautions should be taken, such as coating with bitumen on
the outside, using richer mix and/or using sulphate resistant mixes.

This standard covers the technical provisions relating to steel cylinder pipes with concrete lining
and coating. Specials for steel cylinder pipes with concrete lining and coating are covered in

IS 7322 : 1985.

This standard was first published in 1963 with the title ‘Steel cylinder reinforced concrete pipes’.
The present revision has been done with a view to modifying some of the requirements in the light
of experience gained in the use of this standard. This revision incorporates a number of technical

changes, the most important of them are as follows:

a) Inclusion of pipes of internal diameter 800, 1 000, 1 300, 1 500 and 1700 mm and extending
the internal diameter of pipes up to 3 000 mm;

b) Modification in recommendations regarding reinforcement cage;

c) Modification of ends of pipes for jointing;

d) Modification in the thickness of lining, coating and barrel thickness;
e) Deletion of pressure steam curing; and

f) Splitting of the standard into three distinct sections as follows:

Section 1 General
Section 2 Steel cylinder

Section 3 Lining and coating

In this revision the title of the standard has been modified since such pipes are basically steel
cylinder pipes on which lining and coating of concrete is done for better performance and
rigidity.

The composition of the committee responsible for the formulation of this standard is given in
Annex B.

For the purpose of deciding whether a particular requirement of this standard is complied with,
the final value, observed or calculated, expressing the result of a test, shall be rotinded off in
accordance with IS 2 : 1960 ‘Rules for rounding off numerical values ( revised )’. The number of
significant places retained in the rounded off value should be the same as that of the specified
value in this standard.
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Indian Standard

STEEL CYLINDER PIPES WITH CONCRETE
LINING AND COATING —SPECIFICATION

( First Revision )

1 SCOPE

1.1 This standard lays down the requirements
for steel cylinder pipes with concrete lining and
coating having nominal internal diameter from
200 mm to 3000 mm for use in water mains,
sewers, irrigation works and similar situations.

NOTES
1 Such pipes shall generally be provided with:

a) plain ends

1) for butt welded joints with collar upto 700 mm
dia, and

2) for simple butt welded jointing above 800 mm
ia.

b) flanged ends; and

¢) Spigot and socket ends ( conforming to relevant
Indian Standard ) for joints with rubber rings.

2 Pipes having other type of ends may be used, where
specifically required.

2 REFERENCES

2.1 The Indian Standards listed in Annex A are
necessary adjuncts to this standard.

SECTION 1 GENERAL
3 CLASSIFICATION
3.1 For the purpose of this standard, steel

cylinder pipes with concrete lining and coating
shall be classified as under:

Class Test Pressure
Class 1 0'5 Mpa (or 50 m head )
Class 2 1'0 Mpa (or 100 m head ) .
‘Class 3 1'5 Mpa ( or 150 m head )
Class 4 2'0 Mpa (or 200 m head )
Class 5 2'5 Mpa (or 250 m head)

Above 25 Mpa (or above
250 m head ), the exact test
pressure being specified by the
purchaser

Jpecial class

NOTE — As a general guide the corresponding working
pressure for these pipes may be taken as 50 percent and
67 percent of the above values for pumping maius and
gravity mains, respectively.

4 DIMENSIONS
4.1 Diameter

The internal diameter of finished pipes shall be
200, 250, 300, 350, 400, 450, 500, 600, 700, 800,
900, 1000,1100, 1200, 1300, 1400, 1500,
1600, 1700, 1800, 1900, 2000, 2100, 2200,
2 300, 2400, 2500, 2600, 2700, 2800, 2900
and 3 000 mm.

4.1.1 Tolerance on internal diameter shall be
+3 mm for pipes of diameter 300 mm and
under, and +6 mm or 41} percent of internal
diameter, whichever is less, for pipes of
diameter exceeding 300 mm.

4.2 Length

The length in which the pipes are to be supplied
shall be mutually agreed to between the
purchaser and manufacturer. However, the
recommended length is 6 m. The overall length
of the pipe shall not vary by more than =1
percent of the agreed length, unless otherwise
agreed to between the purchaser and the
manufacturer.

5 WORKMANSHIP AND FINISH

5.1 The pipes with lining and coating shall be
straight and free from cracks, except craze
cracks. The ends of the pipes shall be square
with their longitudinal axis so that when placed
in a straight line in the trench no opening
between ends in contact shall exceed 3 mm in
pipes up to 600 mm diameter (inclusive ), and
6 mm in pipes larger than 600 mm diameter.

5.1.1 The lining and coating of the pipes shall
be smooth, dense and hard, and shall not be
coated with cement wash or other preparation
unless otherwise agreed to between the purchaser
and the manufacturer. The lining and coating
shall be free from excessive laitance and surface
irregularities. Projections exceeding 3 mm
measured from the general surface of the linihg
shall be removed either by trowelling before the
}ini.ng has set, or by grinding after curing of the
ining.

5.1.2 In case of coating applied under pressure
by rotary brushes or by guniting the surface may
not have smooth finish.



IS 1916 : 1989
5.2 Defects

Defects shall be deemed to include voids, sand
and clay pockets, blisters, areas that are thin or
drummy or excessively cracked or not in contact
with the surface of the pipe and cracks into
which a flat metal filler gauge 0'8 mm thick can
be inserted to a depth of half the thickness of
lining and coating at intervals along the crack
not exceeding 75 mm. Superficial cracks shall
be deemed not to be defects.

5.2.1 Repair of Defects

Defects shall be repaired as soon as practicable.
Unless otherwise specified, defects shall be
repaired to the full thickness by hand trowelling.

NOTE — Other methods of repair are subject to agree-
ment between the purchaser and the manufacturer.

6 MARKING

6.1 The following information shall be clearly
marked on the each pipe:

a) Size of pipe,
b) Class of pipe,
c) Date of manufacture, and

d) Indication of the source of manufacture.
SECTION 2 STEEL CYLINDER
7 MATERIALS

7.1 The steel cylinder shall be manufactured
from steel plates conforming either to IS 226 :
1975 or to IS 2062 : 1984. Stiffening bands and
flats, where used, shall also conform either to
1S 226 : 1975 or to 1S 2062 : 1984. Where the
thickness of the steel plate, the stiffening band
or flat exceeds 20 mm, only steel conforming to
IS 2062 : 1984 shall be used.

7.2 Electrodes for Welding

The electrodes used for welding of steel plates
shall conform to IS 814 ( Part 2) : 1974.

8 DESIGN
8.1 General

Steel cylinder shall be designed such that the
maximum tensile stress in steel under the speci-
fied hydrostatic test pressure does not exceed
200 Mpa, assuming that no tension is taken up
by the concrete.

8.2 The thickness of the plate used for steel
cylinder shall be nrot less than the thickness
specified in Table 1.

Table 1 Minimum Thickness of Plates
for Steel Cylinders

( Clause 8.2)

Internal Diameter Minimum
of Finished Pipe Thickness
( see also 4.1) of Plate
mm mm
200 to 450 30
500to 900 50
1000 to 1 100 60
1 200 to ! 500 80
1 600 to 1 800 100
1 900 to 2 200 120
2 300 to 2 60O 14.0
2700 to 3 000 16.0

9 MANUFACTURE

9.1 The steel cylinder shall be formed by
shaping and welding together steel plates of
specified thickness. Either lap welding or butt
welding shall be adopted for all longitudinal
and circumferential welds. All welds shall be
made down-hand by the manual welding or
automatic shielded arc welding process. Welding
shall be done so that there shall be thorough
fusion and complete penetration. Prior to
welding, ‘the plates shall be fitted closely and
during welding they shall be held firmly. For
guidance on metal arc welding, reference may
be made to IS 816 : 1969.

9.2 The ends of the steel cylinder shall be square
with its longitudinal axis.

10 HYDROSTATIC TEST

10.1 Each steel cylinder shall be subjected, be-
fore concreting, to hydrostatic test under a water
pressure equivalent to the test pressure given
in 3.1. The steel cylinder shall be kept under
pressure by pumping water for a period of not
less than one minute, and while under pressure,
the cylinder shall be moderately hammered with
a 1 kg hammer throughout its length. The steel
cylinder shall withstand the pressure test without
showing any leakage. Cylinders which show
leakage may be rewelded at the points of
leakage and subjected to a repeat hydrostatic
test and may be accepted if it does not show any
leakage.

SECTION 3 LINING AND COATING
11 MATERIALS
11.1 Reinforcement
All cage reinforcement used in the pipe shall

conform to IS 432 (Part 1) :1982 or 1S 432
(Part 2} 1 1982,



11.2 Cement

The cement for concrete or mortar used in the
lining and coating of steel cylinder pipes shall
conform to IS 269 : 1989 or IS 455 : 1989 or
1S 1489 : 1976 or 1S 8041 : 1990 or IS 8043 : 1978
or IS 8112 : 1989 or IS 6909 : 1990 or IS 6452 :
1989 or IS 12269 : 1987 or IS 12330 : 1988.

11.3 Aggregates

The aggregates used shall conform to IS 383:
1970. The maximum size of aggregate shall be
one-third the thickness of concrete covering the
steel cylinder either outside or inside.

11.4 Concrete and Mortar

The concrete mix shall have a minimum cement
content of 450 kg/m® and a characteristic com-
pressive strength of 25 N/mm? at 28 days. If
mortar is used, it shall have a minimum cement
content of 600 kg/m® and a characteristic com-
pressive strength of 25 N/mm?® at 28 days.

NOTES

1 Compressive strength test of concrete shall be conduc-
ted on 150 mm cubes in accordance with IS 516 : 1959
and compressive strength test of mortar shall be conduc-
ted on 70'6 mm cubes in accordance with IS 4031
(Part 6): 1988,

2 The water-cement ratio shall be the least that will
produce a workable mix. No limit has been set for the
water-cement ratio because the optimum ratio depends
on the mix proportions, the diameter of the pipe to be
lined and coated, and the method of applying concrete
or mortar to the pipe.

12 THICKNESS AND COVER

12.1 Lining and Coating Thickness

The minimum thickness of lining and coating
shall be as given in Table 2.

Table 2 Minimum Thickness of
Lining and Coating

Internal Minimum Minimum
Diameter of Thickness of Thickness of
Finished Pipe Lining Coating
mm mm mm
200 to 300 15 25
350 to 400 20 25
450 to 3 000 25 25

12.2 Cover

The clear cover to the reinforcement whether
steel cylinder or cage shall not be less than 9 mm
for lining and 12 mm for coating.
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13 MANUFACTURE
13.1 Cage Reinforcement

Minimum reinforcement in the coating shall be
three percent of the quantity of steel cylinder of
minimum plate thickness given in Table 1. The
reinforcement shall be wire, wound spirally or
wire fabric. The coating shall be applied before
any rusting occurs to the reinforcement. Longi-
tudinal reinforcement is required in case coating
is done by vibration.

13.1.1 Wire

Anchoring of-ends and splices in the wire shall
be by welding or by other suitable means. The
wire reinforcement may be given a tension
of 50 to 75 Mpa while wrapping on the shell
before the coating is applied.

13.1.2 Wree Fabric

Splices shall be made by welding or other
suitable means. The fabric shall be wrapped on
the shell by tack welding.

13.2 Mixing of Concrete or Mortar

The concrete or mortar for lining and coating
shall be mixed in mechanical mixers. Mixing
shall be continued until there is a uniform
distribution of the materials and the mass is
uniform in colour and consistency but in no case
shall the mixing be done for less than two
minutes.

13.3 Lining and Coating

Lining shall always be done at the manufacture’s
works. Whilst coating shall be done later either
at the manufacturer’s works or at site.

13.3.1 Lining shall be done by spinning or
spinning combined with vibrations or vibrations.

13.3.2 Preparation of Steel Surface

At the time of application of the concrete or
mortar, the surface of the pipe shall be clean.
Loose rust, loose millscale, dirt, debris. oil, grease
and other detrimental materials shall be removed
by manual, mechanical or chemical means. If
chemicals deleterious to steel or cement are used
to clean the steel surface, such chemicals shall
be removed at the completion of cleaning
process.

13.3.3 Coating shall not commence before the
expiry of three days after the completion of the
lining unless otherwise it is established that the
lining has attained a works cube strength of not
less than 10 Mpa earlier than this period. During
this entire period the lining shall be under
curing. The coating shall be either vibrated or
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applied under pressure by rotary brushes or
guniting.

13.3.4 In case any portion of the pipe is to be
left exposed without lining and coating, the
same shall be mutually agreed to between the
purchaser and the manufacturer.

NOTE — After field welding of the joint, the exposed
portions of adjacent pipes shall be protected by placing
wire fabric with tack welds and applying cement mortar
by hand.

3.4 Curing

After completion of concreting, the concrete or
mortar shall be kept wet by any suitable means

such as immersion in water, covering by wet
gunny bags or by mechanical sprinklers for a
period of not less than 14 days when cement
conforming to IS 269:1989, IS 455 : 1989,
IS 1489 : 1976, IS 8043 : 1978 and IS 6909 : 1990
is used; not less than 7 days when cement
conforming to IS 8041 : 1990 and IS 8112 : 1989
is used; not less than 3 days when cement con-
forming to IS 6452 : 1989 and IS 12269 : 1989 is
used and not less than 21 days when cement
conforming to IS 12330 : 1988 is used.

13.4.1 Steam Curing

Non-pressure steam curing may be permitted
provided the requirements of non-pressure
steam curing are fulfilled.

ANNEX A
(Clause 2.1)

LIST OF REFERRED INDIAN STANDARDS

IS No. Title

226 : 1975 Specification for structural
steel ( standard quality ) ( fifth
revision

269 : 1989 Specification for 33 grade
ordinary Portland cement
( fourth revision )

383 : 1970 Specification for coarse and
fine aggregates from natural
sources for concrete (second
revision )

432 Specification for mild steel and

medium tensile steel bars and
hard-drawn steel wire for
concrete reinforcement : Part 1
Mild steel and medium tensile
steel bars ( third revision )

(Part 1) : 1982

Specification for mild steel and
medium tensile steel bars and
hard-drawn steel wire for
concrete reinforcement : Part 2
Hard-drawn steel wire ( third

432
(Part 2): 1982

revision )

455 : 1989 Specification for Portland slag
cement (_fourth revision )

516 : 1939 Method of test for strength of
concrete

814 Specification for covered elec-

trodes for metal arc welding
of structural steels: Part 2
Welding sheets (_fourth revision )

(Part 2) : 1974

IS No. Title

816 : 1969 Code of practice for use of
metal arc welding for general
construction in mild steel ( first
revision )

1489 : 1976 Specification for Portland
Pozzolana cement ( second
revision )

2062 : 1984 Specification for weldable
structural steel ( third revision )

4031 Methods of physical tests for

(Part 6): 1988 hydraulic cement: Part 6
Determination of compressive
strength of hydraulic cement
( other than masonry cement )

( first revision )

Specification for high alumina
cement for structural use ( first
revision )

Specification for supersulpha-
ted cement ( first revision )
Specification for rapid harden-
ing Portland cement ( second
reviston )

Specification for hydrophobic
Portland cement ( first revision )

43 grade
cement

6452 : 1989

6909 : 1990

8041 : 1990.

8043 : 1978

8112 : 1989 Specification for

ordinary  Portland
( first revision )

Specification for 53 grade
ordinary Portland cement

12269 : 1987

Specification  for  sulphate
resisting Portland cement

12330 : 1988



IS 1916 ;1989

ANNEX B
( Foreword)

COMPOSITION OF THE TECHNICAL COMMITTEE

Cement and Concrete Sectional Committee, CED 2

Chairman Representing

Dr H. C. VisvESVARAYA In personal capacity ( M-10 South Extension II, Ring Road,
New Delhi 110049 )

Members

SaRr1 H. BHATTACHARYA
Dr A. K. CHATTERJEE
Sarr S. H. SUBrRAMANIAN ( 4lternate )
CHIEF ENGINEER ( DESIGNS )
SuPERINTENDING ENGINEER (S & S) ( diternate )
CHIEF ENGINEER, Navacam Dam
SupeRINTENDING ENGINEER, QCC ( Alternate )
CHIEF ENGINEER ( REsEARCH-CUM-DIRECTOR ) Irrigation and Power Research Institute, Amritsar
ResearcH OrFricer ( CoNCRETE TreRNoLOGY ) ( Alternate )

Orissa Cement Limited, New Delhi
Associated Cement Companies Ltd, Bombay

Central Public Works Department, New Delhi
Sardar Sarovar Narmada Nigam Ltd, Gandhinagar

DiRECTOR
JoinT DirECTOR ( Alternate )
Direcror (CMDD) (N & W)

Deputy DirECTOR (CMDD) ( NW & §) ( Alternate)

Sari K. H. GaNgwaL
Surrt V. Pattabhi ( Alternate )
SHRr1 V. K. GHANERAR
SHRI S, GorPINATII
SHrI R, TaMiLakanraN ( Alternate )
SHRrI S. K. GUHA THAEURTA

SHRI S. P. SANKARANARAYANAN ( Alternate)

Dr IRs1iAD MasooDp

Joint Direcror Stanparps (B & §) (CB-1)

A. P. Engineering Research Laboratories, Hyderabad
Central Water Commission, New Delhi
Hyderabad Industries Ltd, Hyderabad

Structural Engineering Rescarch Centre ( CSIR ), Ghaziabad
India Cements Ltd, Madras

Gannon Dunkerley & Co Ltd, Bombay
Central Building Research Institute { CSIR ), Roorkee

Research, Designs & Standards Organization ( Ministry of
Railways ), Lucknow

Joint DirECTOR STANDARDS (B & S) ( CB-11) ( Alternate )

Sur1 N. G. Jossr

Sur1 P. D. KeErkar ( Alternate)
Sari D. K. Kanuxego

SurI B. R. MEENA ( Alternate )
Seri1 R. L. Kiroor

Suri R. K, SaxeNa ( Alternate )
Surt P. KRISHNAMURTHY

Suri S. COAKRAVARTHY ( Alternate )
SHRI G. K. MaJumpar

Surt S. O. Raxcarr ( diternate)
Sar1 P. N. MEnTa

Suri1J. S. SaANGaNERIA ( Alternate )
MEMBER-SECRETARY

Direcror { Crviv) ( Alternate )
Dr A. K. Mullick

Dr S. C. AuLuwaria ( Alternate )
SuRri1 NirmMaL SiNGH

Sunrt 8. S. MicrLani ( Alternate)
Surt R. C. ParaTE

L1-Cor, R. K. Sinen ( Alternate )
Sury H. S. Pasricua
Surr Y.R. PuvLL

Sunrt S. 8. SEeura ( Alternate )
Surt Y. R, PuuLL

Sunt K. B. THANDEVAN ( Alternate )
Sur1 G. Rampas
Dr M. RaMmaiau

Dnr A. G. Mapiiava Rao ( Alternate )
REPRESENTATIVE
Suri A. U. RIJHSINGHANT

Sur1 C. S. Snanma ( Alternate )
Sar1 J. SEN GurTa

Sart A. K. LaL ( Alternate )
Suri T. N. Suspa Rao

Surt S. A. Reddi ( Alternate )
SureRINTENDING ENGINFER ( DESIGNS )

Indian Hume Pipes Co Ltd, Bombav
National Test House, Calcutta

Ministry of Transport, Deptt of Surface Transport ( Roads
Wing )}, New Delhi

Larsen and Toubro Limited, Bombay

Hospital Scrvices Consultancy Corporation ( India) Ltd,
New Delhi

Geological Survey of India, Calcutta
Central Board of Irrigation and Power, New Delhi

National Council for Cement and Building Material, New
Delhi

Development Commissioner for Cement Industry ( Ministry
of Industry )

Engincer-in-Chief’s Branch, Army Headquarters

Hindustan Prefab Ltd, New Delhi
Central Road Research Institute ( CSIR ), New Delhi

Indian Roads Congress, New Delhi

Directorate General ot Supplies and Disposals, New Delhi
Structural Engin:ering Rescarch Centre ( CSTR ), Madras

Builders Association of India, Bombay
Cement Corporation of India, New Delhi

National Buildings Organization, New Delhi
Gammon India Limited, Bombay

Public Works Department, Government of Tamilnadu

Execurive ExGINEER ( S. M, R. Division ) ( Alternate )

5



18 1916 : 1989

A1 N. CHANDRASEEARAN ( Alternate )
Dr H, C. VisvrsvaRAYa
<

SHri1 G. RaMan,
Director (Cnnl Engg)

Representing

entral Soil and Materials Research Station New

Institution of Engineers ( India ), Calcutta

Director General, BIS ( Ex-efficie Member )

Secretary

SHR1 N. C. BANDYOPADHYAY
Joint Director ( Civil Engg ), BIS

Concrete Pipes Subcommittee, CED 2: 6

Cenvener
Surt N. G. Josnx

1 H. S. Mawnix ( Alternate )
#oineEs ( SEwEmace ProJecr ) (R & D

Sar1 J. D. PRADHAN ( Alternate )
Sur1 A, W DEsuPANDE

Suri B. V. KaLg ( Alternate )
Suri P, S. GorTa

SuB: VIDBUR BuASKAR ( Alternate )
Snm G. R. Haripas

Joint Diasoron { Staxpamns )} (B&

Joiret DirECTOR ( STANDARDS )
Suri P. D. KELKAR
€ o I € P.mvewsvee o
oHRI I3. v, X AdDRILHOA
DR C. RAJXUMAR

/CB-1)
&S

S
B

Sﬁ io o ;\Annnlnx-mn

SHR1 S, PRAKASH ( Alternate )
SuR1 GoPAL SADASHIV SHIRALEAR

SBRR1 MukUND Nampro Pore ( Alternate )
Lr-Con V. P. Sinaa

Suri Sucaa SiNgH (Alternate )
SuPERINTRNDING SURVEYOR OF WORK s (Nz2)

Sunvevor oF Works { NZ )} { Aliernaie
Sur1 V. M. TaraT1

SHRI A. V. TaLaTi { Aliernaie )
Dr B. VENKATESWARLU

SHR1]. SHEANMUGASUNDARAM ( Alternate )

ir)

Indian Hume Pipe Company Limited, Bombay

Kerala Premo Pipe Factory Ltd, Quilon
Director General of Supphen and Dupouls, New Delhi

Concretc Pipe Manufacturers Associstion of India, New

Delhi

National Environmenial Engineering Research Institute,
Nagpur

Haryana Cement & Concrete Pipes and Poles Manufacturers
Association, Faridah:

Gammon India Ltd, Bambay
Research, Designe and Standards (_)rg_iggu"gi

ucknow

JCB-11) ( Alternate )

Indian Hume Pipe Company Ltd, Bombay
Hindustan Prefab Litd. New Delhi

Nanonal sl Council for Cement and Building Materials, New
Delhi
Municipal Corporation of Delhi, Delhi

Cipas eI, e

Spun Pipes Manufacturer’s Association of Maharashtra,

Pune
sune

Engineer-in-Chief’s Branch, Army Headquarters, New

Delhi
Central Public Works Department, New Delhi

Spunpipe and Construction Co (Baroda) Private Ltd,
Vodadara

Structural Engineering Research Centre ( CSIR ), Madras



Bureau of Indian Standards

BIS is a_statutory institution established under the Bureau of Indian Standards Act, 1986 to
promote harmonious development of the activities of standardization, marking and quality
certification of goods and attending to) connected matters in the country.

Copyright

BIS has the copyright of all its publications. No part of these publications may be reproduced
in any form without the prior permission in writing of BIS. This does not preclude the free use,
in the course of implementing the standard, of necessary details, such as symbols and sizes, type
or grade designations. Enquiries relating to copyright be addressed to the Director
( Publicaticns ), BIS.

Revision of Indian Standards

Indian Standards are reviewed periodically and revised, when necessary and amendments, if
any, are issued from time to time. Users of Indian Standards should ascertain that they are in
possession of the latest amendments or edition. Comments on this Indian Standard may be
sent to BIS giving the following reference:

Doc : No. CED 2 (4204 )

Amendments Issued Since Publication

Amend No. Date of Issue Text Affected

BUREAU OF INDIAN STANDARDS

Headquarters:

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Dethi 110002

Telephones : 331 01 31, 3311375 Telegrams : Manaksanstha

( Common to all Offices )

Regional Offices ; Telephone

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg 331 01 31
NEW DELHI 110002 311375

Eastern : 1/14 C. [. T. Scheme VII M, V. L. P. Road, Maniktola 37 8499, 378561,
CALCUTTA 700054 37 86 26, 37 86 62

53 38 43, 531640,
532384

23502 16, 23504 42,
2351519, 2352315

Western : Manakalaya, E9 MIDC, Marol, Andheri ( East ) 632 92 95, 632 78 58,
BOMBAY 400093 632 78 91, 63278 92

Branches : AHMADABAD, BANGALORE, BHOPAL, BHUBANESHWAR, COIMBATORE,
FARIDABAD, GHAZIABAD, GUWAHATI, HYDERABAD, JAIPUR, KANPUR,
LUCKNOW, PATNA, THIRUVANANTHAPURAM.

Northern : SCO 445-446, Sector 35-C, CHANDIGARH 160036

Southern : C. I. T. Campus, [V Cross Road, MADRAS 600113 {

Reprography Unit, BIS, New Delhi, India



	4: ( Reaffirmed 2001 )


