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AM.E:NDM.~Nrr NO. 1 JUNE 1991

T()

IS 6909 : 199() SUPERSUI.4PHATED CEMENT _.­
SPECIFICATION

( First Revision )-

( Page 2, clause 8.2.1.1 ) ---.- Insert the following new clauses after
8.2.1.1:

'8.2.2 When cement is intended for export and if the purchaser so
requires, packing of cement may be done in bags other than those given
in 8.2 and 8.2.1 with an average net mass of cement per bag as agreed to
between the purchaser and the manufacturer.

8.2.2.1 For this purpose the perm-ission of the certifying authority
shall be obtained in advance for each export order.

8.2.2.2 The words 'FOR EXPOR'r' and the average net mass of
cement per bag shall be clearly marked in indelible ink on each bag.

8.2.2.3 The packing material shall be as agreed to between the
supplier and the purchaser.

8.2.2.4 The tolerance requirements for the mass of cement packed in
bags shall be as given in 8.2.1.1 except the average net mass which shall
be equal to or more than the quantity in 8.2.2.'

(CED 2)

Reprograpby Unit, 815, New Delbi, India

 



AMENDMENT NO.3 NOVEMBER 1993
TO

IS 6909 : 1990 SUPERSULPHATED CEMENT­
SPECIFICATION

( First Revision)

AMENDMENT NO.:Z NOVEMBER 1991
TO

IS 6909 : 1990 SUPERSULPIIATED CEMENT­
SPECIFICATION

( First Revision)

(Page 4, clause B-leZ) -Substitute 'up to 2S tannest lor '0(20 to 2S
tonnes',

(CED2)
Reprolraphy UDit, 81S.New Delhi.India

 



AMENDMENT NO.3 NOVEMBER 1993
TO

IS 6909 : 1990 SUPERSULPHATED CEMENT­
SPECIFICATION

( First Revision)

[ Page 2, clause 8.2.1.1 ( see also Amendment No. t )] - Substitute the
following for the existing matter:

'8.%.% When cement is intended for export and if tbe purchaser so requires,
packing of cement may be done in bags or in drums with an average net mass
of cement per bag or drum as agreed to between the purchaser and the
manufacturer.

8.2.1.1 For this purpose the permission of the certifying authority shall be
obtained in advance for each export order.

8.2.2.2 The words '."OR EXPORT' and tbe average net mass of cement per
bag/drum shall be clearly marked in indelible ink on each bag/drum.

8.2.1.3 The packing material shall be as agreed to between the manufacturer
and the purchaser.

8.1.1.4 The tolerance requirements for the mass of cement packed in bags/drum
shall be as given in I.Z.l.1 except the average net mass which shall be equal to
or more than the quantity in 8.1.%.'

(CED2)
Rept'Olrapby Unit,BIS, NewDelhi.Jodia

 



AMENDl\1ENT NO. 4 APRIL 2000
TO

IS 6909: 1990 SUPERSULPIIATED CEMENT­
SI)ECIFICATION

( First Revision)

Substitute 'net mass' for 'average net mass' wherever it appears in the
standard.

(CED 2)
Reprogl'lphyUnit, BJS,New Delhi, India

 



Al\11£NOl\1ENT NO. 5 1\,1AY 2004
T()

IS 6909: 1990 SUPERSUIJPHArrEI) CEMEN'l' ­
SPECIFICA'l'()N

(n-« Revision)

( Page 2, clause 6.3.1, line 6) ---Substitute 'less than' for 'not less than'.

Reprography Unit. 81S, New Delhi. India

 



Cement and Concrete Sectional Committee, CED 2

FOREWORD

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

This standard was first published in 1973 and since then large number of amendments have been
issued from time to time in order to modify various provisions based on the requirements of the
users and also keeping in view the raw materials and fuel available in the country for
manufacture of cement. The important amendments include incorporating a clause on false set
of cement, permitting packaging of cement in 25 kg bags, making compulsory provision for issuing
a certificate indicating the total chloride content in percent by mass of cement, modification in
the tolerance requirements for the mass of cement packed in bags, etc. In view of these large
number of amendments, the Sectional Committee decided to bring out the first revision of the
standard incorporating all these amendments so as to make it convenient for the users.

Supersulphated cement has been successfully used in a variety of aggressive conditions, for
example, for marine works, mass concrete jobs to resist the attack by aggressive water, reinforced
concrete pipes in ground water, concrete construction in sulphate bearing soils, and in chemical
works under conditions involving exposure to high concentrations of sulphates of weak solutions
of mineral acids. It has been used for the underside of bridges over railways and for concrete
sewers carrying industrial effluents. Its use under tropical conditions has' also been recommended,
provided the prevailing temperature is below 40°C (see Note). Although its use as a general
purpose cement can be made with adequate precautions, it is not recommended for producing
steam-cured products. Production of this cement will also result in greater utilization of
blastfurnace slag, an industrial by-product of steel in the country.

NOTE - The limit of 40°C for usc of this cement in tropical conditions is on the basis of available literature and this
limit will be reviewed when more experience will be gained with the use of this cement in this country.

Mass of cement packed in bags and the tolerance requirements for the mass of cement packed in
bags shall be in accordance with the relevant provisions of the Standards of Weights and Measures
( PtJc/cag,d Commodities) Rules, 1977 and 8-1.2 (see Annex B for information). Any modification
in these rules in respect of tolerance on mass of cement would apply automatically to this
standard.

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

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 or analysis, shall be rounded
off in accordance with IS 2 : 1960 'Rules for rounding off numerical values (revised )'. The
number of significant places retained in the rounded otT value should be the same as that 0 f the
specified value in this standard.
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Indian Standard

SUPERSlJLPHATED CEMENT­
SPECIFICATION

( First Revision )

6.1 Finene••

6 PHYSICAL IlEQ,UIREMENTS

5 CHEMICAL REQ,UIREMENTS

i"<)'rE - The Le-Chatelier boiling test procedure and
autoclave expansion are omitted since excessive
uuhydraterl calcium oxide and per iclase content are not
envisaged,

4 percent, Max

10 percent, Max

6 percent, Min

1·5 percent, Ma%

.\'

Insoluble residue

Magnesium oxide

Sulphuric anhydride

Sulphide sulphur

N01'ES

4.2 An approved or established grinding aid
may be used provided it is used in very small
amounts in a manner similar to the grinding of
clinker.

1 The limit of total chloride content in cement for use in
plain and other reinforced concrete structures i. being
reviewed, 'rill that time, the limit may be mutually
agreed to between the purchaser and the manufacturer.
( Method of test for determination of chloride content in
cement, is given in IS 12423 : 1988 ).

2 Granulated slag conforming to IS 12089: 1987 hal
been found suita ble for the manufacture or
supersulphated cement.

5.1 The supersulphated cement shall comply
with the following chemical requirements when
tested in accordance with the methods given in
IS 4032 : 1985.

The cement when tested for soundness by the
Le-Chntr-lier method described in IS 4031
(Part 3) : 1988 (modified to omit the boiling
test so that the initial reading is taken
immediately after moulding and the final
reading after immersion in water at 27 ± 2°C
for 24 hours) shall not have an expansion of
more than 5 mm.

\Vhen tested by Blaine's air permeability
method given in IS 4031 (Part 2 ) : 1988, the
supersulphated cement shall have a fineness
(specific surface) of not less than 400 m2/kg.

6.2 Soundnes8 ( Cold-Espansion )

Calcium sulphate obtained by calcining high
purity gypsum to convert it to anhydrite;
calcinat ion temperature may range from :)00
to 700°C. Naturally occurring anhydrite
( CaSa.,) or industrial by-product anhydrite
may also be used.

4.1 Supersulphated cement shall he manu­
fact ured by intergrinding or intimately
blending a mixture of granulated blast furnace
slag, calcium sulphate and a small amount of
33 grade ordinary Portland cement, Portland
clinker or any ot her sou rce of lime (sri' Note).
The dry grallulated lrlastfu r nace sl;tg component
of the mixture shall not he Jess than 70 percent
by mass. The ccrnen t shall he ground finer
than 3:~ gl ad e ordinary Portland cement and
the technolouy of production shall ensure most
int irnat e blending of its constituents.

~(JTE --- - \Vfwn produced by int una te blending. Iht·
v.ir ious ingre.Iients sough: to be blended shall alsu have
prior grinding to the Iineness required.

4 COMPOSITION AND MANUFACTURE

A hydraulic cement produced by intergrinding
01' intimately blending a mixture of granulated
blastfurnace slag, calcium sulphate and a small
amount of Portland cement, Portland cement
clinker or any other source of lime. The
abbreviation 'SS(~' shall be used for 'super­
sulphated cement',

3.3 Calcium Sulphate

1.1 This standard covers the req uirernents for
composttron, manufacture and testing of
supersulphated cement.

2 REFERENCES

3.1 For the purpose of this standard, the
definitions given in IS 4845 : 1968 shall apply,
in addition to the following.

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

3.2 Supersulphated Cement

3 TERMINOLOGY

1 SCOPE
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6.3 SettiDI Time

The setting time of the supersulphated cement
when tested by the Vicat apparatus method
described in 184031 (Part 5): 1988 shall be as
follows:

inspection and in a suitable weather-tight
building to protect the cement and clinker
component from hydration and to minimize
warehouse deterioration.

8 MARKING AND DELIVERY

1 Standard sand shall conform to IS (~50 : 1~t.i6.

2 P is the percentage of water required to pr-oduce a
paste of standard consistency (SIt! 11.3 ).

6.3.1 If cement exhibits false set, the ratio of
final penetration measured after 5 minute's of
completion of mixing period to the initial
penetration measured exactly after 20 seconds
of completion of mixing period, expressed as
percent, shall be not less than 50 when tested
according to the method described in IS 4031
(Part 14): 1989, In the event of cement
exhibiting false set, the initial and final setting
time of cement when tested by the method
described in IS 4031 (Part 5): 1988 after
breaking the false set, shall conform to 6.3.

6.4 Compre8.ive StreDgth

The average compressive strength of at least
three mortar cubes (area of face 50 cm2 )

composed of one part of supersulphated cement,
three parts of standard sand by mass and
p/4 + 3·0 percent ( of combined mass of cement
plus sand) water, and prepared, stored and
tested in the manner described in IS 4031
( Part 6 ) : 1988 shall be as follows:

a) 72 ± 1 hour not less than 15 MPa

b) 168± 2 hours not less than 22 MPa

c) 672 ± 4 hours not less than 30 :\1Pa

N()TES

a) Initial setting time

1.» Final setting time

Not less than 30
minutes

Not more than 600
minutes

8.1 The cement shall be packed in bags (jute
sacking bag conforming to IS 2580: 1982,
double hessian bituminized (CR I type ), multi­
wall paper conforming to IS 11761 : 1986,
polyethylene lined (CI{ I type), jute, light
weight jute conforming to IS 12154 : 1987,
woven I-IDPE conforming to IS 11652: 1986,
woven polypropylene conforming to
IS 11653 : J986, jute synthetic union conforming
to IS 12174: 1987, or any other approved
composite bags J bearing the manufacturer's
name or his registered trade-mark, if any. The
words 'Supersulphated Cement' and a suitable
mark to distinguish supersulphated cement
from other cements shall be clearly and
indelibly made on each bag. The number of
bags (net mass) to the tonne or the average
net mass of the cement shall be legibly and
indelibly marked on each bag. The bags shall
be in good condition at the time of inspection.

8.1.1 Similar information shall be provided in
the delivery advices accompanying the shipment
of packed or bulk cement (see 8.3 ).

8.2 The average net mass of cement per bag
shall be 50 kg ( see Annex B ).

NO'J'E - Since the specific gravity (2'80 to 2'90) and
the bulk density ( 1'3 kgll ) of supersulphated cement
are lower than those of ordinary Portland cement, the
size of the hag for 50 kg supersulphated cement will be
somewhat larger compared to the size of conventional
bag for ordinary Portland cement.

8.2.1 The average net mass of cement per bag
may also be 25 kg subject to tolerances as given
in 8.2.1.1 and packed in suitable bags as agreed
to between the purchaser and the manufacturer.

6.5 By agreement between the purchaser and
the manufacturer, transverse strength test of
plastic mortar in accordance with the method
described in IS 4031 (Part H) : 1988 may be
specified in addition to the test specified in 6.~,

The permissible values of the transverse strength
for supersulphated cement shall be mutually
agreed to between the purchaser and supplier
at the time of placing order.

6.6 Notwithstanding the strength requirements
in 6.4 and 6.5, supersulphated cement shall
show at 168 hours and C72 hours a progressive
increase in strength from the strength
at 72 hours.

7 STORAGE

7.1 The supei sulphated cement shall be stored
in such a manner as to permit easy access for

2

8.2.1.1 The number of bags in a sample taken
for weighment showing a minus error greater
than 2 percent of the specified net mass shall be
not more than 5 percent of the hags in the
sample. Also the minus error in none of such
bags in the sample shall exceed 4 percent of the
specified net mass of cement in the bag.
However, the average net mass of cement in a
sample shall be equal to or more than 25 kg.

8.3 Supplies of cernent in bulk may be made by
agreement between the purchaser and the
supplier ( manufacturer or stockist j.

N01"R - A single hag or container containing I 000 kg
or more net mass of cement shall be considered as bulk
slIpply of cement. Supplies of cement may a lso hp marie
in intet"lueuiatt· coru a incrs, for example, drums of :lOU kg,
by agreement between the purchaser and the
manufacturer. 
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10 SAMPLING

11 TESTS

9 MANUFACTURER'S CERTIFICATE

11.2 Temperature for Testing

carried out should, as far as possible, be
27 ± 20 c.
11.3 CO.8i.te.cy of Standard CemeDt
P••te

The quantity of water required to produce a
paste of standard consistency, to be used for the
determination of the water content of mortar
for the compressive strength tests and for the
determination of soundness and setting time,
shall he obtained by the method described in
IS 4031 (Part 4) : 1988.

11.4 Non-compliance with Te.t

Any cement which does not comply with any of
the tests and analysis specified in this standard
or which has not been stored in the manner
provided under 7.1 may be rejected as not
complying with this standard.

11.5 Independent Testing

11.5.1 1f the purchaser or his representative
requires independent tests, the samples shall
be taken before or immediately after delivery
at t he option 0 f t he purchaser or his
representative, and the tests shall be carried
out in accordance with this standard on the
writ ten instr uct ions of t he purchaser or his
representative.

11.5.2 Cost oj' Testillg

The manufacturer shall supply, free of charge,
the supersulphared cement required for testing.
Unless otherwise specified in the enquiry and
order, the cost of the tests shall be borne as
follows:

a) By the manufacturer in the event of the
results showing that the cement does not
comply with this standard, and

b) By the purchaser in the event of the
results showing that the cement complies
with this standard.

. 11.5.3 After a representative sample has been
dl awn and hermetically scaled, tests on the
sample shall he carried out cIS expeditiously as
possible.

andSalDpliDgfor

9.1 The manufacturer shall satisfy himself that
the cement conforms to ·the requirements of
this standard, and if requested, shall furnish a
certificate to this effect .to the purchaser or his
representative.

10.1 Samples for Testing and by Whom to
be Taken

9.2 The manufacturer shall furnish a certificate,
within ten days of despatch of cemenr,
indicating the total chloride content in percent
by mass of cement.

A sample or samples for testing may be taken
by the purchaser or his representative, or by
any person appointed to superintend the work
for the purpose for which the supersulphated
cement is required, or by the later's represen­
tative. The samples shall be taken within three
weeks of delivery and the tests shall be
commenced within four weeks of delivery.

The temperature at which physical tests .n e

10.2 Notwithstanding the requirements of 10.1
the methods and procedure of sampling shall
be in accordance with IS 3535 : 1986.

10.3 Facilities
IdentifyiDI

The manufacturer or supplier shall afford every
fa cility, and shall provide all labour and
materials for taking and packing the samples
for testing the supersulpha ted cement and for
subsequent identification of the cement
samples.

11.1 The sample or samples of cement for tests
shall be taken as described in 10.1 and 10.2 and
shall be tested in the manner prescribed in the
relevant clauses.

3
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ANNEX A

( Clause 2.1 )

LIST OF REFERRED INDIAN STANDARDS

IS s«

650 : 1966

2580 : 1982

3535 : 1986

4031 (Parts I to
Part 13): 1988

4031 ( Part ]4) :
1989

4032 : 19n5

4845 : 1958

4905 : 1968

Title

Standard sand for testing of
cement (first revision)

.J ute sacking bags for packing
cement ( second revision)

Methods ofsampling hydraulic
cement (first revision) .

Methods of physical tests for
hydraulic 'cement (first revision)

Met hods of physical tests for
hydraulic cement: Part 14
Determination of false set

Method of chemical analysis
of hydraulic cement (first
recision )

Definitions and. terminology
relating to hydraulic cement

Methods for random sampling

IS JVo.

11652 : 1986

11653 : 19R6

11761 : 1986

12089 : 1987

12154 : 1987

12174: 19B7

12423 : 1988

Title

High density polyethylene
( HDPE) woven sacks for
packing cement

Polypropylene (PP) woven
sacks for packing cement

Specification for multiwall
paper sacks for cement,
valved-sewn-gussetted type

Granulated slag for the
manufactu re of Portland slag
cement

Light weight jute bags for
.packing cement

Jute synthetic union bags for
packing cement

Method for colorimetric
analysis of hydraulic cement

ANNEX B
(Clause 8.2)

TOLERANCE REQ,UIREMENTS POR THE MASS OP CEMENT
PACKED IN BAGS

8·1 The average net mass of cement packed in
bags at the plant in a sample shall be equal to
or more than 50 kg. The number of bags in a
sample shall be as given below:

Batch Sis;e

100 to 150

151 to 280

281 to 500

501 to 1 200

1 201 to 3 200

3 201 and over

Sample Siz,e

20

32

50

80

125

200

specified net mass (50 kg) shall be not more
than 5 percent of the bags in the sample. Also
the minus error in none of such bags in the
sample shall exceed 4 percent of the specified
net mass of cement in the bag.

NOTE - The matter given in B·l and 8-1.1 are extracts
based on the Standards of W,ignts and MltUu"s (PtlektJ"d
CommoditilS) Rules, 197i to which reference shall be
made for full details. Any modification made in these
Rules and other related Acts and Rules would apply
automatically.

8-1.2 In case of a wagon/t ruck load of 20 to 25
tonnes, the overall tolerance on net mass of
cement shall be 0 to + 0·5 percent.

The bags in a sample shall be selected at
randorn ( see IS 4905 : 19(8).

8-1.1 The number of bags in a sample showing
a minus error greater than 2 percent of the

N01'E -- Thv maxs of a JUII' sacking hag conforming to
IS 25HO : I YB2 to hold 50 kg of cement is 531 ,~, the UlCUS

of a dou ble hessian biturninizcd ( CR I t ypc) hag to hold
.r)o kg of cement is 630 g, the mass of a 6-ply paper bag
to hold 50 kg of cement is approximately 400 g and the
mass of a polyethylene lined (CRI type) jute bag to
hold 50 kg of cement is approximately 480 g.
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ANNEX C
( Foreword)

Cement and Concrete Sectional Committee, OED 2

C1&IIinna
Ita H. C. VIIVJl:8VAtlAYA.

.\

R,pr,s.,,'in,
National Council Cor Cement and Buildinl Material.,

New Delhi

IndUltl'Y

(CSIR ),

Cementfor

Larsen and Toubro Limited, Bombay

National 'fest House, Calcutta
Bhakra Beas Management Board, Nanga) l"oWDIhip

Central Soil and Materials Research Station, New Delhi

Central Public Works Department, New Delhi

Central Wat(!r Commission, New Delhi

Structural Engineering Research Centre
Ghaziabad

India Cements Limited. Madras
Hyderabad Industries Limited, Hyderabad
National Buildings Organization, New Delhi
Auociated Cement Companies Ltd, Bombay

Public \Vork~ Department, Government of Tamil Nadu

Natianal Council for Cement and BuUdinl Materiall,
New Delhi

Hospital Services CODiultancy Corporation (India) Ltd,
New Delhi

Geological Survey of India J Calcutta

Development Commissioner
( Ministty or Indu.try )

M. N. Dallur and Company Private Limited, Calcutta

Central Board of Irrigation and Power, New Delhi

Orissa Cement Limited, New Delhi

Gannon Dunkerley &. Company Ltd, Bombay

Engineer-in-ChieC's Branch, Army Headquarten

Hindustan PreCab Limited, New Delhi
Indian Roads Con,rell, New Deihl; .1Ul Central Road

Researcb Institute ( CSIR. ), New Delhi
Central Road Research Inltitute (CSIR ), New Delhi
Central Building Research Institute ( CSIR. ), Roorae

Dalmia Cement ( Bharat ) Limited, New Delhi

Directorate General of Supplies and Disposals, New Delhi
Gammon India Limited, Bombay

Structural Engineering Research Centre ( CSJR ), Madras

Cement Corporation of India Ltd, New Delhi

M.m6,r
SB(U K. P. BANllaJI:E

'SHar HARlaR N. MALANI ( AII,rnal, )­
5Hal s. K. B \NII:HJBP:

CHI. ENOINKBR ( BD )
8.ff 1\ ( J. C. BAfl U a ( Alt"nat, )

CHI•• ENQU'telt:R ( D1e810N. )
SUPRRINTENDINO ENGINEER ( S & S) (Alt".ruJlt )

COlf':l' ENOIMBII:R ( RK8BAaCR-OUIl-DIRBOTOlt ) Irrigation Department, Govemmeat of Punjab
RZSEAUCII OvrrCBlt (CoNoR.'rB TBcBNOLOOY ) (Alurlltlt,)

DrKKo·toR A. P. Engineering R.esearch Laboratories, Hyderabad
JOINT DIRBCTOR ( AlIn""t. )

DIRBCTOR
CRIEI' a.ID8BARCH OFFle" (Alt,rul,)

DIRIECTOn (C &. MDD-II )
DEPUTY DIRKCTOR ( C & MDD-II ) ( Alt.,1UIt. )

SftRt V. K. GItANKKAR

SIIRI G. K. MAJUMDAR

SURI R.. K. SAXBNA (All"".t.)
DR A. K. MULLroK

SORt P. N. MEHTA
88ftl S. K. MATHua ( Alt"",,,, )

SURI NIRMAL SINGH

SRRr 5. GOPINATH

SlIal A. K. GUP"A
SRRIJ. SEN GUPTA

SaRI P.J.JAOU8
DR A. K. CSATTERJ EB ( Alt,rut, )

JOINT DIRJtOTOR STANDARDS ( BitS )leB-I Research, Designs and Standards Organization ( Ministry
oC Railwaya ), Lucknow

JOINT DIRKC1'OR STAlfDARD8 ( B & s )/eD-II ( AI'"II",)
SKBt N. G. J08HI Indian Hume Pipes Co. Limited, Bombay
SRllI R. L. KAPOOll Roads Wing (Ministry oC Transport), Department oC

Surface Transport, New Delhi

SIUH S. S. MIGLANI ( Alt""at, )
SHRI S. N. PAl.

SHRI BtMAN DAfl.OU-'TA ( Altn"t",)
SHill ~. C. PARATB

LT-COL s. K. SlltIGH ( AII""tlt. )
SRIU H. S. PA81UCRA

SKRI Y. R. PSULL

SJfIt t S. S. SlCEHRA ( Alt""tll, )
n« MOII.\N RAJ

DR S. S. REU81 (AI'''lUd6 )
SRRf A. V. RAMAN A

DK K. C. NAKANO (AI,,,,,,,,.)
SHIH G. RAYIlA8

SKIU T. N. SUUDA R·\o
SHIq S. A. Rjenm ( Alt"nal, )

DR·M. R.~M\(Alt
On. .1\. G. MAllifAVA RAO (Alt.rnal.)

SHRI A. U. al.JR8INOlfANl

S"RI C. S. SHAltMA ( Al,,,,,at, )
SROIU.;TAUY

SIIIH K. R. SAXIU~A ( .Al'"ntlt,)
SUPP:IUNTIi:!fI>INO EHOINJ.:SR. ( DR810NR )

EXJtCU1·IV~ ENOINF.Elt ( SMD Drvrsrox ) ( Alternat« )
SRlt1 L. SWAROUP

SHRI H. BHA1'TACJlARYA (Alt.,,,at,)
StUtt S. K. Gt1HA THAKUlt'J'A

SRln S. P. SANKARNARA.V..\NAN (AII,rna" )
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