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AMENDMENT NO. 1 JUNE 1991

TO

IS 12600: 1989 PORTLAND CEMENT, LOW
HEAT - SPECIFICATION

( Page 3. clause 9.2.1.1) - Insert the following new clauses after
9.2.1.1:

"9.2.2 When cement is intended for export and if the purchaser so
requires, packin. of cement may be done in bags other than those given in
9.Z and 9.1.1 with an average net mass of cement per bag as agreed to
between the purchaser and tho manufacturer.

~.2.2.1 For this purpose the permission of the certifying authority
shall be obtained in advance for each export order.

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

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

9.1.2.4 The tolerance requirements for the mass of cement packed
in bags shall be as given in 9.1.1.1 except the average net mass which shall
be equal to or more than quantity in 9.1.2."

(CEO 2)

Prinled al New India Printinll Press. Khurja. India

 



AMENDMENT NO.2 NOVEMBER 1991
TO

IS 12600: 1989 PO~TLAND CEMENT, LOW HEAT­
SPECIFICATION

(Page 4, clause B-l.Z) - Substitute 'up to 2S tonnes' for C of 20 to 2S
tonnes',

(CED2)

Printed at New India Printing Press, Khurja. India

 



AMENDMENT NO. 3 JUNE1m
TO

IS 12610 :"1989 PORTLAND CEMENT, LOW HEAT ­
SPEClftCATION

[ P.,. 3, clluuc feZ-I.1 ( ,. .110A~ No.1) ) - SubldtulC tile
(ollowilll (or tile exiltiJlacia... f.u to '.uA:

",.2.2 Wbca ~me.t is iDleDded for export IDd if tile purdluer 10 IeCIU~Ia,

plckilll or cemeat IDly be dODe illbill or ia dfUlIII with 1.lveliP net·JnUI of
eemeat perbli or drumII agreed to betweeatile purcblser aDd tile IIIIlluflcturer.

'.J.Z.l For Ibis purpose the ~nni..ion of tile celtifYiaI lulbority .bllI be
obIIiaecl in advlace for~b exportOlder.

,.z.z.z The wolds 'FOR EXPORT' lad the lvenF Del IIIUI of cement per
blgldlUm ...... be clearly IIlIrked ia indelible iat08 ada blllclnam.

'.u.J Tbe pICking..tediliball be I. apeed 10 betweea the ma-fadUter Ind
tile purchaser.

'.uA De tolerlDCe requilemenll {orthe maD of ~aneld pICked i. blp/dnam
sblll beu given ia '.2.1.1 except the IYerlge net .... which....11 beeqUilto or
more thlD tbe qUintity in ,.J.Z.•

(CED2)
PrinteeJ at New India Printin, PreIS. Khurja. India

 



AMENDMENT NO. 4 APRIL 2000
TO

IS 12600: 1989 PORTlAND CEMENT, LOW
HEAT - SPECIFICATION

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

(CED 2)
Printed at Nc\\ India Prilltin~ Press. Khurja, lodic'

 



AMENDMENT NO. 5 APRIL 2002
TO

IS 12600: 1989 PORTLAND CEMENT, LOW REAT-­
SPECIFICATION

( Page2, clause6.3.1. liM 6) - Substitute 'less than'lor 'not less than'.

(CED2 )
Reproanphy Unit, BIS, NewDeIbi,IDdia

 



Cement and Concrete Sectional Committee, CED 2

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards on 20 June 1989, after the draft
finalized by the Cement and Concrete Sectional Committee had been approved by the Civil Enaineering
Division Council.

The requirements of low heat Portland cement were earlier covered in IS'269 : 1976 'Specification for
ordinary and Jow heat Portland cement ( third revision )' which in addition, covered the requirements
of ordinary Portland cement. Since the Sectional Committee decided to bifurcate the standard, the
requirements of low heat Portland cement have now been covered in a separate specification.

This specification covers the requirements of Jow heat Portland cement as was given in IS 269 : 1976
with the various amendments published from time to time.

Low heat cement is particularly suited for makin, concrete for dams and many other types of water­
retaining structures, bridge abutments. massive retaining waUs, piers and slabs, etc. In mass eonerenng,
there is often considerable rise in temperature because of the heat evolved as the cement sets and
hardens, and the slow rate at which it is dissipated from the surface. The shrinkage which occurs OD
subsequent cooling sets up tensile stresses in the concrete which may result in cracking. The use of
low heat cement is advantageous since it evolves Jess heat tban ordinary Portland cement.

Mass of cement packed in bags and the tolerance requirements for the mass of cement packed in bap
shall be in accordance with the relevant provisionsof the.Standard8 of Welghtl QIIdMeQSUr~8 ( Packaged
Commoditl6s ) Rulel, 1977and 8-1.2 (see Annex B for information). Any modification in thae
rules in respect of tolerance on ma.1 of cement would apply automatically to this standard.

Thil standard contains clause 11.4.] which gives option to the purchaser and clauses 6.5, '.2.1 and ,.3
which call for agreement between the purchaser and the lupplier.

In the formulation of this standard, considerable assistance haa been rendered by the National Council
for Cement and Building Materials, New Delhi as many of the chanaeaare based on the studies carried
out by them.

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

For the purpose of deciding whether a particular requirement of tbi.· standard is complied with, the
final value, observed or calculated, expressing the result of a test or analysis, ahall 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 off value ahould be the same al that of the .pccified value
in this standerd.
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Indian Standard

PORTLAND CEMENT, LOW HEAT
SPECIFICATION

1 SCOPE

1.1 This standard coven the manufacture and
chemical and physical requirements of low heat
Portland cement for use where low heat of hydra­
tion is required, as in mass concrete for dams.

2 REFERENCES

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

3 TERMINOLOGY

3.1 For the purpose of this standard, the defini­
tions given in IS 484S : 1968 shall apply.

4 MANUFACTURE

4.1 Low heat PortJand cement shall be manu­
factured by intimately mixing together calcareous
and argillaceous and!or other silica, alumina or
iron oxide bearing materials, burning them at a
clinkeriDI temperatureand grinding the resultant
clinker so as to produce a cement capable of
complying with this specification. No material
shalJ be added after burning, other than gypsum

( natural or chemical) or water or both, and not
more than one percent of air-entraining agents or
other agents which have proved not to be harmful.

NOTE - Chemical gypsum shall be added provided
that the performance' requirements of the final
product al specified in this standard are met with.

5 CHEMICAL REQUIREMENTS

5.1 When tested in accordance with the methods
given in IS 4032 : 1985, low heat Portland cement
shall comply with the chemical requirements given
in Table 1 and S.2-

S.2 The percentage of lime, after deduction of that
necessary to combine with SUlphuric anhydride
percent, shall be:

a) not more than 2·4 ( SiO. ) + 1'2 ( Al~03 )
+ 0·65 ( FelOa ), and

b) not Jess than 1·9 ( SiOI ) + 1-2 ( AltO. )
+ 0·65 ( Fe~03 ).

NOTE - Each symbol in brackets refers to the
percentage ( by mass of total cement) of the oxide
excluding any contained in the insoluble residue
referred to at 81 No. (Ii) of Table 1.

Table 1 Chemical Requirements lor Low Heat Pordand Cement

( Clauses 5.1 and5.2 )

Requir(lmeat

Not Jess than 0'66
Not more than 4 percent
Not more than 6 percent
Not more tban 2-' and 3-0 when tricalcium

aluminate ( lee Note 1 ) percent by mass is
S Or tessand greater than S respectively

Not more than 5 percent

Chancterlstlc

Ratio of percentage of alumina to that of iron oxide
Insoluble residue, percent by mass
Maanesia, percent by mass
Total slIlDhur content ca lculated as SUlphuric

anhydride ( SO. ), percent by mass

v) Total 101. on ignition
NOTES

1 The tri-ealelum aluminate content (CIA) ia calculated by the formula:
C.A .. 2·6~ ( AI.O, ) - 1'69 ( Fe,O.l

where each .ymbol in brackets referl to tbe percentage ( ~y mass of total cement) of the oxide, excludiol
any contained in the insoluble residue referred at 51 No. (ii ).

2 Alkali allregate reactions have been noticed in aBlrqates in some parts of the country, On )arle and
important jobs where the concrete ia likely to bo exposed to humid atmosphere or wettiDI action, it is
advisable tbat the alarelate be tested for alkali aurepto: reaction. In the case of reactive allrelates.
the use of cement with alkali contem below 0·6 percent expressed as sodium oxide (Na.O), is
recommended. Where, bowever

l
such cements are neft available, use of Portland pozzo)aDa cement

or cement pozzoJanlc admixture s recommended. -
3 The Jlmlt or total chloride content'.in cement for UN in plain and other reinforced concrete structures is
belll' reviewed. Till that time, the limit may be mutually .arced to between the purchaser aDd tbo
manUfacturer. .

SINo.

i)

ii)

Hi)
Iv)

1
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, PHYSICAL REQUIREMENTS

6. t Fineness

When tested for fineness by Blaine's air permea­
bility method as described in IS 4031 ( Part 2 ) :
1988, the specific surface of cement shall be not
less than 320 m:!/kg.

6.2 Souadness

6.2.1 When tested by 'Le Chatelier' method and
autoclave test described hi IS 4031 (Part 3 ) :
1988, unaerated cement shall not have an expan­
sion of more than 10 mm and 0·8 percent, respec­
tively.

6.1.1.1 In the event of cements failing to comply
with anyone or both the requirements specified
in 6.2.1, further tests fb respect of each failure shall
be made as described in IS 4031 ( Part 3 ) : 1988
from another portion of the same sample after
aeration. The aeration shall be done by spreading
out the sample to a depth of 75 mm at a relative
humidity of SO to 80 percent for a total period of
7 days. The expansion of cements so aerated
shall be not more than 5 mm and 0·6 percent
when tested by 'Le Chatelier' method and auto­
clave test respectively.

6.3 Setting Time

The setting time of the cements, when tested by
the Vicat apparatus method described in IS 4031
( Part 5 ): 1988, shall conform to the following
requirements:

a) Initial setting time in minutes not less than
60, and

b) Final setting time in minutes not more than
600.

6.3. t If cement exhibits false set, the ratio of final
penetration measured after S minutes of comple­
tion of mixing period to the initial penetration
measured exactly after 20 seconds of completion
of nli.ling period, expressed as percent, shall be
not Jess than 50. 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 Compressive Streagt.

The average compressive strength of at least three
mortar cubes ( area of race 50 em") composed of
one part of cement, three parts of standard sand
( conforming to IS 650: 1966) by mass and

({-+ 3·0 ) percent ( of combined mass of cement

plus sand) water and prepared, stored and tested

2

"in the mannetdescribed in IS 4031 (Part 6 ) : 1988
shall beas'follows:

a) 72 ± 1 hour Dot leu than 10 MPa,
b) 168 ± 2 hours not less than 16 MPa. and
c) 672 :l: 4 hours not less than 3S MPa.

NOTE - P is the percenta.e of water required to
produce a paste of standard consistency ( ". 11.3 ).

6.5 Byagreement between the purchaser and the
manufacturer, transverse strength test of plastic
mortar in accordance with the method described
in IS 4031 ( Part 8 ) : 1988 may be specified in
addition to the test specified in 6.4. The per­
missible values of the transverse strength Ihall be
mutually agreed to between the purchaser and the
supplier at the time of placing the order.

6.6 Notwithstanding the strength requirements
specified in 6.4 and 6.5, the cement shall showa
progressive increase in strength from the strength
at 72 hours.

6.7 Heat of Hydration

When tested by the method described in IS 4031
( Part 9 ) : t988, the heat of hydration of cement
shall be as follows:

a) 7 days: not more than 272 kJ/kg, and
b) 28 days: not more than 314 kJ/kg.

7 STORAGE

7.1 The cement shall be stored in such a manner
as to permit easy access for proper inspection and
identification, and in a suitable weather-tight
building to protect the cement from dampness and
to minimize warehouse deterioration.

8 MANUFACTURER'S CERTIFICATE

8.1 The manufacturer shall satisfy himself that the
cement conforms to the requirements of this
standard and, if requested, shall furnish a certi­
ficate to this effect to the purchaser or his repre­
sentative, within ten days of despatch of the
cement.

8.2 The manufacturer shall furnish a certificate,
within ten days of despatch of. the cement, indi­
cating the total chloride content in percent by
mass of cement.

9 DELIVERY
9.1 The cement shall be packed in bags [jute
sacking bag conforming to IS 2580 : 1982, double
hessian bituminized ( CRI type ). multi-wall paper
conforming to IS 11761 : 1986, polyethylene lined
( CRI type) jute, light weight jute conforming to
IS 12154: 1987, woven HDPE conforming to
IS J1652 : 1986, woven polypropylene conforming
to IS 11653 : 1986, jute synthetic union conformin.

 



to IS 12174 : 1987 or any other approved eompo­
lite baa] bearing the manufacturer's name or his
registered trade-mark, if any. The words 'low heat
Portland cement' and the number of bags ( net
mass) to the tonne or the nominal average net
mass of the cement shall be legibly and indelibly
marked on each bag. Bags shall be in good
condition at the time of inspection.

9.1.1 Similar information shall be provided in the
delivery advices accompanying the shipment of
packed or bulk cement ( see 9.3 ).

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

'.2.1 The average net mass of cement per bag may
also" be 25 kg subject to tolerances as given
in 9.2.1 1 and packed in suitable bags as agreed
to between the purchaser and the manufacturer.

9.2.1.1 The number of bags in a sample taken
from weighment showing a minus error greater
than 2 percent of the specified net mass 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. However, the average
net mass of cement in a sample shall be equal to
or more than 2S kg.

9.3 Supplies of cement in bulk may be made by
arrangement between the purchaser and the
supplier ( manufacturer or stockist ).

NOTE - A singte bag or container containing
I 000 kg and more net mass of cement shall be
considered as bulk supply of cement. Supplies of
cement may also be made in intermediate con­
tainers, for example, drums of 200 kg, by agreement
between the purchaser and the manufacturer.

10 SAMPLING

10.1 Samples for Testing

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
purpose of which the cement is required or by the
latter's representative.

10.1.1 The samples shall be taken within three
weeks of the delivery and all the tests shall be
commenced within one week of sampling.

10.1.1 When it is not possibleto test the samples
within one week, the samples shall be packed and
stored in air-tight containers till such time that
they are tested.

10.1 In addition to the requirements of JO.l, the
methods and procedure of sampling shall be in
accordance with IS 3535 : 1986.

10.3 Facilities for SampliDg and Ideatlf,_.
The manufacturer or supplier shall afford every
facility and shall provide all labour and materials

3
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for taking and packing the samples for testing the
cement and for subsequent identification of cement'
sampled.

11 TESTS

11.1 The sample or samples of cement for test
shall be taken as described in 10 and shall be
tested in the manner described in the relevant
clauses.

11.2 Temperature for Testing

The temperature range within which physical tests
may be carried out shall, as far as possible, be
27 ±2°C. The actual temperature during the
testing shall be recorded.

11.3 CoaslsteRey of Staadard Cement Paste

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

11.4 Independent Testing

11.4.1 If the purchaser or his representative
requires independent tests, the samples shall be
taken before or immediately after delivery at the
option of the purchaser or his representative and
the tests shall be carried out in accordance with
this standard on the written instructions of the
purchaser or his representative.

11.4.2 Cost of testing

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

a) By the manufacturer if the results show that
the cement does not comply with the requi­
rements of this standard, and

b) By the purchaser jf the results show that the
cement complies with the requirements of
this standard.

11.4.3 After a representative sample has been
drawn, tests on the sample shall be carried out as
expeditiously as possible.

12 REJECfION

12.1 ~ment may be rejected if it does not comply
with any of the requirements of this specification.

1%.1 Cement remaining in bulk storage at the
mill, prior to shipment, for more than six months,
or cement in bags in local storage in the hands of
a vendor for more than 3 months after the comple­
tion of tests, may be retested before use and may
be rejected if it fails to conform to any of the
requirements of this specification.
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ANNEX A

'( Clause 2.1 )

LIST OF IlUERRED INDIAN STANDARDS

Titl.

Methods for random samplin.

l;Iigh density polyethyleno
( HOPE) woven sacks for
packing cement

Polypropylene (PP) woven
sacks for packing cement

Multi-wall paper sacks for
cement, valved-sewn-gussetted
type

Light weight jute bags for
packing cement

Jute synthetic union bag for
packing cement

IS 12174 : 1987

IS 11761 : 1986

IS 12154 : 1987

IS 11653 : 1986

IS No.

IS 4905 : 1968

IS 11652 : 1986

Title

IS 4845 : 1968

IS No.

IS 650 : 1966

IS 2580 : 1982

JS 3535 : 1986

Standard sand for testin, of
cement (first revision)

Jute sacking bags for packing
cement ( secondrevision )

Methods of sampling hydrau­
lic cement (first revision )

IS 4031 Methods of physical tests for
( Parts 1 to 13) hydraulic cement

IS 4032 : 1985 Method of chemical analysis
of hydraulic cement (first
revision)

Definitions and terminology
reJating to hydraulic cement

ANNEX B

( Clause 9.2 and Foreword)

TOLERANCE REQUIREMENTS FOR THE l\fASS OF CEMENT PACKED IN BAGS

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

NOTE - The mass or a jute sackioa bal conformin.
to IS 2580 : 1982 to hold SO kg of cement is 531" the
mass of a double hessian bituminized (CRt type)
baR to hold ~O kl of cement is 630 I. the mass 01 8
6-p'y paper bal to hold SO kg o( cement is approxi­
mately 400 g and the mass of a polyethylene lined
(CRI Type) jute f,al to hold 50 k. of cement is
approximately 480 I.

B-1 The average net mass of cement packed in than S percent of the bags in the sample. Also
bags at the plant in a sample shall be equal to or the minus error in none of such bass in the
more than SO kg. The number of bags in a sample shall exceed 4 percent of the specifiednet
sample shan be as given below: mass of cement in the bag.

Batch Size Sample Size NOTE - The matter liven in B..l and 8-1.1 are
extracts based on the Slantla,d, 01 Weight., and Mea-

100 to 1SO 20 ,,,res ( Packaged Commodttte» ) Rulel, 1977 to which
32 reference shall be made for fun details. Any

151 to 280 modification made i D these Rules and other related
281 to 500 SO Acts and Rules would apply automatically.

501 to 1 200 80
J 201 to 3 200 125
3 20I and over 200

The bags in a sample shall be selected at random.
For methods of random sampling, IS 49OS: 1968
may be referred to.

B-I.I The number of bags in a sample showing
a minus error greater than 2 percent of the
specified net mass (SO kg) shall be not more

4
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ANNEX C

COMPOSITION OF THE TECHNICAL COMMITIEE

Cement and Concrete Sectional Committee, CED 2

Chalrmall
DR H. C. VISVESVARAYA

M~mbers

SHRI K. P. BANERJEB
SHRI HARISH N. MALANI ( Alternate )

SHRI S. K. BANERJEE

CRIIP ENGINEER ( DD )
SHRI J. C. B.uua ( Alternate )

CHIE' ENGINEER. ( DESIGNS)
SUPERINTENDING ENGINEER ( S &. S )

( Alternate )
CHIEP ENGINEER ( RESEARCH-CUM­

DIRECTOR)
RF.SEARCH OPflCER ( CONCRETE

TECHNOLOGY) ( Alternate )
DIRECTOR

JOINT DIREC1'OR ( Alternate)
DIRECTOR

CHIE' RESEARCH OfFICER ( Alternate)
DIRECTOR (C &, MDD..II )

DEPUTY DIRECTOR (C &. MDD-II )
( Alternate )

SHRI V. K. GHANEKAR

SHRI S. OOPINATH

SHRI A. K. GUPTA
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DR A. K. MULLIClC

SHRl G. K. MAJUMDAR

SHRI P. N. MEHTA
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SHII T. N. SU.SA RAO

SHIU S. A. REDDI ( Alternate)
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National Council for Cement and BuildioS Materials, ~ew Delhi
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