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Disclosure to Promote the Right To Information

Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest

to the public, particularly disadvantaged communities and those engaged in the pursuit of
w education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.
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Building Limes and Lime Products Sectional Committee, BDC 4

FOREWORD

This Indian Standard ( Second Rev:s:on) was adopted by the Bureau of Indian Standards on
18 MMawalh 1000 aftan tha dAenfi Hwn ~d tha Diild: T mAd Tima Deadmnata Qantinnal
A LVEGINIL 17074 GAlLVE tuc ul“lb uuauLcu Uy luU uuuuuls uuuca auu Asilldw A4 AVUUVLIY JvVviLIViIIAI

Committee had been approved by the Civil Engineering Division Council.

Calcium silicate bricks derive their strength from the formation of calcium silicate hydrates in
crystalllzed form by the reaction -of hydrated lime w1th actlve sﬂxceous materials.. Such active
materials include uﬂcxy g‘r‘Oﬁﬁu S&ﬁu/SixiCéGiiS rock and u_x ash. The chemical reaction lcauiﬁg o
formation of calcium silicate hydrates ( and calcium aluminates in case - of addition of fly ash ) are
carried out under autoclaving at elevated temperature and pressure of steam. Materials, such as,
ground sand containing mostly quartz, the crystalline form of silica, react rather slowly and require
prolonged antoclavmg at hlgh steam pressure. lelted quantlty of ﬂy ash may be used m the mix.
\,mourea calcmm smcate DI'lCKS can alSO oe maue Dy auamg lime ldb[ plngﬁlb io I.IIC raw mlx
before pressure casting. These bricks may be used for masonry construction just like burnt clay
bricks. Calcium silicate bricks may also be used as facing bricks. There is good scope for produc-
tion of such bricks on a commercial scale and their use, specially in . those areas where good clay is
not available for manufacture of burnt clay bricks. “This would also help in boosting the rural
economy and rural housing. The production of calcium silicate bricks on a commercial scale has
already started in the country. This standard lays down the - essential requirements of calcium
silicate bricks to help in the control of its quality in manufacture and use. Requirements of fly ash

223680 DRILAs O AL 253 LAAC COILI0L O 1S Ballily 2iail

lime bricks are bcmg covered under a separate standard ‘Indian Standard Spemﬁcatxon for ﬂy ash
lime bricks ( under preparation )’.

This standard was first published in 1967 under the title ‘Specification for sand lime brick’ and
enhuqnpﬂﬂy revised in 1976, The present r revision under the modified title has been taken up to
allow the use of fly ash, a waste product from thermal power stations, in the manufacture of such
bricks. This revision also allows the manufacture of such bricks in conventional sizes by mutual
agreement between the purchaser and the manufacturer. Requirements regarding drying shrinkage
have been modified in this revision.

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 roundmg 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.



AMENDMENT NO. 1 JULY 2011
TO
1S 4139 : 1989 CALCIUM SILICATE BRICKS — SPECIFICATION

(' Second Revision)
(Second cover, Foreword, para 2, last sentence) — Substitute the following for the existing:

‘Requirement of fly ash lime bricks have been covered in IS 12894 : 2002 Specification for pulverized fuel
ash lime bricks.’

(Page 1, clause 2.1) — Substitute the following for the existing:

‘2.1 The following Indian Standards contain provisions which through reference in this text, constitute
provisions of this standard. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on this standard are encouraged to investigate the
possibility of applying the most recent editions of the standards indicated below:

IS No. Title

3495 (Parts 1to 4) : 1992 Methods of tests of burnt clay building bricks (third
revision)

Part1 Determination of compressive strength
Part2 Determination of water absorption
Part 3 Determination of efflorescence

Part4 Determination of warpage

5454 :1978  Methods of sampling of burnt clay building bricks (first revision)
15648 : 2006 Pulverized fuel ash for lime pozzolana mixture application’
(Page 1, clause 4.1, second sentence) — Substitute the following for the existing:

‘In addition, limited quantity of pulverized fuel ash conforming to 1S 15648 may be used in the mix.’



Amend No. 1to IS 4139 : 1989

(Page 1, clause 7.1, line 4) — Delete *: 1976°.

(CED 4)

Reprography Unit, BIS, New Delhi, India



IS 4139 : 1989

Indian Standard

CALCIUM SILICATE BRICKS —
SPECIFICATION

( Second Revision )

1 SCOPE

1.1 This standard covers the requirements
regarding classification, general quality, dimen-
sions, compressive strength and drying shrink-
age of calcium silicate bricks used in buildings.

2 REFERENCES

2.1 The Indian Standards listed below are neces-
sary adjuncts to this standard.

1S No. Title
IS 3495 (Parts 1  Methods of test for burnt
to 4):1976 clay building bricks ( second

revision )

Specification for fly ash for
use as pozzolana and admix-
ture ( first revision )

Methods of sampling of burnt
clay building bricks (first
revision )

3 GENERAL QUALITY

3.1 Bricks shall be sound, compact and uniform
in shape. Bricks shall be free from visible
cracks, warpage, organic matter, large pebbles
and nodules of free lime. Bricks shall be solid
and with or without frog.

3.2 The bricks shall have smooth rectangular
faces with sharp and square corners and shall
be uniform in colour. When bricks of a parti-
cular colour are required, it shall be by mutual
agreement between the purchaser and the
manufacturer.

4 MATERIALS

4.1 Bricks shall be made of finely ground sand/
siliceous rock and lime. In addition, limited
quantity of fly ash conforming to IS 3812 : 1981
may be used in the mix.

5 CLASSIFICATION

5.1 The calcium silicate bricks shall be of four
classes depending upon their average compres-
sive strength as given below:

Class Designation Average Compressive
Strength (N/mm?)

IS 3812 : 1981

IS 5454 : 1978

o e N
Not Less Less Than
Than
75 75 10
10 10 15
15 15 20

20 20 —

6 DIMENSIONS AND TOLERANCES

6.1 The size of the calcium silicate bricks shall
be 190 mm X 90 mm X 90 mm and 190 mm X
90 mm X 40 mm. For an individual brick, the
tolerance on length shall be & 3 mm and that
on breadth and height + 2 mm.

NOTE — By agzreement between the purchaser and
the manufacturer, calcium silicate bricks may be
manufactured in other sizes also. The tolerance
requirements on length, breadth and height shall
remain the same as given above.

7 PHYSICAL- CHARACTERISTICS

7.1 Compressive Strength

The minimum average compressive strength of
calcium silicate bricks shall not be less than that
specified for each class in 5.1 when tested as
described in IS 3495 (Part 1 ) : 1976. The com-
pressive strength of any individual brick shall
not fall below the minimum average compressive
strength specified for the corresponding class of
bricks by more than 20 percent.

NOTE — In case any of the test results for com-
pressive strength exceed the upper limit for the
class, the same shall be limited to upper limit of
thf class for the purpose of calculating the average
value.

7.2 Drying Shrinkage

The average drying shrinkage of calcium silicate
bricks when tested as described in Annex A
shall be not greater than that given in Table 1
( see Note ).

NOTE — Drying shrinkage of brick used under
permanently damp conditions is of no significance
and the drying shrinkage test for the bricks intend-
ed to be used under these conditions may not be
carried out. :

Table 1 Drying Shrinkage of Calcium
Silicate Bricks

Class Designation Drying Shrinkage
( Percent of Wet Length )
75 0:06
10 006
15 0-04

20 , 004

8 SAMPLING AND CRITERION FOR
CONFORMITY

8.1 The sampling of the bricks and the criterion
fog7 conformity shall be as given in IS 5454 :
1978. ' ’
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9 MARKING
9.1 Fach brick shall be marked in a suitable

manner with the manufacturers’ _identiﬁcation
mark or initials and the class of brick.

ANNEX A
( Clause 7.2 )

METHOD FOR DETERMINATION OF DRYING SHRINKAGE

A-1 TEST SPECIMEN

A-1.1 Of the samples selected in accordance
with 8.1, three shall be tested for drying shrink-
age.

A-2 APPARATUS ( see Fig. 1)

A-2.1 Measuring Apparatus

A measuring apparatus shall te used which
incorporates a micrometer gauge or a suitable

dial gauge reading accurately to 0°002 mm. This
gauge shall be rigidly mounted in a measuring
frame and shall have a recessed end which may
be located upon a 5-mm diameter ball or other
reference point cemented on the specimen. The
other end of the frame shall have a similar
recessed seating which may be located upon the
other ball or the reference point in the speci-
men. An Invar steel rod of a suitable length
with 5 mm diameter hemispherical ends, or with
5 mm diameter steel balls mounted in the ends,

CONICAL oF
SoNCaL ENLARGED -
DETAIL AT B 1€ —F
ENLARGED
DETAIL AT A
LEVER 0-001mm DIAL GAUGE
) N
®\. ' |1 — GRUB SCREW
!&\\ ]
k - HoLe
6:3mm TO 6:5mm L - [
DIA STEEL BALL—"] TRAVEL™ L 2R ven
|_-RUBBER SLEEVED
) / UPRIGHTS
Lot}

FiG 1 TYPICAL APPARATUS FOR DRYING SHRINKAGE
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shall be used as a standard of length against
which readings of the gauge may be tested, thus
enabling corrections to be made for any changes
in the dimensions of the apparatus between
successive measurements of a test specimen. The
apparatus should preferably be adjusted for
specimens of different lengths and Invar.rods
of lengths near to those of the specimens to be
tested should be available.

A-2.2 Drying Oven

The drying oven shall comply with the follow-
ing requirements:

a) It shall have an internal volume equiva-
lent to not less than 8 litres per specimen,
with a minimum total volume of 50 litres.

b) It shall be reasonably air-tight and shall
be provided with a fan to keep the air
circulating effectively during the drying of
the specimens.

c) It shall be maintained at a temperature of
50 + 1°C.

d) The humidity of the air in the oven shall
be controlled at approximately 17 percent
relative humidity by means of saturated
calcium chloride solution. Suitable dishes
or trays containing this solution shall be
provided to give an exposed area of solu-
tion not less than 10 cm? for each litre
volume of the oven. The dishes or trays
shall contain sufficient solid calcium chlo-
ride to show it above the surface of the
solution throughout the test.

A-3 PREPARATION OF SPECIMENS

A-3.1 Two reference points consisting of 5 mm
diameter steel balls or other suitable reference
points providing a hemispherical bearing shall
be cemented with neat rapid-hardening Port-
land cement or other suitable cementing mate-
rial at the centre of each end of each speci-
men after drilling or cutting a shallow depres-
sion. After fixing, the surface of the steel balls
shall be wiped clean of cement, and dried and
coated with lubricating grease to prevent corro-
sion. The specimens shall then be completely
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immersed in water for four days, -the tempera-
ture being maintained at 27 X 2°C at least for
the last four hours.

A-4 PROCEDURE

A-4.1 Immediately after removal of the speci-
mens from the water, the grease shall be wiped
from the steel balls and the length of each speci-
men measured to an accuracy of 0002 mm by
the apparatus described in A-2.1. This shall be
taken as the wet length.

NOTE — The instruments reading required is not
the absolute length of the specimen but the differ-
ence in length between the specimen and an Invar
rod of approximately the same length.

A-4.2 The specimens shall then be dried for at
least 44 hours in an oven of the type described
in A-2.2 at the specified temperature and humi-
dity. The specimens shall then be removed
from the oven and cooled for at least four hours
in a desiccator containing solid calcium chloride
or a saturated solution of calcium chloride.
Each specimen shall then be measured as descri-
bed in A-4.1, at'a temperature of 27 £ 2°C.

A-4.3 The cycle of drying, cooling and measur-
ing shall be repeated until constant length is
attained, that is, when the difference between
two consecutive readings separated by a period
of drying of at least 44 hours, followed by
cooling for at least four hours, is less than
0'005 mm. The final reading shall be taken as
the dry length.

A-4.4 During the above drying process, further
wet specimens shall not be placed in the same
oven and there shall be free access of air to all
surfaces of the specimens.

A-5 CALCULATION OF DRYING
SHRINKAGE

A-5.1 The drying shrinkage shall be calculated
for each specimen as the difference between the
wet length and the dry length expressed as a
percentage of the wet length. The arithmetic
mean - of the drying shrinkage of three bricks
shall be taken as the drying shrinkage of the
batch under test. :



Standard Mark

The use of the Standard Mark is governed by the provisions of the Bureau of Indian
Standards Act, 1986 and the Rules and Regulations made thereunder. The Standard Mark on
products covered by an Indian Standard conveys the assurance that they have been produced
to comply with the requirements of that standard under a well defined system of inspection,
testing and quality control which is devised and supervised by BIS and operated by the pro-
ducer. Standard marked products are also continuously checked by BIS for conformity to
that standard as a further safeguard. Details of conditions under which a licence for the use
of the Standard Mark may be granted to manufacturers or producers may be obtained from
the Bureau of Indian Standards.




B ureau of Indian Standards

BIS is a statutory institution established under the Bureau of Indian Standards Act, I986 to promote
harmonious development of the activities of standardization, marking and quality certification of
goods and attending to connected matters in the country.
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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 (Publications), BIS.

Revision of Indian Standards

Tondinn Qandarde are reviewad nericdically and revised when necessarv and amendments, if anv,
ARUIAT VWGIUAIND GiV 1VVIVITLU PViiVUIVGIL ) QI IVVIDVHE), TTAWIl AVeYVoUhd j SLNe SLUUURSLaYivs, 22 S35
are issued from time to time. Users of Indian Standards should ascertain that they are in possession
af tha latast amandments or edition. Comments on this Indian Standard mav be sent to BIS
wvi LAV  IGLWWOL SLUVIIWILIVIIW Wi WAL GANS BAe NS AIARAAWARYN WAA  BAAAT A LANSAWeAs J
giving the following reference :
Doc : No. BDC 4 (4568 )
Amandmants Jeonad Qlnan Duhlinatéiae
NAIRCUUIGTGUELD ADDULU \JIiVE L UNIIVSLIVE
Amend Nao Nata af Teeua Tawt Affactad
S RILRWILINE XV Al ALw VA AOOWUW AWl Ddvieiws
.
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