
IS 5913 : 1989 

VT7Fibf VTWt 

Indian Standard 

ASBESTOS CEMENT PRODUCTS- 
METHODS OF TEST 

( First Revision ) 

Second Reprint NOVEMBER 1998 

UDC 666.%1: 620.1 

@ BIS 1990 

BUREAU OF INDIAN STANDARDS 
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 

NEW DELHI 110002 

January 1990 Price Group 7 



Cement and Concrete Sectional Committee, CED 2 

FOREWORD 

This Indian Standard ( First Revision ) was adopted by the Rureau of Indian Standards on 31 July 1989, 
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 1970. This revision has been prepared with a view to modifying 
some of the requirements in the light of experience gained in the use of this standard both by the 
manufacturers and the users. The major changes in this revision include modification of the transverse 
crushing test for pipes, specifying the temperature of water as 15 to 35°C instead of 27 f 2°C for 
some tests and covering a new method for checking the straightness of pipes. 

In revising this standard due weightage has been given to international co-ordination among the 
standards and practices prevailing in different countries in addition to relating it to the practices in 
the field in this country. This has been done by deriving assistance from the following IS0 Standards: 

IS0 160-1980 Asbestos cement pressure pipes and joints 

IS0 393/l-1983 Asbestos-cement products - 
and cladding 

Part 1 Corrugated sheets and fittings for roofing 

IS0 396/l-1980 Products in fibre reinforced cement - Part 1 Asbestos-cement flat sheets 

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

In reporting the results of a test or analysis made in accordance with this standard, if the final value, 
observed or calculated, is to be rounded off, it should be done in accordance with IS 2 : 1960 ‘Rules 
for rounding off numerical values ( revised )‘. 
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Indian Standard 

ASBESTOS CEMENT PRODUCTS- 
METHODS OF TEST 

( First Revision ) 

1 SCOPE 

1.1 This ,standard covers the following tests 
applicable to the products indicated alongside: 

a) Visual inspection - for all products; 

b) Water absorption test - forbuilding pipes, 
sheets and building boards; 

c) Test for impermeability - for sheets; 

d) Acid resistance test - for corrugated, semi- 
corrugated and flat sheets; building pipes; 
and sewerage and drainage pipes; 

e 

f) 
8) 
h) 
3 
k) 

m) 
n) 
P) 

Load hearing capacity test - for corrugated 
and semi-corrugated sheets, flat sheets and 
building boards; 

Transverse crushing test - for pipes; 

Hydraulic pressure test - for pipes; 

Hydraulic bursting test - for pipes; 

Longitudinal bending test - for pipes; 

Straightness test - for pipes; 
Measurement of density - for flat sheets; 

Frost cracking test - for sheets; and 

Determination of colour and staining 
power of pigments to be used for colouring 
corrugated and semi-corrugated sheets. 

2 REFERENCES 

2.1 The following Indian Standard is a necessary 
adjunct to this standard: 

IS No. Tide 

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

3 VISUAL INSPECTION 

3.1 The sheets and boards shall be inspected 
visually to check the following: 

a) 
b) 
4 

Uniformity of texture, 

Flatness, 

Neatness and straightness of the trimmed 
edges and squareness of the corners, and 

Rectangularity. 

3.2 The pipes shall be inspected visually to check 
the following: 

a) Smoothness of inner and outer surface, 

b) Concentricity of inner and outer surface, 
that is, uniformity of thickness, and 

c) Uniformity of texture. 

4 WATER ABSORPTION TEST 

4.1 Specimen 

From each of the sheets, boards or building pipes 
selected in accordance with the sampling method 
given in the relevant specification, a specimen 
175 mm x 75 mm in case of sheets or boards and 
25 mm long in case of building pipes shall be cut. 

4.2 Procedure 

4.2.1 The specimens shall be completely immersed 
in water at 15 to 35°C for a period of 18 hours. 
These shall be taken out and weighed after remov- 
ing surplus moisture with a damp cloth (M,). 
The specimens shall then be placed in an air-oven 
capable of being raised to 150°C and then main- 
tained at that temperature constantly. 

NOTE -In colder regions of the country the 
temperature of water may be less than 15°C but not 
less than 5°C. 

4.2.2 The heating shall be commenced with the 
oven ventilator wide open, raising the temperature 
from about 105 to 150°C to dry the specimens to 
constant mass. The test pieces shall then be 
cooled for at least one hour in a desiccator con- 
taining anhydrous calcium chloride and weighed 
(MO). 

4.3 Reporting of Result 

The absorption shall be calculated as follows: 

Absorption, percent = iur-M2 x 100 M 
a 

where 

M,=mass in g of specimen after absorption, 
and 

M*=mass in ,g ,of specimen after heating. 
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4.3.1 The specimens shall not be placed in contact 
with one another, but shall be distributed uni- 
formly throughout the oven. Wet specimens shall 
not be introduced into an oven in which the drying 
of other specimens is already in progress. 

5 TEST FOR IMPERMEABILITY 

5.1 Test for impermeability shall be carried out by 
tither of the methods described in 5.2 and 5.3. 

5.2 Method 1 

5.2.1 Specimen 

This test is performed on asbestos cement sheets. 
From each of the sheets selected in accordance 
with the sampling method given in the relevant 
specification, one square test piece about 
100 mm x 100 mm sha!l be cut. 

5.2.2 Procedure 

5.2.2.1 A transparent or metallic tube of 35 f 
5 mm diameter and 300 mm long shall be sealed 
to the middle of the test piece and held vertically. 
The test piece shall be supported on a suitable 
arrangement, which provides the bottom surt%ce 
to be inspected. The sealing of the tube shall be 
doue for corrugated sheets at the centre of the 
valley and for semi-corrugated sheets in the flat 

portion between corrugations. The tubes may be 
suitably shaped at the bottom for this purpose, as 
necessary. 

5.2.2.2 The tube shall be filed up with water 
carefully to about 250 mm height, if necessary by 
providing overflow line to maintain the required 
constant height, and it shall be ensured that water 
does not leak through the sealing. Arrangement 
shall be provided in the test equipment to evacuate 
entrapped air. 

The test shall be conducted at 15 to 35°C and at 
a relative humidity of 45 to 75 percent. 

5.2.3 Reporting of Result 

The specimen is reported to have passed the test, 
if during 24 hours of water remaining in the 
vertical transparent tube, drops of water are not 
formed at the lower surface of the sheets. Appear- 
ance of traces of moisture at the lower surface is 
permissible. 

5.3 Method 2 

5.3.1 Specimen 

‘_ 

This test is carried out on a whole sheet with a 
minimum length of 1’20 m, which has been kept 
for at least 5 days in a controlled environment at 
a temperature of 15 to 35°C. 

5.3.2 Procedure 

A frame, the form and dimensions of which are 
given in Fig. 1, shall be sealed on the test piece. 
After sealing the frame on to the sheet, fill up with 
water until the level is 20 mm above the top of 
the corrugations. Then place the whole assembly 
in a controlled environment at 15 to 35’C and at 
a relative humidity of 4-5 to 75 percent. 

5.3.3 Reporting of Results 

Examine the under-face after 24 hours. The 
specimen is reported to have passed the test if 
drops of water are not formed at the-lower surface 
of the sheets. Appearance of traces of moisture 
at the lower surface is permissible. 

6 ACID RESISTANCE TEST 

6.1 Specimen 

From each of the sheets or pipes -selected in 
accordance with the sampling method given in 
the relevant specification, three specimens each 
having a total surface area including edges of 
approximately 10 000 mma shall be cut. 

NOTE - In case of sheets, specimens may be 65x 
65 mm and in case of pipes, 65 mm measured along 
the length and~65 mm measured along lhe centre of 
the curved section is recommended so that the total 
surface area of each piece including edges may be 
approximately 10 000 mm’. 

6.2 Procedure 

6.2.1 Each specimen or pair of specimens ( see 
Note ) shall be placed upright for 24 hours in 
270 ml of 5 percent acetic acid solution at 15 to 
35°C contained in a vessel of such a size that the 
specimen is entirely immersed. Separate vessels 
and solution shall be used for each specimen or 
pair of specimens. The concentration of the acetic 
acid shall be determined before and after immer- 
sion of the specimen by titration against a solution 
of sodium hydroxide of known concentration 
( approximately 0’5 N ), using thymol blue as 
indicator. For titration, 10 ml of the acid solution 
shall be first stirred, then diluted to 100 ml and 
10 drops of thymol blue solution ( 0’040 g in 
100 ml 95 percent alcohol ) added to it. 

NOTE-This test is for asbestos cement and not 
for any surface coating which may be applied to it. 
In the case of material provided with a protective 
coloured surface coating, such coating shall be 
removed or protected. For materials coated on one 
side only, the coated side shall be covered with a 
layer of paraffin wax applied hot and painted over 
the coating. Pairs of such specimens shall be placed 
in the test solution to maintain the exposed surface 
area at approximately 10 000 mmi In the case of 
materials coated on both sides, the coating shall be 
removed by abrasion from both sides and the speci- 
men then tested as described in 6.2.1. 
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I Medium 
corrugations 4 corrugations 

1 Deep 
corrugations 3 corrugations 
Very deep 
corrugations 2 corrugations - 

All dimensions in millimetres. 

FIG. 1 PERMEABILITY TEST FOR CORRUGATED SHEET 

6.2.2 The end-point to be taken is that of the 
colour change from yellow to blue corresponding 

6J.l The average of the test results for three 

to pH value 8’0 to 9’5; the small amount Of 
specimens from the same sheet or pipe shall be 
considered as the test result for the sheet or pipe 

gelatinous precipitate formed does not interfere. as a whole. 

6.3 Reportiog of Result 

The result shall be reported in terms of grams of 
acetic acid per square metre of area of the speci- 
men and this value shall be calculated from the 
fall in concentration, assuming that one millilitre 
of 0’5 N sodium hydroxide solution is equivalent 
to 0‘030 g of acetic acid as follows: 

7 LOAD BEARING CAPACITY TEST 

7.1 -Load Bearing Capacity Test for Corrugated and 
Semi-Corrugated Sheets 

7.1 .l Specimen 

Mass in g of acetic acid used per m’ 

=0’030 x ~7~(x--y) 
1~0 A 

The specimens for test shall consist of full sheets 
or 1‘25 m long cut from full sheet and shall be 
selected in accordance with the method of sampling 
given in the relevant specification. 

7.1.2 Procedure 

where 

= 0.81 ( x - Y 1 
A 

X = volume in ml of 0.5 N sodium hydroxide 
used at the initial titration, 

Y = volume in ml of 0‘5 N sodium hydroxide 
used at the final titration, and 

A = area in m’ of unprotected asbestos cement 
of the specimen. 

Immediately prior to test, the specimens shall be 
completely immersed in water at 15 to 35°C for 
a period of 24 hours. Each specimen shall be 
freely and evenly supported with its smooth side 
up on parallel rigid hardwood, cast iron or steel 
bearers SO mm wide and of a length at least as 
great as the width of the specimen, and set at 
right angles to the corrugations as shown in Fig. 2. 
The bearers shall be placed one metre from centre 
to centre. The sheets shall be loaded at mid span 
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by means of a self aligning rigid flat beam 230 f 
5 mm wide, parallel to the supports. Strips of 
felt or soft fibre about 10 mm thick shall be inter- 
posed between the test piece and the supports and 
under the beam by which the load is applied. The 
load shall be applied at a uniform rate not greater 
than 2 000 N/min. 

N@TE --in colder regions of the country the 
temperature of water may be less than 15°C but not 
less than 5°C. 

7.1.3 Reporting of Result 

The load at which the sheet breaks shall be 
recorded and the load in N/mm width of the 
specimen shall be computed. 

7.2 Load Bearing Capacity Test for Flat Sheets 
and Building Boards 

7.2.1 Specimen 

‘From each sheet selected in accordance with the 
method of sampling given in the relevant standard, 
two specimens each measuring 250 mm x 250 mm 
shall be cut. The test pieces shall be cut from the 
same part of the sheet as~shown in Fig. 3(a) ( the 
distance of 200 mm is typical ). The fibre direc- 
tion shall be marked on each of the test pieces. 
The specimens shall be tested in both longitudinal 
and transverse direction in accordance with 7.2.2 
to 7.2.3 [ see Fig. 3(b) and 3(c) 1. 

NOTE - -When the direction of the fibre is difficult 
to identify, it is permissible to carry out the bending 
test with the loading bar successively put on two 
perpendicular directions. 

7.2.2 Procedure 

7.2.2.1 Immediately prior to the test, the speck 
mens shall be completely immersed in water at 
15 to 35°C for a period of 24 hours. The test 
specimen shall be placed centrally on self-aligning 
bearers A, B and C as shown in Fig. 4, The 
underside of specimen shall be in contact with 
bearers A and B. The bearers shall be of mild 
steel 40 mrh in diameter and shall be in the same 
horizontal plane and parallel to each other. 

NOTE ---In colder regions of the country~the tempe- 
rature of water may be less than 15°C hut not less 
than 5°C. 

7.2.2.2 The distance between the bearers A and B 
at the lines of contact with the specimen shall be 
225 mm. Bearer C shaR be midway between 
A and B measured horizontally and rests upon 
the surface of the specimen. 

7.2.2.3 The load shall be applied at a uniform 
rate and so regulated that breaking occurs after 
not less than 5 seconds. Measure the thickness 
at two points along the section of breakage as 
indicated in Fig. 3(b). Re-assemble the broken 
pieces and submit to a second bending test with 
the line of loadapplication at right angles to that 
of the first. Measure the thickness of the test 
piece in two points along the new section of 
breakage as indicated in Fig. 3(c). 

73.3 Reporting of Result 

The unit bending stress ( Rf) expressed in MN/m2 
for longitudinal and transverse directions shall be 

jy_-zFyFA-f+ ,F_ 

FIG. 2 LOAD BEARING CAPACITY TEST FOR CORRUGATED AND SEMI-CORRUGATED SHEETS 
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(a) 

E!lk 

(cl 

All dimensions in millimetres. 

FIG. 3 SPECIMEN FOR LOAD BEARING CAPACITY TEST FOR FLAT SHEET 

Ib) 

t--------------250rnrn ______[ 

FIG. 4 LOAD BEARING CAPACITY TEST FOR FLAT SHEETS 
AND BUILDING BOARDS 

5 
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calculated separately as below and the arithmetical 
means of two values so obtained shall be consider- 
ed for each of the specimens: 

P = breaking load in Newtons, 
I = clear span between the supports in mm, 

b = actual width of the test piece in mm, 
and 

e = actual thickness of the test piece in the 
breaking section in mm. 

NOTE - In case of building board, the breaking 
load in newtons for longitudinal and transverse 
directions shall be recorded separately and the 
arithmetic mean of the two values so recorded shall 
be considered for each of the,specimens. 

8 TRANSVERSE CRUSHING TEST FOR 
PIPES 

8.1 Specimen 

From each pipe selected in accordance with the 
method of sampling for pipes given in the relevant 
standards, pieces~of 200 mm length up to 300 mm 
dia pipes, and pieces of 300 mm length for larger 
diameter pipes shall be cut for this test. The test 
shall be carried out on these pieces after immer- 
sion for 48 hours in water. 

8.2 Procedure 

8.2.1 The load shall be appIied through press- 
blocks as shown in Fig. 5 at a constant rate and 
so regulated that the rupture occurs after at least 
15 seconds and not more than 30 seconds accord- 
ing to the diameter. 

APPLlE 0 LOAD 

8.2.2 The lower press-block consists of a V-shaped 
support having an included angle of 150”. made of 
metal or hardwood; the flat upper press-block, 
made of the same material, has a width b varying 
with the nominal diameter of the pipe. The values 
of b shall be as given in Table I. 

Table 1 Width of Upper Press Block 

Nominal Diameter of Pipe Width, h 
m Ill mm 

50 lo 750 25 

300 to 3.50 35 

400 to 450 50 

SO0 to 600 60 

700 to 800 85 

900 to 1000 105 

8.2.3 The load may be applied either horizontally 
or vertically. 

8.2.4 The strips of rubber of suitable width and 
length shall be interposed between the press- 
blocks and the test piece. The rubber strips shall 
be I5 mm thick and of a hardness 60f5 shore A 
degrees. 

8.3 Reporting of Results 

The unit transverse stress, Re. expressed in N/mml 
is given by the following formula:, 

Re z-z K -M.E 
We 

where 

K = “’ t- 5e 
3d+ 3e 

a factor resulting from the cur- 
vature of the pipe; 

APPLIED LOAD(EVENLY OISTRlauTED 

OVER TEST LENGTH) 

Frc. 5 LOADING IN TRANSVERSE CRUSHING TEST 

6 
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Me= 

We = 

n= 

Pe = 

d = 

e= 

II = 

nPe (d+e) . 
2 

IS the maximum ring bend- 
ing moment; 

?6- I,es is the modulus of resistance of 
the wall of the pipe; 

0’26 for diameters up to 100 mm and 
0’30 for diameters above 100 mm; 

breaking load expressed in newtons; 

actual internal diameter of the test piece 
expressedin mm; and taken as the 
average of two perpendicular measure- 
ments; 

actual thickness of the wall of the test 
piece in the broken section in mm taken 
as the average of three measurements 
made along the line of fracture at the 
top of the ring; and 

actual length of the test piece in mm. 

;l~~l-The wlue Re may be derived from the 

R-e = n Pe X (3d -C W 
II e2 

9 

the terms being expressed in the same units as 
above. 

HYDRAULIC PRESSURE TEST FOR PIPES 

9.1 Specimen 

The specimen shall consist of full length of pipes 
including socket ends, in case of building pipes, 
selected according to the procedure for sampling 
given in the relevant standard. 

9.2 Procedure 

The pipes are placed on hydraulic press, the tight- 
ness of ends being ensured by a device avoiding as 
far as possible any axial compression of pipes. 
The internal hydraulic pressure is measured accu- 
rately by pressure gauge calibrated to give 
accurate readings within 0’05 N:mm”. The 
internal hydraulic pressure is steadily raised up to 
0’1 N/mm2 for building pipes. For other pipes 
the internal hydraulic pressure shall be raised 
gradually until the gauge registers a figure corres- 
ponding to the class of pipe. The pressure shall 
be maintained for 30 seconds. 

The duration of the test may be reduced to 5 
seconds for pipes of 350 mm diameter or less, 
without changing the class, provided that the 
internal pressure is increased by 10 percent. 

9.3 Reporting of Result 

Fissure, leakage or sweating on the outside surface 
of pipes shall be reported, if any. 

10 HYDRAULIC BURSTING TEST FOR PIPES 

10.1 Specimen 

The test shall be carried out on a specimen cut 
from pipes such that the distance between the 
inner edges of the supports shall be not less than 
300 mm. The specimen shall be selected accord- 
ing to the procedure for sampling given in the 
relevant standard. 

10.2 Procedure 

The specimen shall be immersed in water for 48 
hours before putting~the same under pressure in a 
suitable apparatus designed to avoid any axial 
compression of the pipe when the pressure 
approaches its ultimate value as shown in Fig. 6. 
The test may be carried out using either internal 
or ext,ernaI sealing arrangements according to 
facility available. The pressure shall be gradually 
and regularly increased up to bursting point. The 
hydraulic pressure shall be applied at a constant 
rate and shall be reguiated so that the rupture 
occurs after at least 15 seconds and not more than 
30 seconds. The bursting pressure shall be record- 
ed on an accurate gauge with a stop pointer to 
indicate the pressure at which fracture occurs. 

10.3 Reporting of Result 

The unit stress of rupture Rt shall be expressed in 
N/mm2 by the conventional formula: 

where 

P= 

d= 

e= 

hydraulic pressure at rupture in 
N/mm?; 

actual internal diameter of the pipe 
expressed in mm taken as the average 
of two perpendicular measurements 
made at both ends of the test piece; 
and 
actual thickness of the pipe in the 
broken section expressed in mm taken 
as the average of three equidistant 
measurements along the whole line of 
fracture. 

11 LONGLTUDINAL BENDING TEST 

11.1 Taking into account the practical possibilities 
of carrying out the test and the nature of the 
bending stresses, this test should be called for 
only on pipes of 150 mm diameter and less. 

11.2 Specimen 

The specimen shall be the full pipe or part of a 
pipe ( test piece ) at least 2’20 m long cut out 
from among the pipes selected in accordance with 
the procedure for sampling given in the relevant 
standard. 

7 



All dimensions in millimetres. 

FIG. 6 DIAGRAM ILLUSTRATING PRINCIPLE OP APPLIANCE FOR HYDRAULIC 
TESTING OF PIPES WITHOUT END RESTRAINT 

3 I .3 Procedure 

The specimen selected according to 11.2 shall be 
kept immersed in water at ambient temperature 
for 48 hours. The test specimen sha-11 be placed 
on two metal supports, V-shaped with an opening 
of 120”, presenting a face 50 mm wide to the pipe 
and are free to move in the plane of bending on 
two horizontal axes 2 000 mm apart as shown in 
Fig. 7. 

11.3.1 The pipe shall be loaded at the centre of 
the distance between the supports by means of a 
metal pad having the same shape as the supports, 
but with a width of 100 mm. Strips of felt or 
soft fibre not more than 10 mm thick shall be 
interposed between the supports and the pipe, and 
between the pad and the pipe. The applied load 
shall be raised gradually at a constant speed and 
shall be regulated so that the rupture occurs after 
at least 25 seconds. 

FIG. 7 LOADING IN LONGITUDW kt BENDING TEST 

8 



11.4 Reporting of Result 

The unit longitudinal bending stress Rt, expressed 
in N/mm” shall be given by the conventional 
formula: 

where 

WY= 

P= 
12 = 

d= 

e= 

-.-_ x 3; (d+W4 - d4 

W+ 2) 

breaking-load, expressed in newtons; 
distance between centres of supports 
expressed in mm; 

actual internal diameter of the pipe 
expressed in mm and taken as the 
average of two perpendicular measure- 
ments at the broken cross-section; and 

actual thickness of the pipe in the 
broken part expressed in mm and 
taken as the average of three measure- 
ments made along the line of fracture. 

NOTE -The value Rf may be derived from the 
formula: 

the values being expressed in the same units as 
above. 

Determine the dry mass of the test specimen after 
drying the sample to constant mass at a tempe- 
rature of 100 to 105°C in an oven. Determine 
the volume of the test specimen by immersing 
saturated test specimen in water and measuring the 
volume of displaced water or by any precise 
method. 

12 STRAIGHTNESS TEST FOR PIPES 

12.1 Specimen 

The specimen shall consist of the full pipe selected 
in accordance with the procedure for sampling 
given in the relevant standard. 

12.2 Procedure 

13.3 Reporting of Resuilt 

Calculate density by the following formula: 

A4 
fJ=-i7_ 

where 

Straightness of pipes shall be checked by either of 
the methods described in 12.2.1 and 12.2.2 to be 
chosen by the manufacturer. 

12.2.1 The pipe shall be rolled on two parallel 
runners placed at a distance apart equal to two- 

14.1 This test is ~generally applicable only to 
sheets. 

Q = density in g/cm3, 
M = dry mass of the test specimen in g, and 
V = volume of the test specimen in cm3. 

14 FROST CRACKING TEST 

IS 5913 : 1989 

thirds the nominal length of the pipe. The method 
is illustrated in Fig. @a). 

12.2.2 The pipe shall be rolled on an even flat 
floor as shown in Fig. 8(b). 

12.3 Reporting of Result 

Report the deviation f measured on the external 
surface at mid-span when tested in accordance 
with 12.2.1 as shown in Fig. 8(a) or the deviation 
j measured from the floor to the outer surface at 
the ends of the pipe when tested in accordance 
~with 12.2.2 as shown in Fig. S(b). 

13 DETERMINATION OF DENSITY 

13.1 Specimen 

The test shall be carried out on a 40 x 60 mm 
uncoated sample of material selected according to 
the procedure for sampling given in the relevant 
standard. 

13.2 Procedure 

(a) (bl 

FIG. 8 STRAIGHTNESS TEST FOR PIPB 

9 
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14.2 Specimen 

Two square pieces of 250 mm size are cut out of 
sheets selected according to procedure for samp- 
ling given in the relevant standard. 

14.3 Procedure 

The test specimen shall be immersed in water for 
48 hours, after which they shall be submitted to 
25 cycles of alternate freezing and thawing bet- 
ween temperatures of -20°C and +2O”C ( with a 
tolerance of &3”C! ). The duration of extreme 
limits of temperature shall be agreed to between 
the supplier and the user in the context of the use 
to which the sheets are proposed to be put. 

14.4 Reporting of Result 

The test shall be considered to be satisfactory if 
the test pieces after testing do not show signs 
of cracking or surface alteration. 

15 DETERMINATION OF COLOUR AND 
STAINING POWER OF PlGlMENTS 

15.1 General 

This test covers the method of determination of 
colour and staining power of pigments which are 
embodied in asbestos for colouring purposes. The 

‘pigments shall, however, conform to the relevant 
Indian Standard. 

15.2 Colour 

The colour of the pigments shall closely match 
that of the agreed sample, if any, when compared 
in the manner described under 15.4. 

15.3 Staining ~Power 

The staining power of the pigments shall closely 
match and shall not be inferior to that of the 
agreed sample, if any, when compared in the 
manner described under 15.4. 

15.4 Method for the Comparison of Colour and 
Staining Power 

15.4.1 For Pigments Other than Carbon Black ( or 
I’egetable Black ) 

The comparison of colour and the staining power 
shall be done by reducing the pigment with ordi- 
nary Portland cement conforming to IS 269 : 1989 
in the following proportions: 

a) Comparison of colour - 2 ~g of pigment to 
20 g of ordinary Portland cement. 

b) Staining power - 0’2 g of pigment to 20 g 
of ordinary Portland cement. 

15.4.1.1 The test shall be carried out in the 
following manner: 

A 115-ml wide-necked glass-stoppered glass bottle 
shall he charged with 50 g of 3 to 4 mm diameter 
solid glass beads. The cement and pigment in the 
appropriate proportions specified under 15.4.1 
shall be added and the stopper firmly replaced. 
The beads, cement and pigment shall be mixed by 
shaking the bottle by hand for three minutes at 
the rate of approximately 200 shakes per minute. 
The contents shall then be discharged on to a 
1’18 mm IS Sieve and the mixture of pigments and 
cement separated from the glass beads. The 
agreed sample shall be treated in same way. A 
comparison of colour or of staining power shall 
be made by placing a portion of each powder 
( about one-third of the total quantity ) on a clean 
colourless glass plate about 0.04 mt in size, and 
then covering it with a similar plate. The two 
plates shall then be pressed together without rota- 
tion to within 3 mm of each other and the samples 
shall be arranged in such a manner that under this 
condition they form two areas with a common 
boundary. 

The comparisons shall then be made on mixtures 
which have been freshly prepared by immediately 
observing the colour through the upper plate. 

15.4.1.2 In cases of dispute or when specially re- 
quired by the purchaser, the method prescribed 
for carbon black ( or vegetable black ) shall be 
used. 

15.4.2 Ear Carbon Black ( or Vegetable Black ) 

In the case of carbon black ( or vegetable black ) 
if the above method is not satisfactory the follow- 
ing method shall be carried out: 

a) Comparison of colour - The comparison of 
colour shall be made by reducing the pig- 
ment with ordinary Portland cement ( con- 
forming to IS 269 : 1989 ) in the following 
proportions: 

Carbon black (-or vegetable black ) - 2 g 
of pigment to 20 g of ordinary Portland 
cement. 

The mixture of cement and pigment shall 
be mixed as described under 15.4.1.1. A 
sufficient and measured quantity of water 
shall be mixed with the pigmented cement 
to produce a uniform paste of stiff plastic 
consistency. This paste shall be transferred 
to a mould not less than 13 mm deep and 
allowed to set. The agreed sample of pig- 
ment,shall be treated in the same way, using 
the same quantity of water for mixing. After 
24 hours curing in a moist atmosphere the 
pats shall be transferred from the moulds 
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and dried for 3 hours in an oven maintained 
at a temperature of 100 f 2°C. The com- 
parison of colour shall be made by breaking 
the pats across and comparing the fractured 
surfaces. 

b) Con?parison of staining power - The com- 
parison of staining power shall be made by 
reducing the pigment with ordinary Port- 
land cement ( conforming to IS 269 : 
1989 ) in the following proportions: 

Carbon black - 0’05 g of pigment to 20 g 
of ordinary Portland 
cement 

Vegetable black - 0’15 g of pigment to 
20 g of ordinary Portland 
cement 

A sufficient and measured quantity of water shall 
be mixed with the pigmented cement to produce a 
uniform soft paste. The paste shall be immedi- 
ately covered suitably, as for example. with a 
petri dish in order to reduce loss of water by eva- 
poration. The agreed sample of pigment shall be 
treated in the same way using the same quantity 
of water for mixing. A portion of each of the 
pastes ( about one-third of the total quantity ) 
shall be placed on a clean eolourless glass plate 
and then covered with a similar plate. The two 
plates shall be pressed together without rotation to 
within 3 mm of each other and the paste samples 
shall be arranged in such a manner that under this 
condition they form two areas with a common 
boundary. 

The comparisons shall be made on mixtures which 
have been freshly prepared by immediately observ- 
ing the colour through the upper plate. 

_~ 
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ANNEX A 

COMPOSITION OF THE TECHNICAL CO-E 

Cement and Concrete Sectional Committee, CED 2 

Chairmari 

DR H. C. VISVESVARAYA 
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SHRI K. P. BANERJEE 
SHRI HARISH N. MALANI ( Alternate ) 

SHRI S. K. BANERJEE 

CHIEF ENGINEER ( BD ) 
SHRI J. C. BASUR ( Alternafe ) 

CHIEF EE~GINEER ( DESIGNS ) 
SUPFWNTENDIW ENGINEER ( S & S ) 

( Alrertrure ) 
CHIEF ENGINEER ( RESEARCH-CUM- 

DIKECTOR ) 
RESEARCH OFFICER ( CONCRETE 

TECHNOLOGY ) ( Airernate ) 

DIRECTOR 
JOINT DIRECTOR ( Alternate ) 

DIRECTOR 
CHIEF RESEARCH OFFICER ( Alternak ) 

DIRECTOR (C 8~ MDD-II ) 
DEPUTY DIRECTOR ( C & MDD-II ) 

( Alternate.) 
SHRI V. K. GHANEKAR 
SHRI S. GOPINATH 

SI-IKI A. K. GUPTA 

SHRI J. SW GUPTA 

SHRI P. J. JAGUS 
DR A. K. CHATTERJEE ( Alrernate ) 

JOINT DIRECTOR STANDARDS ( B & S )/CB-I 

JOINT DIRECTOR STANDARDS ( B 81 S )/CB-II 
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SHRI N. G. JOSHI 

SHRI R. L. KAPOOR 
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DR A. K. MULLICK 

SHRI G. K. MAJUMDAR 

SHRI P. N. MEHTA 
SHRI S. K. MATHUR ( Alternate ) 

. SHRI NIRMAL SINGH 

SHRI S. 9. MIGLANI ( Alternate ) 

SI~RI S. N. PAL 
SHRI BIMAN DASGWTA ( Alternate ) 

SHRI R. C. PARAIE 
Lr-COL R. K. SINGH ( Alternate ) 

SHRI Il. S. PAWICHA 

SIIRI Y. R. PHULL 

SHRI S. S. SEEHRA ( Alternate ) 
DR MOHAN RAI 

DR S. S. REHSI (Alternate ) 

SHRI A. V. RAMANA 
DR K. C. NARATW ( Alternate ) 

SHR~ G. RAMDAS 

SHRI T. N. SUBBA RAO 
SHRI S. A. REDDI ( Alternate ) 

Representing 

National Council for Cement and Building Materials. New Delhi 

Larsen and Toubro Limited, Bombay 

National Test House, Calcutta 
Bhakra Beas Management Board, Nangal Township 

Central Public Works Department, New Delhi 

Irrigation Department, Government of Punjab 

A. P. Engineering Research Laboratories, Hyderabad 

Central Scil and Materials Research Station, New Delhi 

Central Water Commission, New Delhi 

Structural Engineering Research Centre ( CSIR ), Ghaziabad 
The India Cements Limited, Madras 
Hyderabad Industries Limited, Hyderabad 
National Buildings Organization, New Delhi 
The Associated Cement Companies Ltd, Bombay 

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

indian Hume Pipes Co Limited, Bombay 
Roads Wing (Ministry of Transport ), Department of Surface 

Transport, New Delhi 

National Council for Cement and Building Materials, New Delhi 
Hospital Services Consultancy Corporation ( India ) Ltd. 

New Delhi 
Geological Survey of India, Calcutta 

Development Commissioner for Cement Industry ( Ministry 01 
Industry ), New Delhi 

M.N. Dastur and Company Private Limited, Calcutta 

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

Hindustan Prefab Limited, New Delhi 
Indian I&ads Congress, New Delhi; und Central Road-Research 

Institute ( CSIR ), New Delhi 
Central Road Research Institute ( CSIR ). New Delhi 
Central Building Research Institute ( CSIR ). Roorkee 

Dalmia Cement ( Bharat ) Limited, New Delhi 

Directorate General of Supplies and Disposals, NewDelhi 

Gammon India Limited, Bombay 
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DR A. G. MADHAVA RAO ( Alternate ) 

SHRI A. U. RIJHSINGHANI 
SHRI C. S. SHARMA (-Alternate ) 

SECRETARY 
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( Alternote ) 

SHRI L. SWAROOP 
SHRI H. BHATTACHARYYA 
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SHRI S. K. GUHA THAKUI~TA 
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Structural Engineering Research Centre ( CSIR ), Madras 

Cement Corporation of India, New Delhi 
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Public Works Department, Government of Tamil Nadu 
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Gannon Dunkerly & Co Ltd, Bombay 

The Institution of Engineers ( India ), Calcutta 

Director General, BIS ( Ex-officio Member j 

Secretary 

SHRI N. C. BANDYOPADHYAY 
Joint Director ( Civ Engg ), BIS 
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Convener 
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Members 
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SHRI N. B. DESAI 
SHRI J. K. PATEL ( Alternate ) 

DIRECTOR 
RESEARCH OFFICEI< ( Alferrmte ) 
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SHRI R. K. VAISHNAVI ( Akernafe ) 
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National Test House, Calcutta 

~Directorate General of Technical Development, New Delhi 

Cement Manufacturers Association, Bombay 
Irrigation Department, Government of Punjab 

Gujarat Engineering Research Institute, Vadodara 

Maharashtra Engineering Research Institute, Nasik 

Central Water Commission, New Delhi 

Shrce Digvijay Cement Co Ltd. Bombay 

National Buildings Organization, New Delhi 
The Associated Cement Companies Ltd, Bombay 

Research, Designs and Standards Organization, Lucknow 

Roads Wing (Ministry of Transport ) ( Department of Surface 
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Hospital Services Consultancy Corporation ( India ) Ltd, 
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