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Flooring, Wall Irinishing and Roofing Sectional Clomrnittee. CED 05

FOREWORD

'l'his Indian Standard (l-'irst Revision) was adopted by the Bureau of Indian Standards. after the draft linalized by
the Floorirrg. Wall Firrishing and Iloofing Sectional Comnrittee had been approved by the Civil Engileeri;g
[)ir ision (]ouncil

'l'his standard rvas first published in 2004. This revision incorporates the experience gained with the use of this
standald and brings it irr linc with the latcst dcr e-lopnrents in this licld. The tbllorving arc the signiflcarrt moditicarions
incorporated in this revision:

a) '['itle ot'the standard has been rnodified to 'Adhesives lbr use with ceranric. mosaic ancl stone tiles 
-Spccilication' tiorn 'Adhcsives lbr use with ccrarnic tiles rnd m1)5ji95- Specificution'.

t.,) Adhesives hale br:err classilied into llve t1,pes narnel1,. lype l. Type2.Type 3, Type 4 and T-vpe 5.
c) N'[casurcnrent of'atlhesion st11;ngths have been modillecl to load per unit area.
d) N'leasu'enre rrt or'atlhesiorr st'engths a'e ,ow t. be dore using IJTM.
e-) Rcqui'ements such as slip and dc-tbrmarion oI'adhesives have been added.
l) [(equirement.s such as rhcology and storage slability have been done a,,vay rvith.

'fh 
i s starrdard al so speci lies tltc procedure fbr rhe tests to eval uate rhe properties ofdi ft'erent q,pes of ti le adhesives

sLritable lbr tixing tiles ot'dift'crent porosity on I,arious substrates.
-l-hu 

stritahilitr ol a tilr: adhcsivc largcll'dcpcnds on thc tbllorving tactors of tiles to be tixed: (a) The porositv/
densityl (b) Size ol'tile; (c) The natule, surt'ace and location ol-the substrate: and 1d) The ar.ea of applicarion,
interior or exLerior submerged conditions or wet al.eas.

As the tilcs installcd should estatrlish 100 pclcent contact with the substrate. However. the following nrinimum
contact requirelncnts should be used tbr designing thc adhesive: (a) 95 percent contact area fbr high demanding
conditions: (b) 85 percent minintunt contacf alca fbl nornral conditions; and (c) In case of usinfspot bonding
tcehrrit;Ltcor hltrhtcchtrir[rcl'trrlirirruol-tilcslirrdccorativcpLlrposcsolinternal usc.rvhercitissuf]lcicnt. lohaye
5() pcr ccrrt uolltilsI al'ca. thc shcar bond strcrrqth of thc proposed trdhesive should bc at least l0 Mpa.

While tbrmLrlating this standard, corrsiderable assistance has been derived tiorn the fbllowing ISO standarcls:

tSo 13007-l :2014 Ccritnrictiles-Groutsandadhesil'es-Part l:ltrnrs,definitionsandspecifications
tbl adhesives

ISo l-3007-2:201.1 (let'arrictiles-(iloutsandadhesives-l)art2:Testnrethodsl"oradhesives

lhc conlPosition ol'the Conrnitl.ee lcsponsible Ibl firrnrulation of'the slandard is given inAnnex H.

l;ot 1hc prrrp()se ol-deciding uhethcr a part icular lcquilernent ol-this standar.d is c6rnplied r,vith, rhe llnal value
observed tlt calcttlated cxprcssing the rcsult ot'a test ol analysis shall be r.oundcd otf in accordance rvith IS 2 : l g60
'Rules fbl lounding ofl nunrerical values (reviserfl'. 'fhe nunrbel of signilicant places retained in tle rounded olf
value should be the same as that ofthe specified value in this standard.



I SCOPE

This standard prescribes the requirentcrrts tbr adlresivcs

rusecl tbr tixirrg tiles of ditltlent porosity'and slassilles

the tile adhesive into dill'elent t,v.,pcs suitable lbr thcir

proposed aPPl ication'

This starrdard covers adhcsivcs ltrr installatiorr trt'

ceranric (vitritied and notr-r'itrilied), polcelain' clay'

glass, glais mosaic. tnetal, natural stone atld engineered

stonc tiles.

NOTE - 
All intcrlor ancl cxteriot wall installations of stone

tit.. ,Uou" 3 m helght shall be clamped ftrr sat'ety' where the

background is not rcbust enough to supPort the load of stone

tlle installation

2 REFERENCE

The stattdard Iisted belou contaitrs provisiorls uhich

through reterellce in this text, constitutc provisions ot'

this slndard. At the time ol publication' the edition

indicated was valid. All standards are subject to rcvlslon

and parties to agreemellts based orl this standard are

encmraged to investigate the possibility of applying

the most lecent edition of the standald indicated below:

Title

Specilication 1bl planetarl nrixer

used irr tcsts of cemellt and

pozzolana
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Indian Standard

ADHE,SIVES FOR USE WITH CERAMIC, MOSAIC AND

STONE TILES - SPE,CIFICATION

( First Revision )
3,4 Open Tirne - Maxintunt tir.rrc intctval aticr

application at u hish tilcs carr be embedded in the

applied aclhosive.

3.5 Atljustment Time - 
Maxitltlm tirne intcrval aticr

which tiles positioned in the adhcsive laycr catr be

acli usted rvi thoLrt si gn i ti cant loss ot- atlltesiorr'

3.6 Shelf Lil'e 
-'[-inre 

stolagc undel stated ootrditions

during rvhich an adhesive is crpc:cted to mairrtain its

uorking proPcrtics.

3.7 Slip - 
Dowrrward movemellt of a tile cmbcddcd

in the cornbed adhesive layer on vertical sultacc'

3.8 Deformability - Capacity ot hardened adhesirc

to be detbrnred by stresses between the tile and the

t'ixing sttrface u'ithtlut tlamagc to thc installcd sltrlltcc

3.9 Transverse Deformatiolr - 
Dellce tiorl rccortlctl

a1 the cetltre whett a l'rearr o1'hardcrrcd acllresivc is

sLrb.iected to thlee'point loading'

4 CLASSIFICATION

The adhesives shall bc classiflcd lnto 5 tvpcs 
'['hc

rccotn mcttdccl uppl icat ion tl l' tltcss t1 pcs o l' atlhcs i vcs

are giveu in 4'l to 4.5.

4,1 Type I Adhesive

This adhesive is suitablc rnainly lbl tiles rvith apparent

NOTE-TvPela ngsmall

antounts ofchenrical I purPose

adhestve ts srtttable tntc tloltr

and rvalt riling.'l-he PolYrrcrs

enahle Porvder adhc llrcnl an(l

Irller to be modrticcl to ltulc approl'rtulc Prr)Pclllcs

4.2 Type 2 Adhesive

This aclhesive is suitatrlc rllainll lirr tilcs with arr

apparent porosit,u- less than or eqttal to 3 pelccnt lt is

,ui,ubl. tir vitritied/tully vitritied tiles' glass mosaic

tiles. all stones. tletrsc arrd largc dimcrlsiotl (Morc tltitrr

300 rnnr z 300 nlrn sizc) tilcs atlt.l stotrcs (slahs) arrd

I

/S No
10890 : 1984

3 DEFINITIONS

Iror the purpose of this starrdard' the fbllou'ing

det.irritions shall aPPlY.

3.1 Fine Thin Bed Fixing - A process of tile fixing

into a bed of an adhesive average of 2 mr.n in final bed

thickness.

3.2 Thin Bed Fixing - A process of tile fixing into a

tred of an adhesive avelage of 6 ntrn irr flrral bed

tlrickness.

3.3 Metlium Thick Betl Fixing - 
A process ot'tile

tixing into a bed ofan adhesive not less thall average

6 mni and not exceeding avelage 12 nrm in llnal bed

thickness.

NOTE - I vall ts more than an

avcrage lJ intentional sloPe lbr

lloors- pror rain points)' surlace

plsparurron e lrue lo Pluntb levcl

shall bc tak als
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e g like
e' csivr,
i w,all

r

4.3 Type J Adhesive

4.4 Type 4 Adhesive

NOT l.. 
- l'ype l. lr,pe J and -l-ype 4 aclhesir,cs arc nrorc

technical products. generally referred as polyrler morJifred
adhesives, and are requrred rn srtuations *fr.r. if,.iu"t*,nuno
(substrate) or the tile or rhe sur[ace i. puui"rloril, 

"tltt.rg,ng
4.5 Type SAdhesive

This adhesir,'e is suitable fbr all types of tiles including
cnginccred stones (rnanuta.tur"d stones) *t,i.n nr.
intended lbr installation on glass or nretallic rrbrh.o,.,
like. grid irorr. rnild steel. s;inless ,t..t, utrrin"u. o,
coppcr. erc. It is suitable lbr nretal tilcs, glass tiles.
engineered stones ot.for all types oftiles ani stone, to
be installed on difl'erent centent based substrates like
cement screeds. plaster. concrete, dryll,all boards likegypsum boar.ds. plywood. rvood. metals contposite
boards. modified backer boards and the ,ronf f i.
s u bstrates.

NOTE-Type5adhesrv
,..in,,,n",,i tjrere anJ ;J:,1:""T:ll'-:.i;Tff i,:il:i:l;
occurs by chenrical reaction. The1, are avrilable i" ;r;;;;"r.
component fbrms and in essence. these cover polyurethmes,
epoxy adhesrves and the Iike

5 REQUIREMENTS

5. I Tensile Adhesion Strength

Whcn tested in accordance with the method giverr in
Annex A. the mean tensilc adhesion strength nfih"rlu.
shall comply u,ith the requiremenrs giu." i, faii. i.
5.2 ShearAdhesion Strcngth

When tested in accordance with the method given in
,Anncx B. the rnean shear adhesron strength 

"ii-f,.rlr.shall cornpll rvirh the rcquircrncnrs girln in Tabl; i

5.3 Open Tinre

Wherr tested in accordance \vith the method given in
Annex C, the open time shall not be less *,an t#t siateO
by the nranufactur.er.

'l'abrc r Minimum Tensite an, shearAdhesion Strength ofAdhesive
(Clauses 5.1 and 5.2)

st
No

Cha racteristic
Requirement

N/mm2

(2)(l)
Type,l

(6)

Type 5

(7)(5)(3)
r) 'fensile adhesion strengrh, M/n

a) Dry condition

b) Wet condition

r ) Shear udhesron srrcngth, [y'i,
a) Dry conditton

b) Hear aging condition

c) Wet condirion

2.0
0.5 l0

l0

125

l0
t0

t5
l0

l5
t0
l0

l5
l0

t5
t0
t0

60

l0

t.0

(4)
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5.4 AdjustmentTirne

\\'hen tested itr accot'dance ri ith the nlethod gir en irl

Annex D, the adjustment tirne shall rrot be less than

that stated by the tnanut'acturer.

5.5 Slip (Required for Vertical Application Only)

\\ihen tcstcd in accordancc uith the nrethod given in

Annex Fl. the slip shall not be tnore than 0.5 mnr. Slip

resistanl adhesives shall be designated as'7-.

5.6 Defornrability (Required for
Application OnlY)

When tested in accordance rvith the method giverr in

Annex F. the lefbrmability shall be rvithin the range

mcntioned below tbr a particular class as stated by the

manutactttt'er:

lS 15477:2019

8 PACKINGAND MARKING

8.1 Packing

Thc pucking ol'the adhcsive shall corrrpll with thc

lbllowing:

a) Adhesive shall be suitably packed in leak proof'

and moisture plool bags or containers. atrd

h) Liquid adnrixttrrc/liquid contponctrts ol-

adlresirc shall bc btrttlcd in suitablc lcak prool'

and rnoisture proof contaitlet's.

Vertica I 8.2 Marking

S/ Classification
No.

Transverse
Deformalion

6 CONDITIONINC

Urrless othet'rvise stated. all the tests shall be carried

out at standard atnrosphelic conditions of 27 + 2 "C

tempcrature and 65 + 5 percent hurnidity.

7 INSTRUCTIONS

Adhesive supplied in accot'datrce w'ith this standald'

rvhen nrixed and spread in accordance with the

rranulacturer's instluctions. shall be suitablc tbr tile/

stone fixing on those types ofbackground tbr lvhich

they are recommended b)' the manufacturer. The

manufacturer's instruction shall be carefulll"

fullowed when anv pre-mixing of the adhesivc is

requ i red.

8.2.1 E,ach bag or liquid contaitlcr o1'adlrcsivc slrall bc

legibly and indelibly markcd with the fbllowing:

a) Narne of tlre nlalrulactttrcr arld tl'rc tradc-nrark'

if arrl' 1

b) Ilatch or lot numberi

c) Month and )'cat' ot'mattuthcturing:

d) 'lype of adhesive that is 'Iype I or'll pc 2 or

Type 3 or TYPe 4 or TYPe 5;

c) Spccialclraraclcristics:
l) Defor nobililt'- To bc rnarkcd r'r ith 

"\'l 
'

or 'S2'. if arrd as aPPlicablc.

2) ,Slip rc'tistLutcc [ir bc rnarkcd ri ith ' /-'
i t'rppl i cuhl u.

t) Open tinre and adiuslnrent tinre ol'the
adhesi vel

g) Storage litc and storage corrdition lbr thc

adhesive: and

h) Appxrpriate rnixing itrstluctions.

8.2.2 ll IS ()ttr t ifi cation,ll urking

The product(s) conlbrnring to the recluirernent of'this

standard rnal'be certil'iccl as []cr the conlirrnritl
assessment scltcmes under the pt'ovisiotls of lltc Bureuu

cf Indian Standards .4ct. 2016 and the Rules and

Regulations fianred thereunder. and the products nlav

be marked with the slandald nrark.

i) Defbrmable adhesive, Sl

ii) Highly detbrmable
adhesive, 52

2 2.5 mm, < 5.0 m1n

> 5.0 mm
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A-I APPARATUS

A-l.l Square Notched Trorvel - Tlouel r-rsed shall
be s ith 6 mnr ^ 6 nrnr square notch tlorvel u it.h a clear
internal gap rrl'6 nrm betu,een udiacent notches.

A-1.2 \leight - VVeighL shull bc of'rnass 2 kg
occupying less than 50 nrrn x 50 nrm closs-sectional
area.

A-l.l Pull Hcad Platcs - l'hesc shall bc squarc or
cilcular nretallic plates. with dirnensions ol-50 + I rnm
edge or dianreter and a nrinirnurn thickrress of 8 mrn
uith a sLritablc lrtting lirr conncction to thc tcst
nrachine.

A-1.4 Universal Testing Machine (UTNI) 
- 

UI'M
shall be capable ofapplf ing the load to the pull head

plate at the rate of 250 + 50 N/s through a suitable
fitting that does not exerL any bending force.

A-1.5 l,aboratory Oven, controlled at 70 + i "C.

A- 1.6 Concrete Test Substrate - Corrclete test
substriltc shall be 40 + 5 *,, thick. having a moisture
colltcllt ol' lcss than 3 perccnt by mass. and water
absorption at the surface after fbur hours oftesting in
range of'0.5 crrrr- I .5 cnrr. Thc cohcsive slrength shall

bc ut lr:ust L5 N/rtrrnr.

N( )1'HS

I \ rnr'thod lbr rrrrnulilcturng r surtable concrc(e test slrb
rnd the procedures for rneasurng the coheslve strength and
surtacE waLer absorptron is grven rn Annex G tbr rntbrnration
on lr

2 t tth,r t,'st \r/6r//(//dr 
- Other substrates rnat' be used upon

ugrccnrenl- rl thc substratc rs rceornnrcnded lor tilc
Jpplrcrtron br the adhesrve nranulf,cturer To demonstrate
conrpatrhrlrtr \\r(h other eptronal substrates. the adhesivc
shrl I bc appl rcd Iu th( selcctc(l substratc r rth cohcsrvc
strcnglh ol greater than I 0 N nrnr: or rl cohcsrve larlure
occurs rn the sullstrate, the requrrenrent rs consrdered
sat r sfr ed

A- 1,7 Mixer for Nlixing the Adhesive - See lS I 0890
lbr specit'ication of mixer.

NO'T'll 
- Usc ol mrxcr rs rccorrnrcndcd lbr mixing thc

rdhcsrr c

A-2 FAILLIRE PATTERNS

lhc rrodcs ol firilulc rnav lre a combirratiou of'an) ot'
that given below. which shall be lecorded tbr each
sp(]clmcn:

x) .ldlte.sion luilure /Alt'-S or ,4F-71 - Fcilulc
occrJrs at the irrtert'ace betr.veen adhesive and

snbstrate (AF-S) (.ree Fig. lA) or betrveen tile
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,il::i,
DETERMINATION OF TENSILE ADHESTON STRENGTH

and adhesive (AF-T) (see Fig. lB). The test
value equals the adhesive strength. In some
cases the failure nray occur in the adhesive
layel between the tile and the pull head plate
(RF) (.sce Fig. lC). In this case, the adhesive
strcngth is grcatcr ihan the test value and thc
test shall be repeated.

b) Cohesive failure wilhin the adhesive
rcF-A) Failure occurs \\'ithin the adhesive
layer (see Fig. lD).

c) Cohesivefailure in lhe subslrale or in lhe lile
(Cl:-.5 or Cl:-7-) - 

'l-he tailure occurs !vithin
tlre substrate (CF-S) (.iee Fig. lE) ol within
the body of the tile (CF-T) (see Fig. lF). In
this case, the strength ol-the adhesive is greater

than the test value.

A-3 TEST SPECIIVIENS

A-3.1 For tensilc adhesion strcngth test. tile or stone
shall be cLrt to sizes of 50 + I mm x 50 + I mm. with a

nonrinal rnininrunr thickness of6 nrm oI n1ore. The tile
picccs rcquilcd fbr the tcsting shall be tlve tbr each

test condition. Ilence, a total often tile pieces shall be

prepared tbr lensile testing ofan adhesive.

A-3.2 [:or t1'pe I adhcsive. ceramic tiles lith porositl,

morc tlran 3 pelcent shal l be used fbr testing. For Type 2,
'[,pe 3, 'lype 4 and'lypc 5 adhesives. vitlitied or porcelain

tilcs u ith porosity less than 3 percent shall be Lrsed.

A-4 MIXING OF THE ADHESIVE

The amount of water and/ol liquid adnr ixture.
rcquiled lbr preparing the adhesive. shall bc as stated
by the nranulacturer in ploportion by mass (lbr
example. the amount of liquid, in litlcs and ths
amount of powder, in kg to bc mixcd shall be

declared). lfa range o1'values are given. the average
shall be used.

A minimunr quantity of 2 kg of the adhesive shall be
prepared in amixing bou,l usingmixer as per lS 10890
vvilh rrixing instluctions as given in the technical data
sheet plovided by the rnanulacturer.

l,et the adhesive mature in accordance r'vith the adhesive
manu I acturcr''s irrsLluctions lb I lovlcd b1, turthcl nr ix i ng

fbr 15 s.

A.5 PREPARATION OF SPECIMENS

A-5.1 Take llve test piece tiles of size 50 * I mnr x
50 + I rrnr x 6 rnm or higher thickness.
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A-5.2 Apply' a thin layer of the adhesive' mixed as given

c[-,or.. to the concl'ete slab with a straight edge trorlel'
'then appll' a thicker la1'er and comb rvith a squalc

notchei irowel. The trorvel shall be held at arr angle of

ap t[ate aI a right anglc to

olr across the slab Parallel

to ' Place at least five test

til ive. Load each tilc with

2 kg fbr 30 s.

A.6 CONDITIONING

Condition onc set of live specimens fbr each of the

regimes as aPProPriate:

a) l)rv condition - Afler storing tbr 27 days

turrddr standard conditions, bond the pull

head plates to the tiles rvith a suitable high

stlength adhesive lErantpl a' E'pox-v.,) Alier

tttrtllcr'24 h storage utrder standard

conditions. determine the tensile adhesion

strength o1'the adhesive as pel the pt'ocedure

givcn in A-7.

b) ll/et condilion - Condition the specimens

utlder standard conditions fbr 7 days and

thcreat'tcl imtnersc in rvatcr at stalldard

tenlperalure. Altel'a lotal ot'20 days' l'emove

the specimcns tl'om rvatel'. u'ipe with a cloth'

and bond the putl head plates to the tile or

storle. After a {urther' 7 h under standard

conditions, immerse the specimen in water at

standard telnPerattlre'

On the fbllowing day (that is atleL a total of

2l days), remove the specimens fiom water

and immediately determine the tcnsile

lS 15477 : 2019

adhesion strength o1- the adhesivc as per the

procedttt'c givcn irl A-7'

A-7 PROCEDTIRE

A-7. L\ lier pull hcad platcs tlrc strolrLL clror'lgll'

detcrmine t[rc tcnsilc atlhcsiorl stl cngth ot aclhcsivc

by placing the tile tln corlcrete slab to be tested exactll'

in axial line of pull head. arrd sLrb.iect thc urrit to t'ctrsilc

loading at a rate o1'250 + 50 N/s to thc spccinicn'

Note the tensile adhesion strerrglh ol-the specinren' A

suitable arl'allgemellt shall be made lbr clarnping thc

substlatc to hold in position rvhilc thc test is in

plogress.

A-7.2 Failure ol Lhe unit shall be deenrcd to har e

occurre d u hen the alllllied tilrce rcachcs a tnarimttttt

value. Thcn test cach o1-tltc othcr spe citll ctrs sirrr i larlr '

ll'one ttt'both ot'thc tcst [ilcs are blokerr irr the tcsl'

recot'd the valuc lt *'hiclr thc hrcakagc occrtt-s' atrtl

includc it in thc ntcan tcltsile adlresiorr strcrlgth

calculation i1. thc value is Ivithin l5 pclcent of thc

mean valuc. I)iscard an.u-, individr'ral resr'rlt irr r'vlrich

thc brcaking tbrcc difltrs bv rnorc than l5 pcrcclrI

tiorn the mean ralt,e lt 3 or more out ot'the 5 units

lail at lbrccs outside rhcse linlits' rcpcat [hc rvltolc

tcs t.

A-8 EXPRESSION OF RESULTS

CalcLrlate tbr each conditiollirlg sequcllcc thc tcnsilc

adhesion strength (N/mm'z) as the mean tensile adhesiorr

breakage of at least threc specirnells' The lrtlnd arca

tbr caliulating the adhesivc tctrsilc strcngth t'na1 bc

taken as 85 percent fbr nolnral conditions and

95 percent lbr high dcmanding corrditions'

PULL HEAD PLATE

TILE
ADHESIVE

SUBSTRATE

HEAD PLATE

TILE

1B ADHESIVE FAILURE BETWEEN

TILE AND ADHESIVE

ADHESIVE

SUBSTRATE

1A ADHESIVE FAILURE BETWEEN
ADHESIVE AND SUBSTRATE
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1c lPIE_glyE FATLURE BETWEEN T|LEAND PULL HEAD PLATE

L HEAD PLATE

HEAD PLATE
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Frc.I Fatunp pa.rrgnNs

ANNEX B
(Clause 5.2)

DETERMINATION OF SHEAR ADHESION STRENGTH

B-I APPARATUS

B-l.l Square Notchetl Trowel _See A-1.1.
B-1.2 Support for Shear Specimen _ Test LInit
Holder 

- Support ibr shear bond specimen. ,trutt-b"
as giverr in the shear bond test.jig (rce Fig. Zl t" pl"..
Llrc tile such that edges ar.e loaded agairst'the'rron_
movable srrpport.

B-l.J T- Spacer BaE nradc ttfbrass or stecl and shall
hc as gir cn in lrig. -j.
B-1.-l Universal Testing Machine (UTM) _ UTM

shall bc capablc of applyin_q thc conrpression load with
displacement at the rate of 5 + 0.5 mnr/min.
B-1.5 Laboratory Oven, contr.olled at 70 + 3 .C.

B-2 TEST SPECIMENS
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to Type 5 adhesive for each condition'

B.3 PREPARATION OF SPECIMENS

steel spacers to ensure proper thickness of the mortar'

The tiie shall then be slid to ensure a 6-8 mm offset'

Care shall be taken in steel sPacer

so as notto cant ot sli o each other

or to alter the offset shall not be

individually handled treated with

care until broken.

B-4 CONDITIONING

Condition one set of five specintens tbr each-ol'the

lS 15477:2019

regimes as aPProPrlate:

a) Dr,'conclitirtn 28 days urltlcr tlortnal

laboratorY corrditiotts'

b) Heal ttgeing condilion l4 da1 s r'rniler

norntal labt l'atrlry conditions lbllou cd b1

14 da1'5 at 70 I 3 'C'

c) llrel conclition -'7 days under tlot'tnal

laboratorv corrditions lirllori'ed b1 2I davs in

watel' at laboratorl' temperatLll'e'

B-5 PROCEDI.lRE

I 5 percerlt trom the tncan r"alue' If nttlre than thrce out

ol-tire tive trnits liril at lirt'ccs or'ttsidc tlrcsc linrils' r'epeat

the rvholc tcst.

8-6 EXPRESSION OF RESULTS

Calculate tbt' cach conditiorlirrg sequcrlce' thc shcat'

adhesion strength (N/rnm',; as tlte lrcan she ar adhcsiorl

hlcrkagr: ol'at lcast thrcc spccittlcrts

All clittrcnsions in rllillintett es

Frc. 2 SHE,cn BoNt-> Tr-sl Jtc

--\ f*- 4'

ADJUSTABLE JAWS
(FROM 12 mm TO 45 mm)
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Frc. 3 Specen e,\R

ANNEX C
(Cluuse 5.3)

DETERMINATION OF OPEN TIME
C.I APPARATUS

C-l.l Square Notched Trou,el _.I-rolvel used shall
hr: rvilh (r mm x (r mrn sqrrarc notch trow.el rvith a clear.
tlrlcnrill gitp r)l'6 r)l,l hct\\ ccl) ltJluccrrt nolchcs.

C-2 TEST SPECIMENS

C-2.1 F'or opcn tinre test, tilc shall be cut to size of50+ I rnnt \ 50 a I nrnt, lvith a nonrinal minimu,,
thickness o1'6 mnr or nlore. I.en such tiles have t,o te
prepared for.the test.

C-2.2 Ccrarnic tiles r.vith absorptton nrorc than 3 percent
shall be used lbr -lype I adhesive and ,irriil.J ur.
porcelain tiles with less than 3 percent absorption shall
n:, rr:-U tbr l,rpc 2 or. I.rpc .3 or lype 4 lr irr.J,
adhcs ives.

C-] PROCEDURE

C-3.2 At definite inrervals of time. say 5 nrin. l0 nrin.
l5 min. erc, each designated tilc, each ti*" U" fiipf"a
to see the ar.ea ofcontact ofadhesive behind the iiie

C-4 RESULT

The open time is defined as the last nreasurement oftime in minutes befbre the adhesit,e frif r; i, *.r
minimLrm o1'50 percent of tile area.

54 min
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ANNEX D

(Clause 5.4)

lS 15477:2019

DETERMINATION OF

D-I APPARATUS

D-l.l Square Notched Trowel - 
Trowel trscd shall

be rtith 6 mm x 6 mm square notch trowel lvith a clear

internal gap of6 mm between adiacent notches'

D.2 TEST SPECIMENS

D-2.1 For adjustmcnt time tcst. tile shall bc cut to size

of 50 + I mm x 50 t I mm. rvith a nominal nrinimutn

thickness of 6mm or mol'e. Ten such tiles have rl be

prepared fbr the test.

D-2.2 Ceramic tiles rvith absorption more than 3 percent

shall be used tbr Type I adhesive arrd vitlit'ied or

porcelain tiles with less than 3 percent absorption shall

be Lrsed fbr T1'pe 2 or Type 3 or Typc 4 or T-vpe 5

adlresi ves.

ADJUSTMENT TIME

D-3 PROCEDURE

D-3.1 The adhesi'r"e shall he applicd orrto a g)'psurn

boarcl using trorvel.'lile picces of'size 50 { I nrtn x

50 + I nrrn shall be lixed to the adhcsive keeping a

mininrutn gap of 35 nlm between adiaccnt tilcs' with a

2 k-u of mais placed orr the tiles firr 30 s to irnpror'e thc

co rltact.

D-1.2 At dellnite itltcrvals o1-tirne' sa1 5 nrin' l0 rnirr'

l 5 nrirr. ctc. cach rlcsignated tilc' cach tintc bc lotatctl

through 90" arrd thetr turtrecl back to its original positiorr'

D-4 RESULT

The ad.iustment time is defined as the last measLlremcnI

(time in mintttes) befbre the tile tails to rolatc'

ANNEX E

(CLause 5.5)

DETERMINATION OF SLIP

E-2 TEST SPECIMENSE-l APPARATUS (see Fig. 4)

E-l.l Steel straight edge'

E-1.2 Clamps, to hold the straight edge in place'

E-1.3 Masking Tape, approximatell' 25 nrm wide shall

be uscd.

E-1.4 Tu'o pieces of 25 + 0'5 nlrn x 25 + 0'5 rnnr x

l0 + 0 5 rnm spacers ntade liom stainless stcel shall bc

used.

E-l.5Arveightof mass 5 kgwith across-sectional area

less than 100 mnr x 100 mm shall be used

E-1.6 Vernier Caliper, accurate to 0 01 mnr shall be

used.

E- I .7 Corrcrcte tcst substlatc as spcci ti cd in A- I '6 shall

be used.

E-I.8 Square Notched Trowel -'ll'owe 
I Lrsed shall

be u ith 6 n.,* ' 6 mm square llotch tlowel u ith a clear

internal gap of6 mm between adjacent notches'

E-2.1 For slip test. tile shall be cut to sizes ol'100 'r
I mm x 100 + I rnrr, u'ith a trtltnitlal nritlimum thickrrcss

of 6 mm ol'lrlore. Three such tiles have to be preparcd

for the tesl,.

E-2.2 l:or 
-tyPe I adhcsive' ceranric tiles u'itlr polositl

more than 3 pcrcullt lllust llc uscd lill tr:stirlg For'

T.n-pe 2.'11 pc 3.1,r'pc 4 and T1 pe 5 adhcsivcs' r'itlille-d

or pt,rcelain tiles sith polositl' luss thun 3 pr:tectrt

should be used.

E.3 PROCEDURE

Plepare rlrol'tal as spccilied in A-4' Scctrre the steel

straight edge at the top ol-the concr\':tc sutrslratc so that

its hltt,,rn cclgc is ltot'izotrtul rvllctt lltc slub is laisctl ltt

its veltical pttsition. ['ositiotl 25 rrrrrl rlidc nraskirlg Lapc

inrnecliareiy below rhe stcel slraight edge' and appll a

thin lay'er oi'the adhesilc to thc conclcl'c slub rr ith thc

straight edge of trowe I'
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Rcmove thc spaccr.s, and rncasurc the gap betu,cen thc
straighl edge and the tile rvirh the u.l.ni.r" .ulif.,:iu

Calty out the test fbr thr.ee tile specimens and report
each individual result and the mean value in ,,r,. 

--

E-4 TEST RESTILTS

SIip in millimetr.cs shall be r.eporred tor.individual anti
aVerage Valuc. Tile tnust not sag mort: than 0.j rnm
tioln its original position.

1

2

4

5

b

STEEL STRAIGHT EDGE
MASKING TAPE 25 mm WDE
(25 x 25 xl O0) mm THTCK SPACER OF SPAC|NG BARS
TILE (100 x 100) mm
ADHESIVE

CONCRETE SLAB

Frc. 4 Sr.rpAppenerus

l0



F.I APPARATUS

F-l.l Substrate - 
Polyethyle rre tllrn rvith mitrimurn

thickness of 0.15 mm.

F-1.2 Plastic Container - 
A plastic container that is

capable of being sealed to make it air tight, rvith an

internal volume of 26 t 5 titre (say. a container u'ith

dimensions 600 r 20 mrn x 400 + l0 mrn x I l0l
l0 rrrn).

F-I.3 Suppolt - 
Rigid. smooth and flat support for'

the polyethl'lene ti lm.

F- 1.4 Anvil - 
A metallic constrtrction rvith dimensions

as sholvn in Fig. 5.

F- I .5 Test Jig 
- 

'l u o nretallic c-v- lindrical supports ot'

diarneter l0 + 0. I mm. spaced 200 + I trnt ccntri [o

centre. of length 60 mm minirnum (sec Fig. 6)'

F- 1.6 Template A 
- 

A smooth. rigid. non-absorhcnt

lectargular ti'ame of internal dinrensions 280 + I nrnt x

45 t I rnnr x J t 0. I rnm [For exantple. rnade fi'otn

polvtetratluoroethylene (PTFE) or rnettrl] (.scc Fig' 7)'

NOTE -A 
round hole of 2 mm diameter drilled at each internal

corner is recommended to ease production of the test piece

F-l.7 Template B 
- 

A smooth, rigid, non'absorbent

mould or sirnilar device capable o1'producing a test

specimen of dirnensions 300.1 I mnl x 45 t I mm x

3 + 0.05 nrnt (see Fig. 8).

F-1.8 Test Machine - 
l'he test machine shall he a

press, capable ol'applying the anvil to the test piece at

a rate of 2 mm/nrin'

F-1.9 Flow Table - 
The flow table used fol the

compaction ofthe 280 mnl x 45 mm x 5 mm specimen

(see Fig. 9).

F-2 TEST SPECIMENS

F-2.1 Preparation of Substrate

Fix the pol-vcthylene t'ilm firmly to the rigid support'

ensuring the sut'face to lvhich the adhesive is to be

applied is not distorted (that is' without pleats or

wrinkles).

F-2.2 Preparation of Test Units

Hold the Template A firrnly onto the polyethylene filnr'

Tro*el sutllcient adhesive across the template and then

screed cleatr so as to neatly arrd completely t'ill the hole

in the template. Clanrp the rnould tirmly to the flow

table and compact the sample using 70 jolts l'ifi the
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mould gently fiorn thc tlou tablc arrd carclulll l'clllo\ c

the tentplatc verticalll i\pplv a l11 ct' ol'rclcasc tlScrll

lo the Templatc B and pctsitiorl it centlullr oret the

spccimen. Load thc template u'ith a u'cight capable ol
exerting a lbrce of 100 + 0.1 N arrd arr apploximate

cl'oss-sectional area of 290 ' 45 nrtn. The applied

prcssure ensures that thc rnatcrial tirlly tills thc rcccss

of the template to the rcqr'rired thickrress. Rentor c atrl

excess ntatet'ial fiorn the sidcs o1'the ternplatc and lh

latcr. r'cnrove thc u'cight. Aftcllll lt. rcntorc thc

tenrplate. Prepare tive sarnples fbr cach Lest

F-3 PITOCEDURE

F-3. I Conditioning

lnrmcdiutcll alier thc tstttoval o1' l'cnlplaLc II placc lire

specintens. ott the suppolt. horizontallf into the plastic

container and scal it to nrake ir air tight. ('ondition thc

tcst rrnits nl21 +.2 ''C. A licr l2 dal s rcrllo\c thctlr li tttlr

the plastic containcr and conditiorr tlrcm tbl l'l da1's irr

air in standard conditions.

F-3.2 Transverse Deforntation

Afier conditioning has heen cotnpletcd, rctrlovc tltc

specitrens tiorn thc poll'cthl lcrlc lllm and llleastlrc thcil

thickness. using a caliper rvith ().01 mnr precision, at

thlee positiorrs, that is, in the rniddle ancl 50 + I rnnr

liorn each cnd. It'thc three Ialttes fall rlithirl the ruqtrilcd

tolelarrce o1'-3.0I (J.l nrm. calcttlate (hc arerage lrlttr':
discald arty spccitltett rvhich f'alls outsidc thc rccluircd

permissiblc tlrickncss. Placc thc tcst s0lnplc olr thc tcst

.iig.'l hc starting point is de linctl rrltctr tlte anr il lortchcs

the sarnplc. Detbrm the satnplc. tiorn thc startirlg point'

with a tt'atrsverse load applied by lhe anl'il at a rate ol'

2 nrnt/nrin until lailtrre llecoltl thc delirrrrration litrttr

the startittg poirlt. irl nlrlr. [lcpeat the test oll tllc othcr

tcst pieccs. Discard any individtrtrl rcsttlt itr lvhich thc

dc{irrntution dil'lcrs h1 ttlotc thttrr I -5 llcrccrlt liotll tlle
nrcan valLtc. Il ntor,: tllatl tht'cc out ol thc tivc urrits

lesult defbrnlation valucs outsidc thesc linrits. rcpcat

the rvholc tesl.

F-4 TEST REST]UI'S

'l'he traltsverse delirlmatiorr is clelel'nrinctl ttr 0 l nlnt'

by' calctrlating thc areragc valuc o1' tltc clclilrnlaIions

obtained in the test. Dctblmation valuc irt rlrilliruetrc

shall be reporlcd lirr individual ttnd nrean valtres lirr

detbrnrabilitl' ot' adhesivc (nrrrr) -[-llc 
adhcsir c

dcfbrmability is ctassilled as'S/' or'Sl' Class bascd

on the resttlt ob(airled liorrr this tcst.

ll
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ANNEX F

(Clause 5.6)

DETERMI NATION OF DEFORN'I A BII-ITY
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1 Cyhnderical support djameter (.lO t O .l mm) Length S0 mm minimum

2 ADHESIVe (3 r 0 1 mm) THTCK

Frc. 6 Trsr Jrc

All dirnensrons in millimetres

Frc. 7 Tel,rpl,qrr A

2
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All dirnensrons in ntilltmettes

lrrc. 8 f rrtpt ,t t, B

AII dinrensions in millinrerres

l-'tc. 9 lrt.ow 'I,\sr.r

12,72+.013

J
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(]-I (;E,NERAL INFORMATION

A concrete test slab suitable fbr the adhesive tests
describcd in this standar.d mav be manutactured and
tcstcd using thcsc dcscribed procedurcs

G-2 TESTbONDITIONS
'l'cst 

corrtlitiorrs gi',crr irr S shall appll

C-3 APPARATL]S

G-J.l Pull Heatl Plates 
- As given in A_1.3.

G-3.2 UniversalTesting Machine (UTM) 
-As given

in A- 1.4.

G-3.3 Carsten-Rohrchen Flask, or other suitable
apparatus tbr measuring the water absorption at the
surtace of'the concrete slah (sae Irig I 0).

G-4 CONCRETE TEST SLAB

G-4. I Manufacture of the Concrete Slab
'[-he specificarion (lisred in A-1.6) rnay be achieved by
using the lbllowing procedure to manufacture the
concr ctc slah:

a) Binder
b) Aggregate

: Portland cenlent.

: Cravel sand, of up to E

ntrn particle size,
contul-lous grading
curve between A and B
(sce Fig. I l)

c) Mix ratio of binder : I :5 in proportion by
and aggregate mass.

d) Ultralines content : 500 kg/mr prepared
per m3 ofconcrete concrete shall contain

concrete ultrafines in
order tt'r be properly
workable and have a
closed structure: the
u ltral'incs c()ntcnt
consists ol' cenrent and
aggregate particle size
up to 0. 125 mm.

c) Watcr-cenrent ratio : 0.5
t) Manut-acture :Vertically or

horizontally in moulds,
avoid the 

- 
use ol any

r-nould release agent.

: 90 s on a vibr.ating table
at 50 Hz.
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ANNEX G
(Clause A-1.6)

CONCRETE TEST SLAB

h) Conditioning The slabs shall be
stored for 24 h under
standard conditions
followed by 6 days
water immersion at 20 I
2"C.

Before use or betbre
being tested for water
absorption and surlace
cohesive strength, the
concrete slabs shall be
stored separately, in
vertical position, in a
dry and ventilated
environment, for at least
3 months and
conditioned for at least
24 h under standard test
conditions.

The test surf'ace shall have a finish similar.to that
obtaincd by using a woodcn f'loat and shall be clcan
and dust-fiee at the time of the tesr.

G-4.2 Measurement of Surface Water Absorption
Watel absorp[ion at the sur.f'ace of the concrete slab
shall be determined by the fbllowing method:

a) Bond a rneasuring tube gra<Juated in ml
(Carsten Rohrchen t)ask) to the concrete slab
by means of a suitable sealant.

b) After the sealant has cured, fill the rreasuring
tube u'ith \\,ater. to the upper Ievel.

c) Record the drop in warer level during the 4 h
duration of the test. The total drop in water
level at the end of4 h gives the ,uriu.. ,rut.r.
absorption.

d) Perform at least three tests on a reference
concrete slab tiom each batch and calculate
the average surlace absorption.

G-4.3 Measurement of Surface Cohesive Strength
'l'hr: tensile srrcngrh betw,ecn the pull hearl plate and
concrcte surf ace shall be at least 1.5 N/mm2. The
strength shall be determined by bonding at least five
pull-head plates dire ctly ro rhe slab, fbr Jxample, ,"r,ith
an epoxide lesin, and deterr-nining the tensile adhesion
strength by applying a tbrce ra,hich increases at a
constant rate of250 + 50 N/s.

G-4.4 Measurement of Moisture Content
The specimen of size 100 mm x 100 mm shall be
weighed. I,l/, shall be weighed to nearest I g. The
specimen. then, shall be dried out at 105 + 5.C in a

g) Compaction

14
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thermostatically controlled oven until collslant mass is

obtained within a duration of 4 h. Immediately aiter

renrvoing tiom the drf ing oven' the specirnen shall be

rveighed (ifnecessary by cooling to room tenrperature

in a suitable desiccator), and weighed, I4'obtained' The

moisturc colttent, in percent of the d11' block. shall be

deternrined as t'ollorvs. correcl I'o olle decinral place:

: (Wr/W - l) " 100

G-4.5 Data Recorded

1'he tbllorving items shall be recorded:

a) Description ofthe concrete slab and rei'erence

IS 15477: 2019

to the batch;

Ilandling arrd storage ol'uoncrete slabs betbrc'

teslt ng;

Water absorption of' concrete slab.

repleseutative of tlre hatchl

Moistut'c colltcllt ol' t.llc cotlct'ctc slabs.

reprcsentativc of the batch:

Tcnsilc adhesittn strength of concretc slab.

rcL)'escntative ot' thc bctctl:

Any other tactor that nright havc inlltlcnced

the r esult; and

[)ate ol- tcst.

b)

c)

d)

e)

1)

c)

a Exr.21

o tNT.8

a ExT. 11

otNT 30
AREA=707 mm'z

o ExT.41

All dimensrons in mlllimetres

Irrc. l0 App.ln.rrus ron llr,.rlueTrNc wqrun AasoRP'rloN (CARS1'6N 
- 

IOHqC1]EN ITLASK)

l5

0

==1
-

=-2
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NOMTNAL ApERTURE, mm

F-ro. ll GnaorNc CuRVEs FoR g nlm M,rtrvLrv pantrcle Srze

CURVE A

------*-CURVEB

t6
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ANNEX H

(Fore'uvord)

COMMITTEE COMPOSTTION

Flooring.WallFinishingandRootingSectiorralComnlittee.C]ED05

organi:alntt RcPrescttlqltvc(t)

In Personal Capacity (1.'109, Sorira tr'ilrur New Dcllti) Ssu AsHox KuuneNr (Chuirnnm)

Ardex Endura India Pvt Ltd, Bengaluru Sunt K P PrursoN

Srnt Goprulrlt KxtsnNeN (Altcrntte)

Building Materials & Technologl Promotion Council' Nerv Delhi Sunt S K Gupu
Suat Palxnt G\iPlA l"1ll0nttl()

Carborundum Universal Linrited' Chenna; S'- 
,l S^ff;:::lXo*n",on \4ttcrnutL,l

Central Public Works Depaltmenl. New Delhi Ssnt Retrsx KITMAR K A( sH qI-

SIIRI ARUN Kuvrn 'fvrcl \/lllcrrutlt)

CSIR-Central Building Research Instilute, Roorkee Ssnt S K StNcs

SHnt Acxnl Ktlltrn Mtnat- \'lllcrnulL'l

CSIR-Central Glass & Ceramlc Research Institule' Naroda Dn SetvlNona Nxrs Mtste

CSIR-Central Road Research lnstitute. New Delhi - Dn Rrxesu Ktrven

Choksr l.aboratortes l,irntted' Indore Srtrt R [) Mrrxtlx
SHnt Rlvrsl BAsAPPA (///dr'lt//c)

Construction Chemicals Manulhctuters Association, Navi Mumbai SHRI UPEN PAIEL

SHat Salttr Sunrnrtr \4ll(tttill!)

Construction lndustry Development Council, New Delhi SHnt P R SrvcRup

Sxnt Rrvt Ixn (4lternue)

Delhi Development Authorib" New Delhi CHIEF ENGINEF-R (DwK)

Supenrxre^*orrc ENotNEER lP) l,IIt(t ttutt')

Direclorate General of Border Roads, New Delhi Col lNonr Kuvan Jecct

Engineers India Limited, New Delhi Srtnt J K Br'rccurNtr'tnt
Sxrt ArHtrgsx M{uRYA ('4l/?r//'/(')

Ultratech Cemenl Lirnrted, Mumbai Ssnt B Kuvln

Gvan Construction Contpanv. Mutrbat RrpneseNrqltve

H R Johnson (lndia) Limited' Dcwas Srat C S l"rtrrtr
Sttnt Ant N Rto 1'4ltctnutc)

Indian Council of Cerarnic files & Sanltarlu'are' New Delhi SHRI ARIJN RAo

Srrrr P K Snnnllr ( )ltttttul(\

lnstitution of Engineers (lndia). New Delhi Ssnt K K Knptrr

Llovd Insulation (lndia) Pvt Limited. New Delhi Strnt Moxlt KsrNNe

Strrt K K Mttq^l1/t(tn(tlt:)

Mapie Constructlon Products Indra Pvt Ltd' Bengalulu I)r C S Ravr Srl'qNxrn

Srnt Aautltt Durr'r (4/lcrrrarc')

Milrtary Engineer Sewices, Engineer-in-Chrel's Branch' Nerv Delhi Srtntvrrt Mrt I Mttrtrr
Slntrtert Neunlrt Kottt't lAltct tntttl

Modern Tiles & Marble, New Delhi Sunt SueHess Krpoon

Sl]Rl K]\MESWAR P.ttt I Al lt:rnala)

Morbr Dhuva Glaze Tiles Association' Morbi Ssnt NtrEsu Jerpente

SHnl Jsult Mroury Krven (Altentute)

Ir4unrcipal Corporation of Greater Mttnrbai, Mutnbar RepneseNrnttvr

lv'l)'K Latrcrete India. tlyderabad Dn l) Anrt;reN

SHnt N RaoHrxrNrH ('4lletntl()

Natronal Council ftrr Cement ancl Building Materials' Ballabgarh Dn S K Bnr'la

National Highuays Authority ol'lndia, New Delhi Sttrt S C Jtrorr
Srnr R P KrtrroeLwlL (Allevutc)
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National Test Ilouse, Kolkata

Natronal'frles C'orpora(ton panehkLrla

Nerr Delhi Munrctpal Corporarron, New Delhi
Prcrnrer Polyfrlln Lrmrted. Chazrabad

Research, Designs and Standards Organization, Ministry ofl
Railwrys, Lucknow

Responsrve lndustr res Lrmrted. MLrmbai

Shriram Institute of Industrial Research, New Delhi

Somany Ceranric L1d, Bahadurgarh

Supe r 'l'lles and Marble plrvate Linritetl, Mumbai

Xebec Design and Facilltres private Irmited, New Delhr

BIS Drrectorale Ceneral

ll epr e vnt ut n,c,(.t1

SsnrD VS pnrseo

SHnr Aroxe Dev (Altenrute)

Stnr Pnev Curvo Gupre
SHnr S R Gaaa(Alrernule)

Rrpnrsem errr,e

Dn Seuleev K Vrtvr
Ssnr R K Neaer: (,4lternute)

Exscurrw Drnscron (WoRKs )

Srrnr Asrrurost] KuM 
^R 

(/1 ltaruu I e )

Sunr RrsrlaH Acenwlr
SHnr AaursHer Ao.qnuL (Alternotc)

Dn P K Krlcxsn
Dn Lrxvr RAIAT \,4llcrnul()

SHnr G G Tatveor
Dn Asnurosr Gort (llternute)

SHnr Aslor RclpuRoHlr
SHRr SUDHAKAR Moor (Alternote)

Sgnr Detplx Getrou
SHnr Srrrra B^NF.R| (  ltciltutc)

Srnr S,,rrulny PcNr. ScreNls.r ,F, and Hcad (Civil Engg)
IReenrseNrruc Draecron Gepen 4,1 ( t)x t tfft c t r t 1l

,\4c nbar Sct,t clttr tc,t
Sxnr SnrraNru yrrLr

Scientisr 'C' (Civil Engg), BIS
ANI)

SHxr Mruvo Gupr.c
Scientisr C' (Civrl Engg), BIS
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Bureau of Indian Standards

BIS is a statutory institution established under the Bureau of lndion,\tctndards.lct.20l 6 to promolchat'ntonious developnlent ol the activities ol sranda'dization. n,rr[i,rg-ona quality ccrtiflca(iorr .l.goocisand attending to connectcd matte rs in the countr.ll

Copyright

BIS has the copyright of all its publications. No part of these publications nrav [.re rcpr.oclucecl in an.,,, tbrmrvithout the prior permiss.ion irr rvriting or gis. This does no, pr..rra. thc fice use. in rhe course of.irnplenrcnting thc standartl' ol'nccessar! a.,uiir. such as s1'nrtroli and sizcs. t),pc or gratlc clcsignati.rs.Enquiries relating ro copyright be add'essed to the Dir.ector (pubrications). BIS.

Review of Indian Standards

Arnendtnents are issued to standards as the need alises on the basis o1-comnrents. Slandards are also r.evieivedpe'iodically; a standard along rvith or"r,t*"ni, i'reaflirmed ,vhen such r.er.,i*v indicatcs rhat ,o ch.ngcs ar.cneeded: if the review indicates that changes are ne.aea. it is taken ,f irr. r.uirro,r. User.s of. Indian Standardsshould ascertain that they are in possessioi of the latest amendrnents or edition b1,r.eler.l.ing to the latest issue ol.'BIS Catalogue' and . Srandards : Monthlr,,qaditions..

This Indian Standard has been developed fi.onr DocNo.: CED 05 (l0l0g).
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BUREAU OF INDIAN STANDARDS
Headq ua rters:

Branches:

Manak Bhavan, 9 Bahadur. Shah Zaf-ar. Mar.g, Nerv Delhi I 10002
Telephone.s :2323 0l3t.2323 3375,ZlZliiOZ Ltbb.site:wwrv.bis.or.g.in

Regional Offices:

Centlal : Manak Bhavan, 9 Bahadur.Shah Zafar.Marg
NEWDELHI IIt)()O2

Eastern : lll4 C.l.T. Scherne VII M. V. I. p. I(oad, Kankur.gachi
KOLKATA 7OOO54

Northern : Plot No. 4-A. Sector. 27-B, Madhi,a Marg. CH,ANDIGARI I 1600 l9

Southern : C.l.T. Campus. IV Clross Road, CHENNAI 6001 l3

Western : Manakalaya, E9 MIDC. Mar.ol. Andheri (l..ast)
MUMBAI4OOO93
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