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IS 1346 : 1991 

Indian Standard 

CODE OF PRACTICE FOR WATERPROOFING OF 
ROOFS WITH BITUMEN. FELTS 

( Third Revision ) 
1 SCOPE 

1 .. 1 This standard deals with the methods of 
application of bitumen felu of roofs of buildings 
designed to render them waterproof. 

2 REFERENCES 

2Q 1 The Indian Standards listed 'in Annex A are 
necessary adjuncts to this standard. 

3 TERMINOLOGY 

3.0 For the purpose of this standard, the defini
tions given in IS 4911 : 1986 shall apply, in 
addition to the foHowing. 

3.1 Bouding Material 

Bitumen adhesive employed to stick the first layer 
of roofing felt to the roof surface (or to the 
underlay when used) or one layer of roofing felt 
to another and as a top dressing. 

3.2 Multiple Layer 

Two or more Jayers of bitumen felt laid with over
lapping joints and bonded together with bitumen. 

3.3 Floadog Treatment 

A waterproofing treatment which' is isolated from 
the base of the structure to be treated. 

3 .. 4 Underlay 

A layer of bitumen saturated felt sometimes used 
additionally between the roof surface and the tint 
layer of seJf~finished bitumen felt· when the 
waterproofing treatment is to be isolated from the 
roof structure. 

" NECESSARY INFORMATION 

4.1 The designer of the building shall make sure 
that he has sufficient information as specified in 
IS 3067 : 1988. Consideration shaH include details 
of the general design of the roof, its felt coverings 
and finish in relation to such requirements as rna y 
affect them. 

5 MATERIALS 

5.1 Materials for Regrading of Roof Surface 
Regrading shall be carried out with a suitable 
cement mortar incorporating a clean, medium 
coarse sand or with alime-SURKHI mortar or any 
other suitable material. 
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5~2 Bitumen Primer 

Primer shan conform to the requirements laid 
down in IS 3384 : 1986. 

5.3 Bitumen Felts 

These shall comply with the requirements laid 
down in IS 1322 : 1982 and IS 7193 : 1974. 

5.4 Bonding Materials 

The bonding material between the felt and the 
roof surface and between the successive felts should 
be industrial blown type bitumen of Grade 85/25 
or 90/i5 conforming to IS 702 : 1988. For top
dressing bitumen used shall be industrial blown 
type ot allowable penetration not more than 40 
when tested in accordance with IS 1203 : 1978. 

For vertical surfaces up to 1 metre height blown 
type bitumen of grade 85/25 or 90/15 and above 
1 metre height 115/15 grade are recommended. 

Ii WATERPROOFING TREATMENT 

6.1 In selecting the combinations of layers and 
gra.des of felt to be ~used, consideration shall be 
given. to the type and construction of buildings~ 
climatic and atmospheriC conditions and the 
degree of permanence required. 

6.2 Concrete aDd Masom.,. Roofs, Flat or 
Slopmg 

The following treatments are recommended: 
a) Normal Treatment - Five courses for mode ... 

rate conditions: 

1) Primer conforming to IS 3384 : 1986 at. 
the rate of 0'27 l/ms, .. i\1i1i; 

2) Hot applied bitumen at the rate 
. or 1'2 kg/mB, Min; 

3) Hessian-hase self·finished felt, Type 3-
Grade 1 or glass fibre base Type 2~ 
Grade 1; 

4) Hot applied bitumen at the rate 
of 1-2 kg/ml, Min; and 

5) Pea-sized gravel or grit devoid of 
fine sand at the rate of 0'00& mB/ms. 

OR 
Floating Treatmlnt 
1) Fibre base bitumen saturated underlay ~ 

Type 1; 



IS 1346 : J991 

2) Hot applied bitumen at the rate· 
of 1'2 kg/m:8, .ll1in; 

3) :Fibre-base self-finished Type 2, 
Grade 1 or Grade 2; 

4) Hot applied bitumen at the rate of 
1·2 kg/m2; and 

5) Pea-sized gravel or grit devoid of fine 
sand at the rate of 0'008 m5/m2• 

b) Heavy Treatment - Seven courses for severe 
conditions: 
1) Primer conforming to IS 3384 : 1986 at 

the rate of 0-27 11m2, klin; 
2) Hot applied bitumen at the rate 

of }'2 kgfm2, Min; 
3) Hessian·base self-finished 

Grade 1 or glass fibre base 
Grade 1; 

4) Hot applied bitumen at 
of 1'2 kgJm2, lvfin; 

Type 3, 
Type 2~ 

rate 

5) Hessian" base se1f .. finished TypeS, 
Grade 1 or glass fibre base felt Type 2~ 
Grade I; 

6) Hot applied bitumen at 
of 1'2 kgJm!s Atin; and 

rate 

7) Pea~sized gravel or grit devoid of fine 
sand at the rate of 0'006 mS/ms, 

OR 
1) Primer conforming to IS 3384 : 1986 at 

t.he rate of 0-27 ljmt, A1.in; 
2) Hot applied bitumen at the rate 

of 1-2 kg/wi, Min; 
.3) Fibre-base self-finished 2, 

Grade 1 or Grade 2; 
4) Hot applied bitumen at the rate 

of 1-2 kg/ml , !.1in; 
5) Fibn;-base self·firtished felt> 2, 

Grade 1 or Grade 2; 
6) Hot applied bitumen at the rate 

of 2"5 kg/mt, A1.in; and 
7) Pea~sized gravel or grit devoid of fine 

sand at the rate of 0·008 mB/m~ 
OR 

.Floa;ting Treatment 
1) ~'ible·base bitumen saturated underlaYj 

Type 1; 
2) Hot applied bitu,Dlen 

of 1·2 kg!m", A1in; 
3) Fibre·base se1f~finished 

Grade 1 or Grade 2; 
4) Hot applied bitumen 

of }'2 kg/mI, Min; 
5) Fibre-base self·finished 

Grade 1 or Grade 2; 

-6) Hot applied bitumen 
of 2'5 kg/mB, Jt.;[in; and 

at 

at 

felt) 

zt 

the :rate 

2, 

the rate 

Type 2, 

the rate 

2 

7) Pea~sized gravel or grit devoid of fine 
sand at the rate of 0008 ros/ml • 

e) Extra Heatly Treatment - Nine courses for 
very severe conditions: 
l) Primer conforming to IS 3384 : 1986 at. 

the rate of 0'27 l;m~, Min; 

2) Hot applied' bitumen at the rate 
of 1 '2 kg/rn2) lVIin; 

3) Hessran~base self~Hnisht:d feh~ Type 3, 
Grade 1 or glass fibre base bitumen feIt 
Type 2~ Grade 1; 

4) Hot applied bitumen at the rate 
of 1-2 kgjmS~ Min; 

5) Hessian~base self~finished felt, Type 3, 
Grade 1 or glass fibre base bitumen felt 

Grade. 1 

Hot applied bitumen at the rate 
of 1 '2 kg/m', ,l'4in; 

7) Hessian~ba1Se T>elf·finished felt, Type 3, 
Grade 1 or glass fibre base bitumen felt 
Type 2~ Grade 1; 

8) H.ot applied bitumen. a,t the rate 
of 1-2 kg/mi, Ali.n; and 

Pea-sized gravel or grit devoid of fine 
sand the rate of 0'006 maImS 

OR 
1) Prim.er conforming to IS 3384 ~ 1986 at 

the rate of 0'27 J/m'fii:~ klin; 
2) HlOt bitumen at the rate 

of -2 Min; 
3) Fibre .. base se!f~finished felt, Type 2 

Grade 1 or Grade 2; 
4) applied bitumen at the rate 

1'2 kg/m~, Mi,,; 
5) Fibre"ba!le sdf~finished felt, Type 2s 

Grade 1 or Grade 2; 
6) Hot applied bitumen at the rate 

of -2 kg/rot» J~fin; 
7) Fibrcebase ~elfefinished felt, Type· 2, 

Grade 1 or Grade 2; 
8) Hot 3,pplied bitumen at the rate 

of 2-5 kg,/m$, Min; and 
9) Peaesized gravel or grit devoid of fine 

sand at the rate of 0'008 mS/m". 
NOTE - Where pea~$ized gravel or grit are 
not availablet coarse sand may be u§~,,:f. 

6~3 Surface Finish 

In an the above treatments (see 6.2 ) a surface 
finish of pea~sjzed gravel or grit shall be provided. 
This affords a measure of protection to the treate 
ment and increases its durability. On the flashings 
and at the drain mouths, the gravel or grit may 
be omitted and instead two coats of bituminous 
paint at the minimum rate of 0'1 Ijrn2 per coat 
or a single coat of bituminous emulsion at the 
Tate of 0'5 11m2 may be applied. 



6e3.1 In Ol:aer to prolong the life of the water.· 
proofing treatment or when the roof surface is 
subjected to foot traffic the following surface treat~ 
ment is recommended: 

1) Cement concrete flooring tiles conform
ing to IS 1237 : 1980; 

2) Burnt day flat terracinll tiles conform
ing to IS 2690 (Part 1 ): 1975 or 
IS 2690 ( Part 2 ) : 1975. 

Ahernatively, a screeding of proportion of 1 : 4 
of cement and sand 45 mm thick can belaid over 
the .roofing treatment and marked off' into squares 
of 600 mm made with expansion joints provided 
at a distance of 3 m which shaH be properJy 
caulked with bituminous sealing compound 
conforming to Grade A of IS 1834 : 1984. 

For heat reflecting surface or for aesthetic reasons 
bitumen based aluminium paints or coloured 
bituminous emulsions may be used. 

6.3.2 Where it is required to provide fire protecu 

tion to the roof surface the waterproofing treat
ment shall be covered by a layer of cement concrete 
flooring tiles see IS 1237 : ). The sm-face 
. covering shaH built into the walls at the edges 
or taken up along the parapet as 

6.4 Tim.'ber Roofs, ;:s!(~ping 

a) ,lVomulL Treatment 

1) Fibre-base bitumen saturated underlay 
Type 1, or hessian based felt Type 3, 
Grade 1 or glass fibre base felt Type 2, 
Grade 1; 

2) Hot applied bitumen at the rate 
of 1 '2 kg/m2, Aiin; and 

3) Fibr-e~base self~finished felt Type 2, 
Grade 1 or Grade 2, or hessian based 
felt Type 3, Grade 1 or glass fibre base 
felt Type 21 Grade 1. 

b) 1leav..v Treatment 
1) Fibre-base 'self-finished felt Type 2, 

Grade 1, or hessian based fdt Type 3~ 
Grade 2 or glass fibre base felt Type 2, 
Grade 2; 

2) Hot applied bitumen at the rate 
of 1'2 kg/m5, 1i1in; and 

3) Fibreubase self-finished felt Type 2, 
Grade 1 or Grade 2 or hessian based 
felt Type 3, Grade 2 or glass fibre base 
felt Type 2, Grade 2. 

6.4.1 Swfaae Finish 

For timber roofs the treatment shall be finished 
"vith hot applied bitumen at the rate of 1'2 kg/m2, 

lvlin, with two coats of bituminous paint at the 
minimum rate of 0'1 lIma per coat or a single coat 
of bituminous emulsion at the rate of 0-51/m2 

over it. 
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7 METHOD OF LAYING WATERPROOFING 
TREATl\'lENT 

i.l Sequence or Operation for AU Types of 
Roofs 

a) Preparatory work ( see IS 3067 : 1988 ); 
b) Collecting and storing of materials and 

tools; 
c) Cleaning roof surface of foreign matter; 

d) Treatment of gutters and drain mouths; 
e) Treatment of the main roof, flat or sloping; 
f) Treatment of flashings and projecting 

pipes; 
g) 'rop dressing, that is gravel or grit, fixing 

or taying of tile or concrete protection or 
putting paints or t:mulsion; and 

h) Cleaning and removal of surplus materials. 

'1.2 Concrete aDd Mascnry Roofs, Flat 

In order to avoid stagnation of water a slope 
should be provided to the roofs to aHow the water 
to flow away and thus avoid ponding. A mini-
mum of 1 in 100 should be pr')vided . 

Prior to applying the waterproofing system, the 
preparatory works as described in IS 3067 : 1988 
shaH be completed and the cement or lime work 
allowed to set and allowed to dry completely. The 
surface of roof and that: part of the parapet and 
g utters, drain mouths, etc, cover which the water
proofing treatment is to be applied, shall be 
cleaned of aU foreign matter, namely fungus, 
moss, dust, etc, by wire brushing and dusting. 

7,,2.1 The felt is normally Jaid in lengths at right 
angles to the direction of the run-off' gradient, 
commencing at the lowest level and working up 
to the crest. In thisway~ the overlaps of the adjac
ent layers of feltoff'ers the minimum obstruction 
to the flow-off of water. 

7 .. 2.1.1 For applying bitumen primer, roof surface 
shall be thoroughly cleaned and primer shaH be 
brushed over it and left till the time it is dry. 

'1.2 .. 1.2 The bitumen bonding material shall be 
prepared by heating to the correct working tem
perature and conveyed to the point of work in 
the bucket or pouring can. 

7.2.1.3 The felt shaH be first cut to required 
lengths, brushed clean of dusting materials and 
laid out flat on the roof and allowed to soften. 
This serves to eliminate curls and subsequent 
stretching. Each length of felt prepared for laying 
as described above shaH be Jaid in position and 
rolled up for a distance of half its length. The hot 
bonding materia! shaH be poured on to the roof 
across the full width of the roUed felt as the latter 
is steadily rolled out and pressed down. The 
excess bonding material is squeezed out at the 
ends and is removed as the laying proceeds. 
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7.2.1.4 When the first half of the strip of felt. has 
been bonded to the roof, the other half shaH be 
rolled up and then unrolled on to the hot bonding 
material in .the same way. 

1.2.1.5 Minimum overlaps of 100 and 75 mm 
shall be allowed at the end and the sides of strips 
of felt. All overlaps shall be firmly bonded with 
hot bitumen. 

7.2.1.6 The Jaying of the second layer of felt shaH 
be so arranged that the joints are staggered with 
those of the layer beneath it. 

7.2.1.1 In case of pent roofs where the type of 
treatment consists of one layer of felt only, as in 
normal treatmexii ( see 6.2 ) ,an additional layer 
of felt shaH be provided at the 'llvhich shall 
cover a minimum length of the slope 250 mm 
on both sides of the ridge. '.' 

7.2.2 Junctions rif Parapet Wall a.nd 

Felt shall be laid as flashing with minimum over .. 
laps of 100 mm. The lower edge of the :na~!rur!~ 
shall overlap the felt laid on the fiat portion 
the roof and the upper edge of the flashing shall 
be tucked into the groove made in the on 
the vertical face of the waH. Each be 
so arranged that the joints are staggered \-vhh 
those of the layer beneath it. 

1.2.2.1 After aU the layers specified have 
laid and the flashings properly bonded, the groove 
shall be filled up with cement mortar (nolrmcuAV 
1 : 4 ), or lime mortar ( 1 : 3 ), or cement concrete 
( 1 ; 3 : 6) which when setr, will satir>factorily 
secure the treatment ~o the waH. The 
filling shall be properly cured for 
at least 4 days after fill~ng to ensure SatlSJ4:LCt~OIY 
strength and to avoid shrinkage crac.;ks. 

1.2.2.2 his essential to apply a cement mortar 
fillet of 1 : 4- along the waH and floo'I' juncture. 

i .. 2.3 Drain Mouths 

Drain mouths with a bell rnouth entry shall be 
tJ xed and properly set to allow the water 1:0 flow 
in to it. Felt shall generally be laid as on the other 
portion of the roof and the treatment shaH be 
carried inside the drain pipes overlapping at least 
1 00 mm. If possible a grating cap ,should be P!O
dded over the drain mouth to protect checkmg 
caused by leaves, stones etc. 

7.2.4 Gutters 

The treatment to be Jaid in the: sha.)l pro-
vide for one layer of roofing morelhan i5 
provided on the roof proper. Hence attt'(lst t~'(l 
lavers of felt shall be laid in the gutters even when 
o~lv one layer of felt has been specified for the 
roof as in normal treatment ( see 6.2 . A priming 
coat shall first be applied. Over this, first layer 
of felt shall be bonded with hot bitumen followed 
by successive layers of felt securely bonded together 

4 

and finally painted with a coat of hot bitumen at 
not less than 1·5 kgjmSe 

1 .. 2.4.1 The felt layers laid separately in the 
gutters shall be overlapped with the corresponding 
la yer on the roof proper. 

762.4.2 The felt layers laid separately in the 
gutters shaH be carried down into the outlet pipes 
to a minimum depth of 100 mm. Where there are 
walls, grooves shaH be cut out at a reasonable 
height and the felt tucked in the grooves which 
shaH than be fined in with cement mortar. 

7.2.4~3 For gutters in pent roofs, the flashing shaH 
be laid separately at the sides and carried wen 
under the caves of the pent roofs. 

7 .. 2.4.4 Surfaafinisk 

Two coats of bituminous paint at the rate 
of 0-1 per coat or a single coat of bitumi
nous emulsion at the rate of 0-5 I/m~ shaH be 

1.:3 Tim.ber JII."Io'IIJ1U6.IIliS Sloping ( see I ) 

The underlay or first layer of coated felt shall be 
secured by nails spaced at 100 to 150 mm centres 
along overlaps and at 20 mm from the exposed 

In case of struck on treatment, the felt shaH 
Dm:U-U'Q with the timber roof in the same manner 

as in the case of masonry :roof but with nailing 
and back nailing. 

1.3 .. 1 Where required additional nailing may be 
provided midway between overIapl!1: at 150 mm 
centres. 

1 .. 3~2 The second and subsequent Jayers of ftlt 
shaH than be appHl'!d with hot bonding materials 
in the manner described for coneretl1' 1'.::.nd masonry 
xoofs. 

the case of a gabled one single str ip 
of felt shall cover from gutter to gUtter) over the 

If the treatment consists of one layer of 
feb only, as in normal treatment (see 6.2 ), 
an additional layer of felt shall be provided at 
the ridge which shaH cover a length of slope of 
250 mm on both sides of the 

'.3&4 Flash£ngJ 

If the parapet is of masonry constructi~)n, the 
flashing shaH be treated in t.he same way as 
in 7.2.2. In case the roof butts against a vertical 
timber waUl the flashings shaH be continuously 
bonded down over the felt turn up and angJe 
fillet. Joints in the felt fia~hings shall be lapped 
lOO mm and sealed. The upper end of the flashing 
shaH be firmly secured t.o the timber ",'all by 
screwing down vdth a timber batten. 

']. '* Shell Roofs 

7.4.1 In the case of sheH roofs, an additi ... mal layer 
of fdts shall 'be provided for the vaHey gutter for 
normal treatme~t and for other types of treatment, 



the number of felts in the valley gutters shaH be 
one layer extra. The treatment on the valley 
gutter shall be laid· first and the height to which 
the felt is to be taken shall be at least 150 mm 
above the anticipated standing water in the gutter. 
F or normal treatment on pent roofs or shell roofs; 
the felt 5baU be laid paranel to the direction of 
the run off gradient. The felts in case of shell 
roofs shall be laid from one edge of the valley 
gutter to the other, that is, round the curvature. 
In the case of northlight cylindrical shens, it can 
either start from the vaney gutter or from the 
upper edge. The upper edge shall be securely 
anchored at the edge of the shell. 

NOTE - Where insulation has been specified, the insu· 
lating material shall be applied on the top of the shell 
surface and plastered~ if necessary, with cement mortar 
t,'J provide adequate base for application of waterproo .. 
flag treatment. 

'.f"J.l 'Vhen felt is laid parallel to the direction 
of runoff gradient that is, found the curvature in 
case of shell side of overlap should be 100 
mm and overlap at the end should be 75 mm 
( Min ) that is side overlap and overlap at end 
should interchange with those as in the case when 
fdt is laid across the runoff gradient. 

7 $4 .. 2 Swface Finishing 

Instead of the normal bituminous gravel finish the 
surface may be finished as follows: 

a) With two coats of bituminous alum.inium 
paint at the rate of 0-1 per 
coat; or 

b) One coat of colour bituminous. er.uulsion at 
the rate of 0 5 litre per or 

CHASE FILLED WITH 
CEMENT 0: 

-WOODEN FILLET 

FEL 

--STONE 
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c) One coat of acrylic ~ased coating at the 
rate of 0-3 litre/mt: per coat. 

Expansion joints shaH be designed to suit the 
requirements of each roof. Expansion joint cover
ings may be of zinc or of 1ead sheet or of bitumen. 
felt. In case of the latter, minimum of two 
layers of bitumen felt, Type 2, Grade 2 2$ speci
fied in IS 1322 : 1982 or Type 2~ Grade 1 as per 
IS 7193 : 1974 shall be used with a top dressing 
gravel or other suitable finish. The typical cases 
ar e illustrated in 2. 

1 .. 6 Treatment ofUubble Formation 

If baIUo()!un{! occm:s, the defect may be rectified as 

7.6.1 Remove the 011 the ballooned surface. 
Then cut open and squeeze out the trapped 
vapour firm pressure by hand. Seal the 
bitumen so lifted, on the surface by applya 
ing additional bitumen. Finally seal the cut with a 
piece of bitumen felt with bitumen application and 
.. .. "', ..... ""'" the finish over it to make the sur .. 

with the rest. 

'1 &6.2 Roof Gardens 

to create roof gardens the 
treatment shall be carried out as 
1976. As far as possible, plants 

in containers to avoid root 
fnof below. 

AULKE D WITH HEt,1P 
OR HESSIAN 

TiMBER BO/",ROf G 

COfiNER 

BITUMEN FELT \VI 
SiTUMEN IN BET i:£EN 

FIG, 1 VVATERPROOFlNG OF ROOF 
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8 INSPECTION AND 

8,,1 It is recommended that arrangements 
be made for a detained in~pection of the water~ 

proofing treatment periodically, preferably prior 
to the advent of the rainy season, with a viev\l 
to repairing any apparent defect and to ensure 
complete waterproofing, 
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LIST OF' REFERRED INDIAN STANDARDS 

Title 

Specification for industrial bitu
men (second revision ) 

Method of testing tar and bitu .. 
minous material: Determination 
of penetration (first revision ) 

Specification for cement con .. 
crete flooring tiles (first revision) 

Specification for. bitumen felts 
for waterproofing and damp~ 
proofing ( third revision. ) 

Code of practice fQr laying 
damp-proofing treatrn~nt using 
bitumen felt~ (second revisiotl ) 

Specification for hot applied 
sealiilg compound for joint in 
concrete (./irst revision ) 

1 

lS Jvo, 

2690 
( Part 1 ) : 1975 

2690 
( Part 2): 1975 

3067 : 1988 

3384: 1986 

4911 : 1986 

7193 1974 

Title 

Specification for burnt day flat, 
terracing tiles: prart 1 Machine 
made (first r,evi.rion ) 
Specification for burnt day fiat 
te~'rach)g tiles: Part 2 Hand 
made (.first revision) 
Codri of practice for general 
design details and preparatory 
work for damp~proofing and 
waterproofing of buildings (first 
revision) 
Specification for bitumen primer 
for use in waterproofing and 
dampeproofing (first revision) 
Glossary of terms i'elating to 
bituminous waterproofing and 
damp-proofing of buiJding5 
( fi 1St revision ) 
:;pleCljtlc~ltl(m fOt, glass fibre hase 
coal tar pitch and bitumen felts 




