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WATER-PROOFING OF FLAT IN-SIT U RCC ROOFS 

Introduction 

During recent years considerable trouble has been 

experienced due to leakage an d seepage of rain 
water through flat concrete roofs. In some cases., 

the trouble has been so wid e-spread, that extensive 

repairs and renew als have become necessary within 

a short time after laying. This note discusses the 

important fac tors which need to be considered i n 

selecting in-si t u fl at RCC roof and providing suitable 

water proof ing treatments and ensuring their satis
f actory performance under conditions of normal 

exposu re. W ater proofing of precast roof slabs has 
been dea lt in CB RI Building Digest No. 125. 

Basic Considerations 

At the very o utset it is necessary to emphasise certain 

basic considerations which must be taken into 

acco unt for selecting suitable treatments ensu ri ng 

th eir sat isfacto ry performance. These may be set 

down as under: 

(a) Choice 

roof. 

of a flat roof In preference to a pent 

(b) Cho ice of re info rced 

for fl at roof. 

concrete as t he material 

(c) Permeab il ity of concrete. 

(d) Integrat ion of w ate rproofi ng 

thermal treatments . 

treatments with 

(e) Design of roof drai nage system. 

Choice of Flat roof 

By its very natu re, a fl at roof is more di fficul t to 

waterproof th an a pent on e. The latter also accommo

dates rapid ly movements d ue to thermal var iation. 

Flat roof is, therefore, advised only where it is 

functionally necessary; either to provide additional 

space for certain activities or due to non -avail ab ili ty 

of suitabl e cl adding materials fo r pent roof. However 

the present trend is tow ards t he adopt .on of fl at roof 

even where the rainfall i s heavy and conc entrated, 
due to its better appeara nce. In such cases , it is 
essential to realise that the flat roof req uires re1a t ively 

heavy and costly treatments. For the sake of conven 

ience a map has been prepared, which shows b road 

zonin g of the country into areas suitabl e fo r flat and 

pent roofs. It wou ld be no ted that flat roo fs can be 

provided in most parts of th e country, excludin g the 

northern areas subject to snow, eastern areas 

covel ing A ssam and Nagaland and the Western Coast 

subjected to heavy rain fall. 

Choice of Reinforced Concrete 

Since the roof slab is required to behave satisfactor i ly 

under normal exposure, its su sceptibility to undergo 
movements on account of variations of moisture, 

t emperature or any other cause and its ability to 

accommodate these movements may have deci sive 

effect on the perfo rma nce of a trea tment. Most of 

th e t rad ition al flat roofs comp rise of small un its la id 
with joints or placed in a large volume of mortar such 

as tiles or bricks laid o n battens or joists re inforced 

brick slab, J ack arch roof, Madras Terrace, etc. These 

roofs can readily accommodate the movements with in 
the mortar joints. But reinforced concrete not only 

undergoes rel ati vely greater movem ents but cannot 

accommodate them without suffe ri ng cracks. Precau

tions are therefore necessary to provi de for and 
accommod ate movements which would otherwise 

seriously impa ir the performance of an oth erwU,e 

satisfactory tr eatment. 
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Permeability of Concrete 

Permeability of concrete depends upon a number of 

factors such as type of mater ials used , thoroughn ess 

of m ix ing, compact ing and curing. While concrete 

can be made highly imparmeable, It cannot with
stand indefinitely direct incidence o f rainfall. More

over production of a highly impermeable concrete 

requires great care and control , which is not justified 

when it has, in any ca e, to be covered with a water

proofing heatmer lt , Therefore , it is suffic ient to 

ensure th at the concrete is reasonably dense and that 

i ts impermeability is not adversely affected by the 

use of unsuitable or badly graded aggregate, 

excessive water content, inadequate compaction or 

curing, badly designed or constructed joints. and 

inadequate protect ion aga inst temperature variation . 

Effectve control on quali ty of concrete is, therefore, 

an essential prerequisite for sat isfactory perform ance_ 

of t he roo f as a whole. 

Integration of Wat erproofing Treatment with 
Thermal Treatment 

In most parts of the cou ntry a flat ReC roof h s to 
b provided with an adequ ate thermal treatment 

(making up a total of abou t 230 mm thickness) to 

p rovi de thermal comfort. It is th erefore, necessary 
to provide two treatments, one for thermel protection 

and the other for water-proofi ng or where possible, 

combine these into one single treatment, such as 

mud- phuska in areas of low rainfall In severe 

con ditions such a combined treatment is usually not 

sal isfacto ry and separate treatmen ts for water-proof

ing and the rm al protection have to be provided, 

which introduce the need of suitable integration of 

the two treatments. Idealy, the water - proofi ng 

treatment shoul d be placed on the exterior to pre

vent ingress of moisture into the thermal treatment. 
But it is usualey not possible sinCE: the nature of the 
material s used for waterp roofing, such as bitumen 

or polythylen e, often necessitates protection against 
direct sun rays or wear and tear caused by usage. 

Alternatively, the waterproofing treatment is covered 
with a protective layer, thus making up a three -tier 

arr~ ngemen t. In both th es e solutions water may 

enter in between the two laye rs which ultimately 

finds its way in to the slab through any local weak
ness in the waterproofi ng treatment. Th is di fficu Ity 

c - r be pnrtic:rIlY got over by providi ng suitable slope 

In the final exposed surface of the treatment and 

permitting the water to escape at selected po ints. 

The designer of the waterproofing treatment has, 

therefore, to fully consider the interaction of the 
waterproofing and thermal treatments and to devise 

suitable details so that the roof as a whol , funct ions 

satisfactorily. 

Design of Roof Drainage System 

Stagnat ion of water on the roof surfac e, due to 
undulating surface, faulty slope or other causes 

should be avoided to ward off the failu re o f an 

otherwise satisfactory treatment It can be avo id ed 

by pro viding adequate slope, limiting the area served 
by each outlet and designing of outlets to carry full 

discharge under normal conditions with a suitable 

margin for freak condi tions . Fl at roofs are usua lly 
defined as having slopes not greater t han 1 in 10, 

but in pract ice slopes are often restr icted to 1 in 40 

to 1 in 80. While the increase in sl ope to 1 in 10 

does not result in a substanti al increase in the rate 

of flow of run off, it certainly el im inates the likeli 

hood of sta gna tion of w ater due to undul at ions or 

depressions develop ing due to usage. It is t here

fore advisabl e to increase the sl ope to the steepest 
practicable, say 1 in 30 to 1 in 40 consistent with 
the type of materials used and cost. Greater care 

in achieving proper slopes is necessa ry when the 

material used is of a compres sible type, such as lime 

concrete or mudphuska, whi ch may develop uneven 
surface. 

How this slope is to be achieved is equally important. 
Common practice is to have no slope in RCC slab 
and vary the thickness of the treatment. Si nce t he 
minimum thickness of the treatment cannot be 
reduced to less than 75 mm the slopes are often 

restricted to that which can be obtained by a fa ll of 

60 to 80 mm often resultin g in slopes as flat as 
1 :60 to 180. It is therefore advi sabl e to provi de 
some slope in the slab itself , so th at adeq uat e sl ope 

can be provided by varying thickness of the therm al 

protection layers. 

Outlets for th e d rainage of wa ter should be des igned 
so as to avoid their chokag e and shoul d be regu lar ly 

cleaned to avoid stagn ation of water. The area of dra
inage for each outlet is guided by the code IS:3067

1988 according to whi ch no outl et shoul d be less 
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th an 100 mm in diameter to se rve an area not Average ann ual rainfall exceedi ng 500 mm but 

exceed ing 40 sq m or it shoul d not be less than 

1/5000 of roof area. 

Criteria for Selection 

It is a common pract ice to select the w ater- proof ing 
t reatment on th e bas i s of tota l ra infa ll at a particular 

loca l i ty. While this may be an important guiding 

fa ctor, a more important facto r, is th e dura tion of 

rain and dry spells. 

Wh en a dry roof receives rain fall, it tend s to absorb 

the rain water, rather than allow it to flow off the 

su rface till a film of a water is formed over the 

surface encouraging a run-off in prefe rence to 

absorpt ion into the roof, The ra te and capacity of 

absorpt ion of rain water depends on the mate ri,als 
used in the treatment, as we ll as on the pattern o f 

rainfall. A sl ow rain permits th e roof to get satura
ted while a fast falli ng ra in soon forms a f i lm and 
the water runs off th e surface befo re s1Jturating th e 
roof. 

A slow pers istent rai n extending over a long period 
therefore tends to be a greate r hazard than a sharp 
hower. In the form er, the w ater tends to fi nd its 

way through any joint or crev ice which may not 

show any leakage in the latter. 

For a correct eval uation of the rainfall hazard, 

dctD i led information re lating t o rainfall pa ttern, 
showing both the varyi ng intens ities nd the duration 
of rain spells as well as the wind velocities during 

the rain-spe ll s, is necessary. Since this informat ion 
is not read ily avai lable, choice can only be made on 
the basis of total rainfall, and the number of rainy 
days in any month duri ng th e monsoon , data fo r 
w hich nr pub lished by the meteorologica l depArt

ment. 

Following tentat ive criter io ar e therefore suggested 

as a general guide 

(a ) Poor rainfall 

Average annual rainf;:l1l not exceed ing 500 mm 

and the number of r<li ny days in any month not 

x eed ing 10. 

(b) M derate ra in fall 

not exceedin g 1500 mm and the num ber o f rainy 
days in any month not exceed ing 20. 

(c) Heavy rainfall 

Average annual rainfall exceeding 1500 mm f1 nd 
the number of days in any month exc edin 20. 

The select ion on the above basis should be supple
mented by t he data fo r actual performance of treat
ments provi ded in the locality such as a very exposed 

site on a hill top or a low roo f rece iv ing ra in w ate r 
f rom adjoining roofs. Select ion of suitab le type of 

t reatment for the above co nditions is d iscussed 

below. 

Types of Treatment 

The t reatmen ts commonly used in Indi a may b roadly 

be classified as : 

(a) Rigid treatments 

(b) El astic treatmen ts ;Jnd 

(c) Composi te treatments. 

Rigid Treatments 

Rigid treatments involve the use of mater ials wh ich 

present a rigid sur face to external elements. They 

uSl' ally employ materia l of local origin such as lime 
concrete, mud-phuska w ith brick tile etc . which 
provide adequate th ermal protect ion beside w ater 
proofing and are really com bined t reatments Such 
trea tm nts are ideally suited for roofs subjected to 

con stant traff ic or usage; however th ey are l iab le to 
d evelop cracks due to temperature vari ation and the 

jo ints w ith the w al l and oth er vert ical featu res re 
vul nerab Ie necessitati ng provi sion o f flash i ngs. 

Th ese treatments can safely wi thsta nd poor r:1inr;J 1I 

cond it ion def ined ea rlier . 

Elastic Treatment 

These are comm ercially manufactured prod ucts such 
as bi tu minous felt, polyethylene sheet, gl ass fibre 

rei nforced sheet etc. These t reatments are easy to 
lay or renew. They prov id e sat i sfacto ry protecti on 
at junctions with walls and other verti cal feature 

besi des providi ng a good w ater proofing layer over 
the roof surface. However, they have li mited life 
sp n n edin periodical renewn \. 
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Being gener-all v black in co lour, th e surface absorbs 
lot of heat from solar ra d iation. They do not provide 

any thermal protect ion which has to be t aken care 
of separa tely . They can with stand moderate to 

heavy ra infall but requ i r to be protected aga inst 
direct sunlight. 

Composite Treatment 

This type of treatment is a combination of elastic and 
rigid treatments such as felt laid on li me concrete, 
mud phuska laid on polyethylene etc. This treatment 
ca n be des igned to withstand any given conditions 
of rainfall in addition to provid ing adequate thermal 

protection. 

The map indicates the broad zon es where the above 
types of treatments can be used to advantage. In 

prepari ng this map the to tBI rain fal l and the number 
of rai ny days in the month as well as the temperature, 
have been taken into accoun t . However, this map 
is to be regarded as a guide, d ue to allowance be ing 

made for local con ditions, and avail abi lity of material 

and economics. 

Materials and Speci f ications 

In pract ice a nu mber o f materia ls and specificat ions 

have been employed in wa te rproofing treatment. 

These are often adopted w ithout due regard to loca l 

condition and often unsu itable ma teri als or speci fi 

cations are adopted. The discussio n that fo llows 
bri ngs out important points in respect of t hese 
treatments . 

(A) M ud -Phuska w ith Brick Tiles Treatments 

Thi s treatment usually consists of the follow ing: 

(a) 	 100 mm thick (average) mud-phuska consisting 

of puddled cl ay mixed w ith chopped st raw 

(bhusa) 8 to 10 kg per cubic meter of soi l. 

(b) 	 Mud plaster consisting of puddled clay mixed 

with chopped straw 30 to 35 kg per cubic meter 
of soil. 

(c) 	 One or two coats of ' Ieeping' consisti ng of fine 

clay and cow -dung in equal quantities. 

(d) 	 One or two layers of tiles, laid on a bed of mud

mortar and joi nted and pointed in cement mortar 
1 :3. 

In moderate ra infall areas the present practice is to 

provide a coat of hot bitumen ({i'> 1. ~ kg/ sq. m. or 

po lyethylene below the mud-phuska layer. Details 
of roof slab with mud-phuska and brick ti le trea t 

ment (J re shown in Fig 1. 
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Fig. 1 DETA ILS OF W AT ER PROOFING 
(Mud phaska-te rr~cing) 
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The function o f each of these layers needs to be kept 

in mind while fra ming specifi cation s. A coat of hot 
bitumen over the roof slab sea ls the pores of 
concrete su rface ar.d thus provides a barr ier to the 

seepage of moisture in concrete There fore , to make 
it effect ive the coa ting should be applied evenly 
over the ent ire surface wi thout any g ap and without 

any bl ank patches . B it umen coat is extended over 

the verti cal su rfaces meeti ng with the sl ab For this 

the surfase is pa inted when it is thoroughly dry and 

after cleaning the surface with wire brushes and 
cotton etc. Bitumen common ly used is residu al type 
petroleu m bitumen penetration 80/ 100 or ha l cut 
back bi tu men. Resid ual type bitumen (80/1 00) is 

he ted to a temperatu re not less t ha n 180 -C and no t 
more th an 190°C. Cu t ba::k bitu ,11 ~(1 is heated to a 

tempera tu re of not less than 165°C and not more 

t han 170°C. The quantity of bi tumen to be spread 
per 10 sq. m. of the su rf ce is 17 kg . • 

Th e mud-phuska ac ts as a thermal insulati on layer, 

its th ickness varying from 100 to 150 mm. Besides 

the rmal insu lat ion , mud-ph uska layer absorbs moist
ure ingressed hrough th e bri ck t i le surface at top and 

retai ns it in i ts body, thus prov ides bette r protection 

t o RCC slabs against moisture. For this rea son, 

the so il for mu .....d-phu ka should be clayey. The 

addition of bhusa for traw to th e cl ay tends to 

reduce c racki ng to a mini mum. If this pu rpose can 
be economica lly achieved by other means, such as 

a soi l stab iliser e.g ceme;lt, lime or bitumen there 

is no objection to its use . Th e mud plaster fill s up 

th e cra cks w hich occu r in the mud-phuska. This 
plaster shoul d the refo re be less suscepti b le to 
shri nkage th an mud-phu ska. This is achieved by 

ad ding mo re quantity of straw. The purpose of 
t he 'I eeping' coats is to protect t he mu d plaster from 
cracking and to fill up the pores. 

Th e layer of til es is req ire~ to w i thstd nd the driv

ing effer. t of rdin and to serve as () w ea ring surface 
if under use. It al so assi sts in shedding off w ater 
by providing a smooth su rface. Rich cell elt mortar 

as 1:3 is suscepti ble to more shrin kage. J oin t ing 

of t il es in rich morta r defe ats the p i..J rp se of provi d

ing a crack-free surface. It is ad visable to use 

gauged mort ar o f mi x 1:1 :6 or 1 : }:4 ~ (ce ment:lime : 
sand). To t his mortar, crude oil (5% by weight) 
of cemen t Ciln be added to obta in rerform - w:e under 
re lJ l ively more severe con dit ions, 

So i I for mud-phuska should be sefected so as to gi ve 
maximum density and thus provide better resista n:::e 

to moisture, Recommendations made in In j ion 

Standard: 2115 -1980 are a useful guide in thi s 
re spect. Usually the local soils suitab le for br ick 
maki ng, gives satis factory results, provided it is 

properly mixed with straw, matu red , laid and com pa

cted at optimum mois ture content. A pract ical w ay 

o f determi ning the moistur3 con tent of soil suitable 
for g iv ing good compacti on is given here. Take a 
handful of soil. A dd sufficient w ater so tha t the soil 
can be moulded into a ba ll . Put the ball on a level 
surface. If t he ball does not di sintegrate, it contains 
just su ffic ient w ater for good co mpact ion On the 

other hand , if t he ba ll is dt::forme by pressing wi th 

hand, the mo istu re cont ent is on l he higher side 
There has been some controversy about bedd ing of 
t iles_ As the t ile surface is directl y exposed to tem

perature variati ons, se tti ng the tiles in cement morta r 
accentuates the t endency to crack . The ti les should 

preferably be be~ded on a layer of mud mort~r after 

the'leeping' is dry. Whether the ti les should be 

lai d in one or two layers depends large!y on the 
thickness o f ti les avai lab le. The pu rpose o f provi di ng 
two layers of t ites is to brea k joints and red uce the 
poss ibility of seepage. Two layers are not f easibla 
if the thickness of t iles is 5 cm or more such as in 
Punjab and Uttar Pradesh They not only add to the 

dead weight but also increase the cost. 

(B) Urne Concrete Terracing 

Li me concrete acts both as water-proofi ng and 

thermal insulation layer. Lime has slow se tt ing 

property and so permi ts prolonged beati ng of l ime 
concrete for better compac ti on. Lime con crete 
improve s in q ua l ity w ith the passage o f t ime The 

strength a I so increases. 0 ue to th es e properties, 

th is treatment has been used since t ime immemorial 

and its satisfactory perto rmance was long est ab l ished 

for flat roofs o f traj ition I tYP8 such as t i les or stone 
sl abs o n batton s and joists, jack arc h roof , M adras 
terrace etc. Thi5 f a:::t has enc:J~J(a ;pd its use on 

RC C ro ofs with variab le results. Th e t reat ment has 

not been found equally successful in all cases W hile 
the p recise reasons for thi s behavi our need to be 
established by syste mat ic study, the li kely causes 

may be (i) RCC slabs are relatively rigi d as co n)
pJred to trad itional flat roa fs an d are m:>re suscept i

ble to mOVJrnents due to variation in temper~ture. 
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This causes cracks in lime concrete through wh ich 

w ater perculates and f inds its way to slab and other 

places causing dampness in build ing. A t places 
where tempera ture variation is less the treatment 
may be mare successful than at places where the 
variat ion is more ( i i ) Var iati on in th e type and 
quality o f lime and the compaction achieved during 
layi ng. Performa nce of the treatment theref-l re 
depends up::>n the qua lity of t he materials and work
mansh ip and va ries accordingly. These prob lems 
can be mitigated to some extent by provi d ing a 
flexible separation layer; better con trol on qua l ity o f 
lime (non- hydraulic or flat lime) and better compac
tion. U se of surkhi with fat lime is essential for 

attai ning adeq uate strength. The treatment performs 
well where these precautions are tak en. 

Lime concrete is laid in a sing le layer and spread and . 
ram med with wooden ra mmers to average thickness 

TABLE 

of 75 mm to 100 mm a nd to the requ ired slope. 

The concrete is further consol idated by beat ing 

manually with w ooden thappies. Special care is 
needed to consoli date the concrete properl y at 
j unctions wi th parapet w all. Bea t ing is conti nued 
for three to four days, till the mortar is almost set 

and the wood en thappies rebound fro m the surface. 
Whil e beating, the su rface is libera lly sprinkl ed 

with a mixture of gur and boil ed solu ti on of bael 

fruit in the ra t io 1.75 kg of Gur to 1 kg of b el 

fruit boiled in 60 litres of wat er (CPWD specifica
tion) . Co mposition of the mixtur fo r sprinkling, 
however, varie s at other p lace. Central Bui ldi ng 

Research Institute has developed a mach ine fo r 
compaction of concrete which can be used instead 
of manual compacti on . 

Proport ion of lime and other material s used in various 
region s differ cosiderably . Li st is gi ven in tab le- I. 

Proportion of Lime and other M ateri al s as adopted for Li me Terracin g in va rious pa rt s of Ind ia 

SI. Specifi cation adopted Region Remarks 

No . 

1 . One cub ic meter of 20 mm graded bri ck ballast Madras Lime ter acing is covered 
to 0 .4 cU.m. of slaked lime (no sand is added) with 3 coarses of f l at 
for 1( J sq. m. laid on M Adras terracing tiles laid in lime mortar 

1 ; 1 ~. 

2. Thickness of terracin g 

after co nsolid Jt ion is 
75 mm 

2. One cU. m. of brick ballast (25 mm gauge) to De lhi 

0.45 cU.m . of lime mortar (1 lime : 1 surkhi : 

1 fine sand). 

3. Brick ballast (40 mm gauge) : lime; surkhi West 

(7:2:2 ) . Benga l 

4 Lime : Surkhi : Brick ball ast 6 mm to 25 mm U.P. 

graded (18: 36: 100) . 
5. Li me: Surkhi : Brick ballast (1 :1 :3) Specification adopted by 

N.E. Rly 

6. 1 : 2 (lime : surkhi : morta r 25 mm gauge Ra jasthan Proportion of l ime and 

brick ba ll ast) surkh i mortar not know n. 

Use of sand in lieu of 
surkhi has al so been 

reported. 

* 8 ased on "Report 

Organisati on. 

on Study of method used for w ater 
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I. Sno wy (egions for wh ich penl roofs J. H gion!> w ith m oder .lfe rai nfall 
.He r e< omfTIendf'd. If fl al r o f ~ ar c w herein 11.11 roof~ lII i Ih a omposi te

e mployed, composi te treatmen ts IrealmcfllS." recommended. 

C a I<' r ing l or heavier protec t ion 

against waler pene t ra ti on, th er ma l L ....---,-----, 
in',ula t ion and condensa t ion wou ld 

bl.' ( ' qui red . _ 


II. R egion~ 01 poor r a int II for which 
fl at r()(\f~ w itll a rig Id !rea l m nl 
are recomrnrndcd, 

2. Reg ions o t heavy r .lint all where in 

pent roof i s recom mended . If fla t 

r oof s arC' IJsed, composi Ie I r ea I menls 


having heav ier waterproofing W/////A 

'( '<I tmenlon lop would be re<lu i red. ~ 

The terri toria l w aters of Ind ia extend in to the sea to a distance o f tw elve nautical mil es measured from 

the appropriate base line. 
" Responsi bi lity for the corl'ectn ess of in ternal deta i ls shown on th e maps res ts wi th the publisher" ,. 
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No systematic invest ioa tion h<ls boen cmried a lit 

to ascerta in wh ich propo rt ion is bet ter in performa nce. 
From the reports avai lable, it appea rs that all the 
mixes referred to in tabl e-I have given sati sfacto ry 
performance in t he areas where they are used. The 
fo llowing oncl usion s are therefore based on the 
limited data ava il oble in resp ct of cases whor th ese 
treatments have not proved sa ti sractory : 

(i ) 	 Use of su rk hi w ith fat lime is essent ial to obtain 
hydrau lici ty so that lime concrete attains 
su ff ic ient st rength at the end of 28 days. 

(ii) 	 Use of f ine sand, coal ash, and stone aggre

gate does not give sati sfactory resu lt s. 

(i ii ) Eminen tl y hydraulic or sem i-hyd raulic lim 
should not be used as early setting proper ty of 
these l imes, does not allow the concrete to be 
compacted properly. 

(iv) 	Wh ero th e l ime is not o f ood quality or surkhi is 
not ava ilable, the lime concrete shoul d be cove
red w it h two courses of f lat ti les 10 to 15 mm 
thi ck, set in gauged mortar (1 :1 :6) mixed with 
5% cru de o i l by w eight o f cement. The joints 
should be poi nted w ith mort ar and finally rubbed 
w i th thin iron ba r until t he po in ted surface gets 
a pa lish and becomes h()rd. In case f lat t il es are 
not avai lab le, pressed tile s, Shahbad stone sl abs 
etc. can be used. 

(v) 	FO r better perfo rma nce RCC slabs should be 

coated with hot bitumen of 80/1 00 penetration 

at the rate of 17 kg per 10 sq. m. and blended 

wi th coarse sand before laying li me concrete . a 

shown in Fig. 2. 

Insid\2 of 2c m . 

sq. 
gap 01 top to admi t 
2·5 cm· lo l. cm.unfilled 

. COOfSQ sond 
bltumen 

12 m m e)( po n sian join t-1=t:,~~i5!i:[i~' ' ri' · ~!iiii'ilE~Eeil~~~~2:~~ 

l. c rY1 .Prole! c tion '------Jt!r-- .----'-iI 

f i ll tr ·to squ~ze 

G roov~ 2 cm. w·ld~. 
and , em . d2ep . 

2 em · 
Lime concrete 1<? rrodng . 
painl ing w ilh hot bitumen ( Mexphalte 
~/100 Qr qCl\J M~ ! ent ) ' -7 K.g/p e!{

t>!mdetJ with .05 CU .m a 
.... , 

. ~ .,.. .. ' ., 

' ' i:· ,... 
fi llt d wi th bitumen 
fill r or Imp r"gnoled 
1ibr{> h ord c.c roof s lob. 

6 mm · cement plos te! r' :3 ( IC.J Esond)
with a floating .co o\ of neat cements 
and fin is hed w ith a thi ck coat of 
lime! wash or kraf t papN. 

It---Pla star 

FIG . 2 DeTA i l S OF WATER PROO FIN G 
(lime con fete terrac ing) 

( 8 ) 



(e) 	 Bitumen Felts This treatment has limited life and its periodical 
renewal is essential. Surfac ing of the felt with pea 

Thi s treatment is recommended where rai nfall is gravel and bitumen affords a m easu re of protect ion 

heavy and not in terrupted by long dry periods and and increases the life of the treatment. Adherence 

whe re the roof is not normally used as terrace. The to req uirements of lSI standards Is essential to 
Code of Pra ctice for w ater proofing roofs with bitu obtain good perfo rmdnce . Typiclll det ail s are shown 
man felts (IS : 1346- 1976 ) specifies 4 to 8 courses In Figura- 3 
treatm ent for moderate to very severe condit ions, 

Min5 	 Bi tuminous pr imer 2 ( 00t5 

Stone grit 6 mlTl nominal gouglt 
or pea si zed grovel at 6 d{J'/m'i. 
bitumen at '.'5 kg/ml. 
Bitumen tell 
Bitumen ' · i.5I<g/m'l.

~~~~~~~M!W.;~iI-':=-:~;~~! grIt7" - ~rtumln 
[J""7~~G-:-~~~:-'"7::-::=~~+-:1:;:::;:4--- Bitumen le lt 

~~~~~~~~~·;a ~.~~~~~==Groding.:~:-~.. 
, 	 R. c.c.slab 

7.5lU.5cm AAgle fille1 w'!th 
li m~ con~e or cement concrett 

rOOl/e 
12 mm Itxpofls'lOI'l joint fi lled with 
bitumen fi ller or Impregnoted 
fibre board 

Pri nted at : 
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