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IMPROVED METHOD OF MAKING DURABLE AND FIRE 
RETARDANT THATCH ROOF 

Thatch roof is one of the most ancient and commonly 
used roofing system for the houses constructed by 
the poor masses in our country and may cont inue to 
be so, for many years to co me. Its popularity is due 
to the fact that practically all the materials needed 
are locally available or can be grown near by. Besides 
thatch ing can be usual ly done wi th sk il l avai lable 
loca ll y and the roof is relat ive ly economi cal. These 
roofs keep tile house coo l in summer and warm in 
winter seasons . 

Thatch roof co nstructed in traditiona l manner has 
certain inherent sho rtcom ings. Th e material used, 
be ing mostly of organic origin, are suscepti ble to 
natura l weathering an d ire hazard. Moreover th ese 
are also vulnerable to insects attack causing qu ick 
deterio rat ion of roof. A proper ly la id an d we ll 
maint.ained thatch roof may last ma ny years, but 
needs part ial rep lace ment eve ry oth er year if not 
every year. 

During past two decades, research and development 
works were carried on to improve the quality of thatch 
foof as we ll as to make it f ire retardant and water 
repe llent so as to increa se its l ife. A chemica l 
treatment method of making thatch roof fire retardant 
was developed during earlier stage of R&D. bu t has 
not been found suitable due to non-availab ili ty and 
high cost of chemica ls. Moreover during fie ld tr ials It . 
waG found that after few years the chemica l leaches 
out (washes away ) and thus treatment becomes 
ineffective . After pro long research and development, 
st udies and fiel d tri als. Centra l Bu ilding Research 
Institute (CBRI ) , Roorkee has deve loped a new 
method of making thatch roof fire retardant by 
manua lly press ing thatch panel and making it water 

repellen t and durable by applying non-erodable mud 
plaste r. 

The principle behind developing this new method and 
techniq ue of manuall y pressing lies that the basic 
ca use of catchi ng and spreadin g of fi re is due to 
looseness of thatch grass in trad itional type of roofing, 
whereby air is avai lable between the thatch fibres 
wh ich he lps and exagarate the spread of fire all over 
the thatch roof within minutes. By manually pressing 
and tieing the thatch roof, the aVailable ai r gap is 
re duced to m inim um , w hich reta rd th e ra te of 
spreading of f ire and f lame. 

Preparation of Thatch Panel 

Good quali ty straight bamboos of 50 mm (average) 
diameter are selected. They are cu t to req uired length 
and splited in form of 20-30 mm wide strips . Normally 
5 to 6 st ri ps are taken out f rom one bamboo . 
depending upon its diameter. These strips are tied 
with 20 SWG GI wire at a spacing of 200 mm centre 
to cen tre both ways . Two such cages (mats) are 
fabricated as per the size of thatch roof . In case the 
avai tab le length of bamboo strips is found short , then 
these can be tied together with 30 cm overlap , us ing 
GI wire to make it of the req uired length . One such 
bamboo cage is placed on an even surface at ground . 
Local ly ava ilab le good qua li ty thatch grass to be used 
are procured in desired quantity. Sma ll , decayed 
stems are separated . Thatch grass is spread over 
the split bamboo cage in uniform thickness of 125 
mm along the slope of the roof. Care is to be taken 
that thatch grass is laid starting from lowerl~dge of 
panel towards upper edge with overlapp ing , in one 



direction only. It is also to en sure that thatch grass 
has been laid across the ba mboo stri ps , which are in 
di re ct contact-with the thatch. W hen all the requ ired 
thatch grass in uniform thickness has been laid over 
the f irst cage, seco nd simil ar bamboo strip cage is 
placed just over it in the manner th at the seg ments 
and jo ints al most coi ncides one above the other. 
Th ese two cages are tied togeth er at every joint with 
20 SWG GI wire. in the following manner. 

First the G. !. wi res shall be cut in requi red length for 
tieing th e bamboo strip mats loosely fi xed in position 
at every joinycrossings of the bamboo strips . Then 
thatch er while manually pressing thatch panel applies 
his body weight and jerk and simultaneously pulls the 
wire to tighten them. This is repeate d at each jOin t 
for mak ing the pressed th atch roo f. After completing 
the tigh tening and tieing of wires. it should be ensured 
that each joint is properly press ed. If any joint is found 
loo se, it should be re-ti gh te ned . It will be observed 
that thi ck ness of th atch has been reduced to about 
50% or more after pressing and th atch panel has 
beco me very compact. By this method of manual 
pressi ng . thatch panel is fab ricated, (Fig . 1) which 
provides fire retardancy and longer li fe to the roof . 
This thatch panel is quite ri gid. strong in handl ing and 
provide much stronger and durab le roof. th at can 
safely tak e normal . incidenta l, live and dead loads , 
without any noticeable deflection Thatch panel is 
ready for lift ing and placing in posit ion over supporting 
roof structure . 

Fi g 1 Manuall y Pressed Thatch Panel 

Preparation of Supporting Roof Structure 

Thatch roof constructed with new technique is heavier 
than the traditional thatch roof due to the mud plaster 
pr9vided at the to p of roof for water proofin g and fire 
reta rdan cy Hence the sup porting roof fra me has to 
be adequately strong and properly designed, so as 
to bear extra load of mud and the persons work ing 
over it , while applying mud plaster and gobri etc. 

Eucalyptus or any other loca ll y availab le balli beams 
of dia 125-100 mm are properly fixed , one each on 
highest and the lowest walls! columns (Ridge and 
Eve). The balli rafters of minimum dia. 125 mm are 
f ixed at spacing of 1.3 metre clc on bea m with spi kes 
(Gulmaikh - long nail with head) of len gth 180 mm. 
Bamboo purlin s of minimum 50 mm average diameter 
are fixed at 600 mm clc over the balli rafter by nails. 

The slope of the roof is 1:4 as recom mended from 
functional and economic point of view. However slope 
cou ld be increased to 1 : 3 f rom aesthe ti c 
consideration . 

Pl acing and Fixing of Thatch Roof 

Thatch roof panel fabric ated with the technique 
discussed above is lifted from the ground C'i1d ra ised 
towards roof structure wi th the help of requ ired labour 
from the lower edge of the roof. Care shou ld be taken 
to keep the thatch panels in such a way that the 
overlapping of thatch is fo llowing the slope and not 
against it. After their pro per ly placing over the 
supporting roof structure thatch pa nel is tit'd with 
bamboo purlins wi th 18 SWG GI wire in su ch a 
manner that it should no t slide down or flyaway 
during wind storm etc. 

Water Re pelle nt and Fire-retardant 
Treatment 

Mud plaster is applied in two layers on the top and 
sides of roof including 50 mm wide on four edges 
under the thatch roof . The lower layer upto top of 
bamboo sp lit con sis ts of trad itional mud mortar 
pre pared by mixing bhusa (wheat or paddy straw) @ 
64 kg/cu . m of soil. The upper layer consists of 12 
mm thi ck non -e rod ab le m ud m ortar. The non
erodable mud mortar is (for detail s refer B.R. Note 
12) made by adding bitumen cut back @ 63.6 kg/ 
cu . m of soi l in the t radi t ional mud mortar as 
mentioned above. The bitumen cut-back is prepared 
by mixing 53 kg bitumen 80/100 grade and 10.6 litres 
of ke rosene oil i.e .. bitumen and kerosene are mixed 
in 5:1 ratio . This is sufficien t for one cu.m. of dry soil. 
This cut back is added to mud mortar (having bhusa 
@ 64 kg per cu .m. of so il) prepared earl ier for 
trad itional mud plaster and is thorough ly mixed by 
pugg ing and turning. Basic functi on of these mud 
plas te rs , on thatch roof is to make it water repellent. 
durable and fire -re tardant. Bi tumenised gobri paste 
is prepared by mix ing cowdung and soil in· the ratio 
of 1: 1 and adding to it bitumen cut back @ 64 kg per 
cu . m. of (soil and cowdung mixture) and water to form 
a uniform thick paste. Two coats of th is paste are 
appl ied over dri ed non-eroda ble mu d plaste red 
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surface and all cracks in th e plaster are fill ed w ith 
this paste. Secon d coat sho uld be applied when first 
one has dried com ple tely. Generall y 1.8 kg bi tumen 
cutback is requi red for applying 2 coats of gobri wa sh 
over 10 sq .m . of plastere d surfa ce . Vi ews of the 
fi nished th atch roo f and ce ili ng are shown at Fig. 2 
and Fig3 re spect ive ly. 

Fig . 2 • Finished T hatch Roof 

Fig 3 • A V iew of Ceiling 

Test Conducted 

Laborat ory tests cond ucted on vari ous thatch pa nels 
for du ra bility ag ainst wate r pene trat ion a nd f ire 
re ta rdancy 

A small size th atch pane l sim ply suppo rted was 
tested fo r a c nce ntra ted load equi vale nt to a man's 
weight to ens ure that the panel did not fail during 
peric IC mai ntenance and r"e pair (Fi g .4) . Test resul t 
shows that the roo f can safe ly cal"ry load of a person" 
The deflection as fo und to be wit ilin permissi ble 
limit It 11250 and no dis tr"ess In the plaster was fa nd 
fur waf"",· nr )of tpq 3 I 'ert'a!p well in g ar.d drying 
vlt" ..I111I1"31 1alfl penetration through wp'er spray 

'!a~ I; nd:.Jdp.j Test result5 Vvefe very sat isfac:1o ry. 
"r"IN :;;)"'!~;dS of pJefablicated thatc ll anels of ·1500 
111m :' 1?DU 11m were subjected to f ire pen etrati on 
External fi.e exposu re tes t as per B S 47R Part 3 
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were also condu cted as shown in Fi g 5 . It was found 
th at fire pen etrat ion ti me was more than 1/2 and hour. 

Fig . 4 • Concentrated Lo ad Tes t on Prefabrica ted Tha tc h 


Pan el 


Fig 5 • Ex te rnal Fire Expos ure test on Thatch Roof 

Fie ld Trial 

To s tudy the long term pe rfo rma nce of manu all y 
pressed larg e size thatch panel foof a prototype roof 
was laid at the test s ite of RB&E Divisio of CBRI , in 
th e year 1982. Th e ize of s ingle thatch panel o f roof 
was ad opted as 3600 x 354 5 m ill T he roof was 
observe d fo r its durab ili ty and long term performance 
for a period of 10 years. The ro of has perfo rmed 
sati sfactorily. The li fe of thatch -roof is expected to 
last 12-15 years , if properly main tained . 

Cost Economics 

Im pro vecl tech ni que of making th a tch rOlof f i re 
re t ardan t disc us sed a bo v e requ ired addi t ion a l 



materials like bitumen, kerosene , oil, binding wire and 
the so il, over the tradi tio na l one , wh ich is the extra 
cost invol ved in ado pti ng the im proved techn ol ogy. 
Moreover the techniqu e devel oped sh a ll be used by 
vill agers on ly, who provides expenditure or labo ur 
component by self help 

As such addition a l mate rial and labour required for a 
10 sq m of roof area have been analysed as per 
Appendix - I wh ich is based on prevai ling ra tes aro und 
Roorkee in Jan. 1995. 

The cost of roof with self help considering only 
additional material require ment is estimated to Rs . 
2 0 .50 1- per sq m , while including hired labour is 
estim ated to Rs . 34. 501- per sq m (ie with labour 
and material) 

Maintenance & Repairs 

It is advised to apply one co at of bitumenised gobri 
rendering before an d after every monsoon season. for.. 
lon ger life of the roo f . The roof is required to be 
checked period icall y for an y repair, weed g rowth or 
maintenance if needed . In case any crack or weed 
growth is observed in the roo f pla ste r, repairs sh ould 
be undertaken in the followin g ste ps ' 

.. 	 Rake th e crack to 1.5 cm deep . W et the joint with 
mud slurry and filled it with non-erodable mud 
plaster (N EM) Allow the rapairs to dry. 

APPENDIX-I 

* 	 If any fur ther crack reappears, rep eat the sa me 
procedure but do not rake the jOi nt , and just fill 
non-erodoab le mud mortar in the j o int and press 
well with karny (trowe l) . 

" 	 When the surface is completely dry, app ly a coat 
of bi t u n1 enised gobri ev en ly ov er th e enti re 
surface and on edges (projections) of roof. 

• 	 A pp ly a second coa t of bitumenised gobri after 
the fi rs t coat has been dried up com plete ly. 

(Note 	 In case the bitum en in small quanti ty is not 
available the cra c ks can be sealed with a 
mixer of fresh cowdu ng an d mud . As per the 
above proced ure) . 

Advantages 

The tec hn iqu e p rovides aresthetica lly be tter 
looking and more dura'b le roof. 

" 	 Provi des safety on tile long run . 

" 	 Redu ced maintenance ex pendi tu re 

" 	 Long life which is expected to be between 12- 15 
years , if mainta ined proper ly as described above , 

* 	 The techniqu e can usher in an atmosphere of self 
help and cooperati ve spirit at the village level. 

Improved Fire Retardent Thatch Roof 
Additional Material and Labour Requirem ents for 10 sq m Roof A rea. 

Material 	 Unit Quantity 

Soil M3 

Paddy or wheat straw Kg 

Bitumen 80/100 grade Kg 

Kerosene Litre 

Cowdung (go bar) Kg 

Firewood Kg 

G I wi re 18 SWG & 20 SWG Kg 

Nails Kg 

Additi onal Cost * Rs . 20 50 per sq m with self help 

Additona l Cost* Rs . 34.50 per sq m w ith hired labour 

035 

22 .40 

8 .60 

1.70 

7.50 

10 .00 

2 .1 5 

0.30 

,. 
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APPENDIX-II 


Analysis of Manually Pressed Thatch Panel Roof 

/ \. 	 Fabncation of Thatch Panel Qty. Unit 
(SIZE:; 4 .41 m x 3.90 m) (i7 .20 m2) 

1. 	 Bamboo (4mm & 4 .5 mm leng th and 50 mm dia) 

2 

3 

4 m length 

4 5 m length 

Thatch grass - Pu llas 

13 .1 W ire 20 SWG 

4 . Labou r unsk illed 

Rate ~ per sq metre (w ith se lf help) 

Rate- per sq melre (wi th lab . + material ) 
= 
= 

Rs. 34. 50 

RS.54. 75 

9 

7 

90 

370 

10 

Nos . 

Nos . 

Pulla 

Kg 

Mandays 

B. Preparation and appli cation of 12 mm thick Non-erodable Mud Plaster with two coats of bitume

nised gobri renderin g over a layer o f ordinary mud plaster upto ba mboo splits level. 

Ana lysis for 10 M2 Roof Area (108 sqft) . 

1 . 	 Soil Dry 0 .35 M3 

2. 	 Wheat-straw (Bhusa) 22 .4 Kg 

3. 	 Bitumen 80/100 grade 8.5 Kg 

4. 	 Kerosene Oil 1.70 Ur. . 

5. 	 Cow Dung (Gobri) L.S. 

6 . 	 Fire wood (off cuting of thatch & bamboo L.S. 

shall be used) 

7 Labour unsk illed 5 Mandays 

Rate" per sQ . m (with self help) = Rs . 12. 50 

Rate" per sQ . m (with labour & Material) Rs.· 29. 80::: 

C1 . 	Complete Roof (with s('lf help Size 4.41 m x 3 .90 m (17 .20 m2) 

1. 	 Thatch panel (4 .41 m x 3.90m) 1 Nos. 

2 . 	 Bamboos for purli ns (4 .5m length 50 mm) 8 Nos . 

3 . 	 G.I. W ire 18 S.W.G. 0 .70 Kg 

4 . 	 Nails (75 mm 10 100 mm) 0 .50 Kg 

5. 	 Application of 12 mm thick non-erodable mud plaster* 

over a layer of ordinary mud p laster (edges and sides 19 .92 M2 

of ce ili ng included ) 

6. 	 Eucalyptus ba lly beam of dia 125-100 mm 4.4m long 2 Nos . 

7. Eucalyptus bally rafters of dia 125 mm 3.8m long 4 Nos. 

Rate" per sq. m. Rs . 84/-

Conld ..... 

l,. 
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C2. Complete Roof with hired labour and mate rial Size 4.41 m x 3 .9m (17.20m 2 ). 

Qty. 	 Unit. 

1 . 	 Manually pressed hatch panel (4 .4 1m x 3 .90m) Nos . 

2. Ba mboos fo r Purlins (4 .5m length 50mm dia) a Nos. 

3 G I wire 18 SW G 0.70 Kg 

4 Nails (75 mm to 100mm) 050 Kg 

5. 	 Applicati on of 12m m th ick non -eroda ble mu d plaster 

over a player "'f ordi nary mu d plaste r 19.92 M2 

6 . 	 Euca lyptu s ball y bea m of dia 125-100 m m 4.4m long 2 Nos . 

7. 	 Eucalyp tus ball y rafters of d ia 125m m 3.8m long 4 Nos . 

8 . 	 Labour for fi x ing pu rli ns , beams , rafters placing of 

th atch roo f panel and ty ing it wi th purli ns 4 Mandays 

Rate" 	per sq .m. = Rs . 132.50 

As per Roorkee January, 1996 market rates . 
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