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SUMMARY

Three methods of reducing the fire hazard of thatched roofs have been

» exasmined. The first method was based on the use of a flexible incombugtible
" "and insulating layer between the thatch and the roof and may be applied to new
roofs. The second consisted of the injection of an intumescent paint into
the thatch and may be used for existing roofs. The third method consisted of
covering the thatoh with a thin layer of cement, slurry and has potential
application for use in ocertaln tropical countries. where.the appearance .of the
thatoh is not important, All these treatments improved the resistanoe of the
thaxohed roof ta ignition or,pengtration by fire. - . : : oo
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Introduction ) . o o

In previous work carried out by the Joint Fire Research Organization,
two traditional methods of reducing the fire hazards of thatched roofs by pre=-
treatment of the whole of the thatch material itself ‘with water soluble fire

' retardent additives were examined (1) (2). The work indicated that these

treatments could not be recommended since they were not effective after
weathering for about a year and also they caused the thatch to deteriorate. *-

.Further tests have now been carried out in which three other methods for
reducing the fire hazard of thatch have been investigated. These three methoda
were devised for use in three different situations as follows, the protection of -
new roofs, the protection of existing roofs and. the protection of roofs in .
tropioal countries where the appearance of the roof is not of prime' importance.
This report gives an acocount of the tests carried out but first the teohniquas
used and the reesons. for their use are described in some detail :

Teohniqpes _
(1) Technique for new roofs

Thatoh, when ignited, gives rise to a very intense fire which usually
results in serious damage ‘to the roof timbers and interior. Some experiments
performed in Denmark (3? indicated that restricting the flow of air to the
" burning thatch by lining the inside of the roof with an inocombuatible and
impermeable lining reduced the intengity of the fire considerably. If an
incombustible lining were imposed between the thatch material and the roof

" - timbers, it would obviously give a degree of protection to the rocf structure.

However a soclid barrier such as ambhestos wood if lald over the roof- timhers
would make subsequent thatching operations almost impossible,

For these reasons the method adopted for new roofs was a modification of
the Danish method and it was based on the inclusion of a flexible insulating
layer directly below the thatoh. For this purpose, use was made of the
excellent thermal resistance of mineral wool, which is available in blanketls
of varying thickness. For theae tesis blankets of 1" nominal thiockness were
used. A diagrammatio sketch of a section through the roof is shown in Fig 1.
‘The woodwork of the roof was first paintsd with a fire retardant paintj -in
this case an intumescent paint was used., A layer of 1.5" mesh chicken wire
was then stapled over the top of the woodwork. Next a layer of mineral wool,
overlapping at joints. was placed on the chicken wirs, which acted as a support
for the mineral wool.  The roof was then thatched using apikea and rods to-
seoure the thatoch., Thus the mineral wool laysr was only pierced by a spike
directly above a beam and Was then compressed around the apike as the thatch
pressed down on it sealing any gap made in the mineral wool layer.

(2) Technique for existing roofs

With an existing roof it is impossible to insert a solid thermal barrier
between the thatch material and the roof timbers, without completely removing
and relaying the thatch,® Useful protection of the roof space would ‘be obtained
by lining the roof space with an inoowbustible lining such as asbeatos wood, but
such a lining, especially on a roof aecured by tying, makes suhaequent rethatoh-
ing difficult. _ A



For these reasons the teohnique adopted for use in the present experiments
was to inject intumescent paint into the body of the thatoh at a sufficient
depth below the surface that would provent it being wasched out by rain end yot -
would swell during a fire and form a fire resistant layer in the thatoh itself,
The paint was injeoted at a depth of 6" through a row of thin nozzles (Plate 1)
which were forced into the thatoh, in the form of & cream which ran down the
interstices of the thatch. The amount of paint applled was 0.2 1b/ft2.

(3) Teohnigue for roofs in tropical countries

Thatched roof's in many tropical countries are used solely as the cheapest
form of roofing materiel available, the external appearance of the roof being -
of less consequence. The appllcatlon of some cheap fire resistant material-:
which oompletely alters the external aspect of the roof was therefore considered
Traditional coatings such as dried mud are washed away by heavy rainms, and this
pointed to the use of some material such as cement which sets hard ‘and is
relatively weather resistant. The technique used in the tests consisted of
applying a thin alurry of. sand/cement to the surface of ths roof and allowing
this to harden to form a solid skin. .

Experimental
Thatch Panels

Thatching advlisers of the Rural Industries Bureau constructed eighteen
panels of thatch for use in the tast, Three thatching materials were used -/
viz:- Norfolk Reecds, Combed Wheat Reeds and Random Straw. These materials
were thatched onto wooden frames which wers constructed to simulate a typical. .
roof atruotura, The finished panels measured 4 £t x 4 ft and the tops and
sides of the panels were bounded by 3" thick wooden boards (Plate 2)., Six
panels of each thatching material were constructed. Three panels of each -#?7¥
set of six were oconstruoted using the "new roof" technique, and the other f:u~
three panels in each set were used either as conirols or for the teats of
the "existing roof" and "bropioal roof™ techniques. ' . . o _ 1“'

Testa

Two methods of testing were used. The first method was a modified =~
version of B.S, 476 : Pt 3 and the second a test in a wind tunnel. o

Modified B.S. 476 : Pt 3 tast -

This test was ocarried out on panels built according to techniques (1) -
and (3) above. The test from which it was derived, B.S. 476 : Pt 3, is &
test of the fire resistance of a roof surface exposed to external radiatlon
and requires that the edges of the rample be sealed in a frame. The
prepared panels, when tested under a Modified B.S., 476 : Pt 3, were therefbre
modified by cuttlng away the projecting eaves and boarding in this edge so’
that the thatoh material was completely enclosed. Panels so prepared had a’
larger surface area than is required by B.S. 476 : Pt 3, but it was found
impossible to prepare regulation size samples and still retain a typical roof
structure. The modified panels were fitted with a wooden sub-frame 33 g
inches square which fitted the B.S. apparatus. The exposed areas at the
backs of the panels were bgarded in and all air gaps sealed with vermioulite -
plaster. The edges of the panel surfaces were also sealed with vermiculite .
cement whioh extended over the wooden surround. -

Because of the .open structure of thatch it was fbund impossible to get

a pressure difference of 1.5 mm water geauge as laid down in ‘B.§: 476, and all: '

- tests were conduoted at .1 mm water gauge which oorresponded tc an air flow
of 1 £t/min through the ‘surface of the sample. :

-,
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Wind Tunnel Tests

. Wind tunnel tests were also carried out on panels built acoording to
teohniquea (1) and (2) abeve. | _ C
In previous work (1) it was founﬂ that treated panele of theteh e
responding well under a modified B.S. 476 : Pt 3 test, did not behave 80 well
in a flowing air current of 10 ft/seo. ' Conseqpently some panels of thatoh .
constructed using the "new roof" technique and also two panels injected with
" intumescent paint were tested in a wind of 10 ft sec. A typiocal test is .
shown in progresa in Plate 3 : .

The first wind tunnel test showed that ignition of wapours seeping

through the back of the panel was most probably effected by flames and
sparks penetrating under the eaves and round the sides of the panel, 1In
subsequent testa the gap under the saves was sealed up with vermiculite

plaster and .the pansls surrounded by an asbestos wood shield to deflect
" surface flaming ?Plate (3)). . One attempt was made to reduce the seepage.’
of fumesa through the back of the thatch by painting the inner exposed surface
of the mineral wool layer of a "new roof" panel with intumescent paint which
was allowed to harden before testing the panel in the wind tunnel, .-

" Results

. Results of the modified B.S. 476 test ate shown in Table 1. According.
to this test both techniques gave a substantial improvement of the fire
. resistance of the thatch. If the teat hdd not been modified 1n order to
allow its use with the thatch panels then the new roof modification would
have been classified as EXTERNAL S5.AD., and the rvof lined with cement and
slurry a3 EXTERNAL S.AA

ThHe results of the wind tests are given in Table 2n Comparison of the
tests with the "new roof" modification given in the table (Tests 1 - 3) with
those in Table 41 show that the penetration of the roof by fire was much more
rapid under the conditions of wind test than they were in the modified
' British Standard test. Comparison beiween tests (3) and (4) in Table 2
indicated that painting the inside of the mineral wool with an intumescent
paint increased the time taken for the fire to‘penetrate the roof.
Comparison of tests (5) and (6) with tests (4) and (2), showed that the
"existing roof". treatmsnt was as good or better than the "new roof™' treatment
for preventing penetration of the roof in this test. In all tests fallure -
oocurred due to the flashing of flammsble vapour evolved through the inside
surface of the roof; except for test 1 however it was not oclear whether
lgnition ocourred by a flame penetratung the reof or travelling round the
edge of the speocimen.

There were not’ enough pangls evailahle to alJow control wind tests to
be carried out on untreated thatch., . A comparison is possible with results
givén in a previous report for panels of Norfolk Reed which had been treated
with a soluble fire retardant and exposed to wsathering for one yeqr(1), :
In two tests the time to penetrate was 0.5 and 1.2 minutes respectively and
it would be expected that the performance of unitreated thatch would be
conparable to this.  This performanoe 18 very much worse than that.
indicated by tests 1 and 5 in Table 2 for the "new roof" and “existing romﬁ'
modification respectively.

Disquesion

The rate of burning of the thatch and the effects of such burning on the
roof structure appear to have been substantlially reduced by the "new roof™.
technique. However the results of the wind tests indicate that there is
8till room for improvement when this method is used. To this end the
mineral wool layer might, with advantage be made ‘thicker and special ocare
must be observed that thin patches are not made in th.e layer when handling
the material. Phinting the upper surface of the mingral wool il.e. the

r
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§ surface on to which the thateoh is laid, with intumescent paint would probably
reduce the seepage of ignitable vapours te & miriimum, though further experi-
menta would be necesasary to prove the point. Sealing the space beiween the ,
top course of brickwork and the woodwork at the eaves would alsc reduce the ,

. rate of burning and the chances of ignition within the roof spaoe. C O

UL

i -

The injeotion of intumescent palnt into the thatch as used in the

i . Mexisting roof" technique appears to have reduced the rate of burning consider-
; ably. When this technique waa used, Norfolk Reed behaved better than Combed

1 - Wheat Straw; & possible reason for this is that the more regular interstices

3 of Norfolk Reeds allowed the paint to form a more complete and unlform layer

? than with Combed Wheat Reeds. .

; The panel of thatch covered with cement slurry survived the modified
g © B.8. 476 ¢ Pt 3 test, and as a result three panels (coated with the slurry)
have been placed on an exposure site to weather, together with a control panel
of Random Straw., Neither the "existing roof™ or the "new roof" modifiocation
should be liable to undue deterioration due  to ageing or weathering.

1 The ahove tests show that it is possible to achieve a substantial reduo-
5 “tion of the fire hazard of thatch by the use of the various protective’

3 measures. Indeed, by combining the "new" and "existing" roofing techniques -
] and by the provision of a solid incombustihle lining, such as asbestos wood,

; inside the roof, quite a high standard of fire resistance could probably be

obtained, The struoture might well withstand the effects of the total

‘ burning of the thatch without damsge to the roof members or interior. The

3 limitation would of course be in the cost of the roof, It should also prove
3 possible to reduce the fire load by the "new roof" technique, as the thermal
insulation would be provided by the mineral wool, and the thatch material

] would only need to be a rain shedding layer. _Any reduction in the thickness
E of the thatoh layer would help to reduce the total ocost of the roof. :

Conclusion

1. The "new roof" technique desoribed increases substantially the time for -
. ‘ fire to penetrate through the roof. This technique is capable -of
4 modification to give even greater improvement of performance. :

2. The "existing roof" technique described also gives an improvement in .
performance comparsble to the "existing roof" technique, '

.- 3. The "new" and "existing" roof techniques are complementary and should
when used together give a performance better than either alona, .

~ 4. The eement slurry technique makes ignition of a thatched roof from an
external source virtuslly impossible. Wbathering tests are now in
pProgress to d.eterm:.ne the dura.bility of thie method, S
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" Results of modified BS 476 Pt 3 test

Table 1

CoanT

Teat Thatch Treatment of | Treatment of Roof |  Time to Time to R s
No. | Material Thatch Structure ignite - Penetrate emar
. Mins
1 Norfolk Reed None "New Roof™ N.T1. N.P.
2 " n None _ None N.I. 26
g CO;!’Oeg. Wneat |- . None "New Roof™ ‘KT N.P. B R L
:e€ : ; Applied suction .1 mm WG in all tests
N " L None None 1 min 55 secs 17 ‘ I o
. 5 Random Straw None * "New Roof™. 2 min 30 secs N.‘P.
T- 6 " n None None 1 min 9
.7 Combed Wheat Not‘ignited. i} 15a.nel eaves not modified.
; " Reed | Cement Slurry None by applied . N.P. . Surface cracked and some slight
. ' Plame - : flaming at cracks and eaves
N.P. Mo penetratlon in the test period (60 mins, ) T ’ ) T
'N;I.' No ignition after 5 minutes®exposure to a rad_la.nt Source. . — Sfandard Test flame then a&aﬁliéd
‘ 'in accordance with BS 476 Pt 3. S I el L o e e s



¥ ' Table 2
: - Results of wind tunnel tests at 10 ft sec.
Test| Thatch | Treatment of [Treatment of Roof| _ Time to : .
No. Material Thatch - Structure aves Pene’_crate Remarka
Mins -
1 |Norfolk Reed None "New Roof". Not Sealed| 13' Ignited under eaves
.2 Co;f:zg Wheat None ; "New Roof™ Sea.lé-d 23 _Panel in asbestos wood surround, vapour ignited
_ . : - -7 o . g 'Dehind mineral wool
3 |Random Straw None _aﬁew- ﬁ.-oof"_:, Sealed 845, I r " . I .
Y -|Random Straw None "’New'R't_)of"_-‘ - 14, \ :
' . inside of mineral}l Intumescent paint.flaked off in-some areas befure
K - *fwoal coated with . fmth::.ng S - S
o : lintumescent pain_t . '
5 -|Norfolk Reed "Exiating Roof™ Nene Not Sealed _After ignition, all combustlon ceased a.fter 6 mins.}
- : . - R T T el :.° ~— | Panel reignited, all combustion ceased af‘ter a
L o ’ T ks .,;:_ i : f‘urther 20 mins. -
6 Cqﬁlbed'Wheat "Existing Roof" None Sealed 23 Paeme]7 in asbestos wood surrounde Vapours
Reed ' - - - ignited behind thatch. s .
T A S PR -
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PLATE 3

Tvpical Wind Tunnel Test in Progress
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