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Studies on the Combustive Mechanism of Forest Fires.

3. Relationship between Inclination of a Slope and a Rate of Fire Spread
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Fig. 1. Relationship between inclination angle of
a slope and a rate of fire spread on celluloid
boards (the original by Dr. TATIBANA)
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Table 1. Rate of flame spread on various slopes

(1) Experiment No. 1 for wood wool
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Table 2. Rate of flame spread on various slopes

moms | e | 2R | B O
Inclination | Required Average | Increase
of a slope | time for £ of rate—of-
spreading rate o spread cor—
in a dist- spread responding
ance of to inclinat-
degree 15em 30cm | cm/sec lons %
0° 25" Bb”
P 2% 57 0.56 100
I 29 55 0.53 95
17 25 43 0.65 116
23 17.5 33 0.88 157
30 18 25
v 1163 0.925 165
” 15 30
o |12 1.16 207
” 14 28
0 7 18 1.62 290
” 9 20
40 6 1
P 5.5 12 2.61 466

(2) Experiment No. 2 for wood wool
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Inclination | Required | Average Increase

of a slope | time for rate of of rate—of-

spreading | spread spread cor-

in a dist- responding

ance of to inclinat-
degree 15cm 30cm | cm/sec ions %
57 7.5" 15" 2.00 350
45 10 19 1.54 270
35 13 26 1.15 202
24 20 38 0.77 135
12 20.5 40 0.74 130
4 24 48 0.625 110
0 — — — 100
-4 26 54 0.565 94
-12 24 57 0.52 N
—23 29 56 0.51 89
—-32 34 66 0.45 79
—40 36.5 67 0.43 75
—50 40.5 77 0.38 67
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Table 3. Rate of flame spread on various slopes

(3) Experiment No. 3 for wood wool
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Table 4. Rate of flame spread on incense sticks

in inclined situation.

EOEE | EssE (Pomsmey THE K
Inclinati R ired A Increase
fetimgion | Reawiced | averge | G
spreading | spread rep s pﬁn digg
:1]1 ae dlfSt- to inclinat—
degree oo ions %
& 15¢m cm/sec
50 8 1.87 325
40 10.5 1.43 248
30 13 1.16 200
20 20 0.75 130
10 22 0.68 118
0 26 0.58 100
—-10 27 0.56 96
—30 28 0.54 93
-50 33 0.46 79
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Inclina- | Required time | Average Increase
tion of for spreading | rate of of rate—of-—
in a distance | spread spread cor-
a slope | of responding
to inclinat-
degree | 15cm 30cm om/sec fons %
B
10.57 25
60° 0.497 485
/8.5 20
15 28
50 0.364 354
12.5 27
18.5 35
40 0.285 278
17 323
25 ®
30 0.238 232
48
2 ..
20 0.164 160
59
29
38 82
10 0.129 126
37 77
43.5 83
5 0.120 117
39 84
50 100
0 0.1025 100
47 99
54 110
-5 495 108 0.094 92
66 130
-10 6% 130 0.077 75
85 174
—-20 8% 170 0.069 67
98 193
-30 94 190 0.052 51
108 235
—40 110 230 0.044 43
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Table 5. Rate of flame spread on various slopes

(4) Experiment for celluloid board

o s | LR E | EIeREOKEEE
Inclination of | Average rate iﬁfgrease of rate
a slope of spread of spread corres—
pon.ding to incli-
degree om/sec natloniﬁ
40 0.773 700
50 0.453 412
40 0.262 320
30 0.280 254
20 0.230 209
15 0.160 145
10 0.117 106
0 0.110 100
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Table 4. Values of a fire spread coefficient C.

MmO M OB QEOER ERERE | (R B D
o xF B 1E
Fuel mater- | Classificati—
jals on of slopes C log C
Eosim
AKZFENo. 2 gécgngj% slope | 1.0214 0.00918
Wood 1 No.2 |
006 WO T descending slope| 1.0077 0.00331
+ENo. 3
Wood wool No.| 2S¢ slope 1.0231 0.00992
desc. slope 1.0044 0.00191
& )
Incense sticks| asc. slope 1.0269 0.01153
A R desc. slope 1.0228 0.00930
Celluloidboard ,¢ gjope 1.0303 | 0.01297
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Summary

In forest fires on mountainsides an angle of inclination is one of the chief factors affecting
rate of spread. The author made some experiments to study close relationship between inclina-
tion of a slope and a rate of fire spread.

He set a fire on dry wood wool, stuffed uniformly in a rectangular vessel (4 X 3 x50cm3) in
various inclined situations. Angle of inclination of a slope has been varied in a wide range,
ranging from +40° to— 50°. Table 1.~ 4 .and Figure 2 are the results obtained. He studied
also a rate of spread on incense sticks.

As an empirical formula to be fit in both of his experiments and some other tests which
were carried by Dr. TATIBANA in 1941, he submitted a following equation :

w:voC@

Here vy is a rate of spread in cm per second on a slope, inclined 6 degree from a horizontal

plane, on which v is a rate of spread. C is a coefficient of a rate of spread which will be given

to each fuel. The suffix 6 is inclination of a slope, being measured by the degree.
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