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The dynamic characteristics of upper hot gas layer and smoke
propagation along with tunnel slope in case of fire

Dong-Ho Rie, Ha-Young Kim, Sung-Woong Moon, Ji-Oh Yoo

Abstract The aim of this research is to analyse the dynamic characteristics of the hot upper smoke layer in case
of fire in a tunnel. In order to get the result, computer simulation technique has been used. The fire scenarios were
set on the basis of standard cross section of national and express highways through NIST’s FDS. As the area of a
tunnel increased, the influence of the wind velocity decreased. Furthermore, the influence of the slope of a road was
reduced as the wind velocity increased. On the other hand, as the wind velocity increased, the influence of the slope
of a road decreased. This phenomena is believed to be caused by the cooling effect of wind which is over 1 m/s
in speed, hence, reducing the influence of the effect of slope.
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¥ 2. The setting conditions on numerical analysis

A two-lane national highway
(12.6 x 1500.0 x 7.2)

A two-lane expressway

Tunnel Frame (132 x 15000 x 7.8)

(WxLxH)
[m] A three-lane expressway

(153 % 1500.0 x 9.0)

A four-lane expressway
(18.9 x 1500.0 x 9.6)

The wind velocity

R . .0, 2. . .
in a tunnel [m/s] 0.0, 1.0, 2.0, 2.5, 3.0

The slope of

a road [%] 0.3, 1.0, 1.5, 2.0, 3.0
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F 3. The intensity of fire analysis

The fire intensity [MW] 20.0

The inner temperature [C] 20.0
3.0 x 120 x 36

The size of the fire [m]

The condition of
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the growth of fire Qat (450, i)

The curve of the growth of fire
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1% 3. The moving distance of the layer of smoke in a three-lane

expressway.
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