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ABSTRACT

Recently, frequent traffic congestion has occurred in domestic urban roads. As a solution for downtown traffic conges-
tion in domestic urban roads, plans for great depth underground double-deck tunnels have been made. Great depth under-
ground double-deck tunnels that have been planned for passenger cars, has the structure of a network type; the entry of
vehicles is carried out in the underground space. In these network great depth underground double-deck tunnels, the cross
section and the height of the tunnel are smaller than the general road tunnel, and the smoke of a fire will propagate faster
than the evacuation of tunnel passengers by the action of the traffic-ventilation and casualties are expected. Therefore, in
the present study, an attempt was made to prevent the delay system for fire smoke diffusion at the time of a fire in a
domestic network great depth underground double-deck tunnel according to the area of the tunnel block during the opera-
tion of the delay system for fire smoke diffusion to analyze the effects of reducing the inflow velocity. When the area of
the tunnel block was not less than 50%, the effect of reducing about 21% of the wind speed acting on the tunnel was sig-
nificant. If the area is more than 50%, the diffusion rate of fire smoke was reduced by approximately 21%, which will be
useful for a safe evacuation.
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Figure 1. Tunnel cross section.
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Table 1. Tunnel Specification

Terms The upper The bottom
Sectional area 35.75m’ 37.32m’
Perimeter 28.052 m 29.049 m
Facility limit line 3.001 m 3.001 m
Duct area 4m’ 5m’
Slope 0.5%
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Table 2. Heat Release Rate and Smoke Flow Rate

- P Tank
Application model ASSCNET | Bus | Truck |
car lorry
Heat release rate (MW) | 5 Below 20 30 100
Smoke flow rate (m3/s) 20 60~80 80 200
25
Heat Release Rate : 20 [MW]
= 20 b Time : 450 [sec] &
)
Q
8 15
3
S w0}
&
® 5
(0]
I
05 720 340 360 780 600

Time [sec]

Figure 2. Fire growth curve.
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Figure 3. Carbon monoxide emissions.



Figure 4. Tunnel modeling.
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Figure 5. Analysis condition.
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Figure 7. Casel~4 velocity graph.
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Figure 8. Blocking rate 50% velocity graph.
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Table 3. Analysis Result

Terms P1 velocity P2 velocity
Casel 3.9m/s 5.8 m/s
Case2 3.5m/s 5.4 m/s
Case3 2.5m/s 4.7 m/s
Cased 2.4 m/s 4.6 m/s
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Figure 9. Blocking rate 80% velocity graph.
Table 4. Analysis Result
Terms P1 velocity P2 velocity
Casel 3.9m/s 5.8 m/s
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