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Abstract This study represents the effective fire and smoke control in the case of fire in deep underground tunnels,
even if the exhaust system can be calculated, the optimal smoke capacity can be determined by establishing technical
standards for the transverse ventilation system focusing on the design as a basis for deriving the parameters for
utilization. Numerical analyses were performed using the FDS program as a function of the unsteady flow in a deep
underground tunnel fire. The analysis results were calculated within 250 m smoke using an inside wind velocity of
Om/s when the capacity of smoke was exhausted, 80 m’/s, whereas in case of an internal wind velocity of 3m/s, the
capacity of smoke exhaust was 197.1m’/s, showing an approximately 2.5 fold increase.

Key Words : Deep underground tunnel, Tunnel fire, Exhaust smoke, Transverse ventilation
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[Table 1] Condition of Simulation

Elements Value
Length 900 m
Width 93 m
Height 33 m

Cross sectional area(Ar) 2997 m’
Port numbers 280
Port size 05 mx1.2 m(06 m’)
Fire intensity 20.0 MW
Soot yield 0.133 g/g
CO yield 0.168 g/g
Mesh number 613,300
Mesh size 0.3 mx0.5 mx0.3 m
Mesh resolution 636"
Calculation time 900 sec
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[Table 2] Fire Scenario (m/s)
Inner Velocity(Va)
0 1 175 25 3
0 AlC1 | A2C1 | A3Cl | A4C1 | AXC1
05 AIC2 | A2C2 | A3C2 | AAC2 | ASC2
1 AIC3 | A2C3 | A3C3 | AAC3 | ASC3
15 AlC4 | A2C4 | A3C4 | AdC4 | AXA4
V. 2 AICS | A2C5 | A3C5 | AACS | ASCS
25 A1C6 | A2C6 | A3C6 | A4C6 | ASC6
3 AICT | A2C7 | A3CT | AACT | ASCT
4 AIC8 | A2C8 | A3C8 | A4C8 | ASC8
5 AIC9 | A2CO | A3CO | A4CY | A5C9
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[Table 3] Soot distribution for inner velocity 0.0 m/s
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[Table 4] Soot distribution for inner velocity 1.0 m/s

case soot distribution
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[Table 5] Soot distribution for inner velocity 1.75 m/s
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[Table 6] Soot distribution for inner velocity 2.5 m/s 2V, 0] 30 /s g AAFEH(V)ol 40 /s o
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AAC5 [Table 8] Result of simulation (soot distance) (m)
A4C6 7

" VA, 1 175 | 25 3

AACT ams
0 182 270 416 614.5 -
AIC3 05 168 229 351 497] 6445
AACY 1 156.5 198 2985 4245 517
15 144.5 172 260.5 3685 4455
distance(m) 2 135 150.5 226.5 3235 390
2.5 127 1325 203.5 282.5 3485
3 119 117 1785 252.5 308
- 4 106 91.5 142.5 204 246.5
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