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A study on an interval of tunnel cross passage
considering inclination and intermal airflow

Dong-Ho Rie, Ha-Young Kim, Ji-Oh Yoo

Abstract The escape connecting gallery in a tunnel on a road is one of emergency equipment to ensure safety for
passer in the tunnel against the tunnel fire. Government stipulate over 500m tunnel has the cross passage at intervals
of less then 250 m. However, this lump estimated interval is generated the concerns of exaggeration and under
construction because peculiarity of the tunnel ex. The velocity of the tunnel airflow, an incline, degree of a fire, and
innering area are not considered. The study indicate the way to estimate of the cross passage considered an incline
and the velocity of the tunnel airflow for efficient application of cross passage on the tunnel design. As a result, in
0.0 m/s and 1.0 m/s of the velocity of the tunnel airflow case, the movement of smoke is influenced by the incline
however, in 20 m/s case, it isn’t influenced by incline much. According to the velocity of tunnel airflow and the incline,
optimum interval of cross passage is not corresponded. Therefore established lump estimate that has 250 m intervals
would be changed to estimate of optimum interval of cross passage that considered about the properties of tunnel, the
velocity of the tunnel airflow, incline, degree of a fire and innering area of the tunnel.

Keywords: Tunnel fire, escape connecting gallery, tunnel airflow
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Table 1. Simulation setting variables

Tunnel length 1000 m
Tunnel height 78 m

Fire size 3.0x13.0x3.6 m
. . no velocity : 500 m,
Fire position velocity exist : 200 m
Grid 44x1000%26

LES form of the Navier-Stokes equations

Turbulence Model .
appropriate for low-speed

CO yield 0.168
Soot yield 0.133
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Fig. 1. Simulation modelling

Table 2. Heat release rate and fire curve

Heat Release rate(MW) 20.0
Growth Rate(a) 0.1
Decay Rate (3) 0.001
Growth Time(sec) 450.0
Cumulative Growth 3.14
heat Decay 28.64
(@GN Maintenance 9.22
Maintenance Time(sec) 4553

Table 3. Simulation cases

Tunnel Velocity Tunnel Slope
0.0mv/s 0.3% 1.0% 1.5% 2.0%
1.0m/s 0.3% 1.0% 1.5% 2.0%
2.0m/s 0.3% 1.0% 1.5% 2.0%
2.5m/s 0.3% 1.0% 1.5% 2.0%
3.0my/s 0.3% 1.0% 1.5% 2.0%
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Fig. 2. Smoke movement for a tunnel vel. 0.0 m/s
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Fig. 3. Smoke movement for a tunnel vel. 1.0 m/s
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Fig. 4. Smoke movement for a tunnel vel. 2.0 m/s
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Fig. 5. Smoke movement for a tunnel vel. 2.5 m/s
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Fig. 10. Smoke & human position at time response (tunnel vel.:
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Fig. 11. Smoke & human position at time response (tunnel vel.:
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Table 4. Optimal interval of cross passage

TE 0.0 m/s|1.0 m/s{2.0 m/s|2.5 m/s|3.0 m/s
04% adult - - 567 517 490
child - 383 288 277 275
L.0% adult - - 557 503 490
child - 340 284 277 275
15% adult - - 558 503 490
child 494 319 281 277 275
0 0% adult - - 549 503 490
child 410 299 277 277 275
3.0% adult - - 540 503 490
child 361 271 273 277 275
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