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Experimental Study on the Determination of Critical Velocity
for the Case of Fire in Long Traffic Tunnels

Chanhoon Yoon, Sungwook Yoon, Yongho Yoo and Jin Kim

Abstract In this study, scaled model tests were carried out to decide the optimal critical velocity, to prevent back
layering in the case of fire in a long traffic tunnel. Realistic estimates were made for the time required for people
to escape from the tunnel and for the time required by the ventilation operator to increase the system speed to
full capacity. The analysis, predicts that the emergency ventilation will start about 240 seconds after the tunnel
fire. It was also found that prevention of back layering would occur within 4 minutes after fan operation. To find
out optimal critical velocity, a 1/50 scaled model tunnel(diameter : 0.2 m and length : 20 m) based on the Froude
similarity technique was constructed. Changing 3 values in the Tetzner's equation, smoke propagation was observed.
From the experiment, it was concluded that using a 3 value of 0.5 to prevent back layering successfully allowed
time for safe evacuation.

KeyWords Long tunnel, Fire, Scaled model test, Critical velocity, [3
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