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An Experimental Study on the Determination of
Backlayering Distance in Tunnel Fires

Sung Ryong Lee and Hong Sun Ryou

Abstract In this study reduced-scale experiments were conducted to determine the backlayering distance in tunnel
fires. The 1/20 scale experiments were carried out under the Froude scaling using ethanol square pool fire ranging
from 8 to 16cm in each side with total heat release rate from 2.47 to 12.30 kW. It has been found that ventilation
velocity increases with aspect ratio(tunnel height/tunnel width). At L' <5 the ventilation velocity increases
proportional to the backlayering distance from 0.25 power of the heat release rate. However at Lg" =5 the ventilation
velocity varies as the 0.3 power of the heat release rate.
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Table 1. Fire size of the ethanol pool fire

Hydraulic diameter [cm] o kW]
8 2.47
10 3.84
12 5.63
14 8.27
16 9.96
18 12.30
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Fig. 2. Backlayering distance with ventilation velocity
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