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[ Abstract]  Due to space limitations, some subway stations can only install the piston air shaft within the station's track area,
and use the by-pass tunnel to connect the air shaft with the main tunnel outside the track area. The impact of by-pass tunnel on
ventilation and smoke exhaust during fire conditions is unclear. This paper establishes a numerical calculation model for train fire
in the section tunnel including the station and the by-pass tunnel, and simulates and analyzes the smoke distribution characteristics
of section tunnel fire with and without the by-pas tunnel, when the longitudinal ventilation and smoke exhaust are used. The results
show that using the two supply and two exhaust mode of air shafts at both ends of the fire zone can effectively eliminate fire smoke,
and there is no smoke spread in the upstream section of the fire source. After the air shaft is moved to the track area, the smoke
temperature at the top of the tunnel downstream of the fire source will be higher than that of the conventional air shaft setting at the
same time, and the smoke temperature in some tunnel sections will exceed 180°C at 240 seconds. With the by-pass tunnel, the
temperature of the smoke at the height of the personnel is slightly lower than those without the by-pass tunnel, which is more
beneficial for personnel evacuation in the track section. The visibility on the evacuation platform in the downstream tunnel of the
fire source is less than 10 m after 120 seconds for three cases.
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Fig.1 Schematic diagram of by-pass tunnels in the track
area of subway station
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Fig.2 Schematic diagram of tunnel models of three cases
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Fig.4 Grid refinement at the fire source
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Fig.5 Smoke distribution during longitudinal smoke exhaust for Case 1
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Fig.6 Smoke distribution near the left ventilation shaft of the station
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Fig.7 Smoke temperature distribution at the top of the tunnel
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Fig.8 Comparison of smoke temperature at the top of the tunnel
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Fig.9 Smoke temperature distribution of evacuation platform at a height of 1.7m
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Fig.10 Comparison of smoke temperature at the height of 1.7m on the evacuation platform
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Fig.10 Visibility distribution of evacuation platform at a height of 1.7m
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