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Fig. 2 Trend chart of smoke spread when traffic is normal
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Abstract: When urban rivers contain islands, W-shaped longitudinal sections are commonly used for tunnels that cross the river.
It is crucial to investigate the smoke movement and temperature and velocity distribution at the top of the tunnel in case of an
urban W type river crossing tunnel fire. This paper uses Fire Dynamics Software (FDS) and numerical simulation methods to
study the spread trend of fire smoke and the temperature and velocity distribution at the top of the tunnel in the urban W-
shaped medium and long-distance immersed tunnel under normal traffic and congestion conditions. The results indicate that,
during normal traffic, the critical wind speed can effectively control smoke from fire in different sections of the urban W-shaped
tunnel. However, during congestion, the Shadao section poses the greatest danger in the event of a fire, and the smoke
continues to spread for up to 1 800 seconds. When traffic is normal, the maximum temperature at the top of the tunnel is below
300 C. However, during congestion, the maximum temperature at the top of the tunnel in the Shadao section reaches
approximately 423 °C, while in the immersed section, it reaches approximately 387 °C, and at the entrance and exit, it ranges
between 350 C to 400 °C. During normal traffic, the downstream velocity of the fire source is significantly higher than the
upstream velocity. However, during congestion, the velocity of the fire source is at its peak. As the distance increases, the
overall velocity decreases, and the velocity at the top of the tunnel fluctuates with the slope. These findings are significant for
better understanding fire behavior in urban W-shaped tunnels and for developing effective fire prevention and control strategies.

Keywords: Tunnel fire; W-slope tunnel; Numerical simulation; Smoke movement; Smoke control



