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Study on Support for Haitai Tunnel's Temperature Control Model
Based on Long-term Temperature Measurement of Shanghai Yangtze River Tunnel
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2.Tongji University, Shanghai, 200092 )

[ Abstract] Ultra-long river-crossing highway tunnels are prone to heat accumulation due to their long longitudinal distance and
difficulty in arranging ventilation shafts, leading to high temperatures near the exit, which affects the thermal comfort of drivers and
passengers as well as traffic safety. Taking the Shanghai Yangtze River Tunnel as the research object, this study obtained and
analyzed its internal temperature data through three methods: retrieving historical operation monitoring data, conducting on-site
tests in winter and summer, and deploying long-term temperature recorders. Meanwhile, the study provided support for the
temperature control model of the Haitai Yangtze River Tunnel (a proposed tunnel with similar design parameters). The results show
that: (1) Without mechanical ventilation, the traffic piston wind generates a longitudinal wind speed of 2-6 m/s inside the tunnel; (2)
Under the condition of no mechanical ventilation, the maximum temperature rise inside the tunnel reaches 5.5°C, and the maximum
temperature at the exit exceeds 39°C (with a measured value of 39.74°C at 17:00 on August 25, 2021). Due to the heat storage

effect of the tunnel envelope in winter and cold storage effect in summer, the temperature rise in winter (maximum 12°C) is higher
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than that in summer (2-4 C); (3) The measured data of the Shanghai Yangtze River Tunnel can verify the temperature control

model of the Haitai Tunnel, provide boundary conditions and accuracy basis, and offer support for the research on similar tunnels

and the design of the Haitai Tunnel.
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Fig.4 Temperature monitoring data of measuring point SK8-215 (hourly temperatures in July and August)
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Fig.6 Measured results of winter wind speed (left) and air temperature and humidity (right)
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Fig.7 Measured results of summer wind speed (left) and air temperature and humidity (right)
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Fig.8 Measured results of tunnel wall temperature of the Yangtze River Tunnel in winter
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Fig.9 Measured results of tunnel wall temperature of the Yangtze River Tunnel in summer
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Fig.16 Comparison of numerical simulation results of the
Haitai Tunnel and measured results of the Shanghai
Yangtze River Tunnel
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