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A Study of the Simplified Model of the Surrounding Rock of Subway Tunnels
LiuJun' LiuJunyuan? Che Lunfei! Xu Xinhua?
( 1.China Railway Siyuan Survey and Design Group Co., Ltd, Wuhan, 430064;

2.Department of Building Environment & Energy Engineering, Huazhong University of Science & Technology, Wuhan, 430074 )

[ Abstract]  This paper proposes a simplified RC heat transfer model for the surrounding rock of metro tunnel, and the model
parameters can be calculated directly based on the physical configuration and the thermal physical parameters of the surroundings.
The frequency domain finite element model of the surrounding rock is used as the benchmark for validating the simplified model.
The results show that an accurate simplified RC heat transfer model of the surrounding rock can be obtained by determining the
heat capacity and thermal resistance parameters in the core layer using the method of dividing the soil around the tunnel into two
parts of the same left and right in parallel, and the tunnel cavity part is equal to a rectangular cavity of equal area in the middle. This
model agrees well with the benchmark model in the low and medium frequency region (<10 rad/s). This simplified RC model can
be easily integrated with thermal and moist simulation packages such as TRNSYS for thermal characteristics calculation and
analysis more easily and quickly. It can also be used for design guidance and reference.
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Fig.1 Cross-section of the running tunnel
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Fig.2 Physical model of the tunnel surrounding rock
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Fig.3 Simplified RC model
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Fig.5 Meshing model of the tunnel surrounding rock
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Fig.6 Amplitudes of the temperature thermal responses of the tunnel surface and the ground surface of the simplified

model and the theoretical model under the tunnel thermal disturbance
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