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Tunnel collapse mechanism and numerical analysis of its influencing factors

WANG Cheng-bing', ZHU He-hua'*
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Civil Engineering, Tongji University, Shanghai 200092, China; 2. Anhui University of Science and Technology, Huainan 232001, China)
Abstract: A large number of engineering facts of tunnel collapse were stated and analyzed through consulting references and
field investigation. Through the analysis of the statistical materials, a new classification scheme was proposed, and geological
condition, buried depth, form and size of cross section, ground water, blasting disturbance and incorrect construction measures
were considered as the main influencing factors of the tunnel collapse. The contributions of these factors to the tunnel collapse
were analyzed comprehensively while the ratio of collapse height, buried depth, width of surface subsidence to tunnel span and
angle of rupture were taken as the parameters indicating the degree of collapse. The applicability of some calculating methods
for determining surrounding rock pressure was studied through the comparison with the statistical materials. The whole process
of tunnel collapse was simulated by PFC?®, The contribution of the influencing factors to the tunnel collapse was studied
through the results of the numerical simulation which matched the results of statistical materials perfectly.
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Fig. 1 Distribution of collapse modes
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Fig. 2 Statistic of the main causes of collapse
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Table 1 The state of tunnel collapse under different surrounding rocks
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Table 2 The average buried depth of collapsed tunnels under different surrounding rocks
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Table 3 Effect of buried depth on tunnel collapse
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Table 4 Effect of cross section on tunnel collapse
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Table 5 Effect of ground water on tunnel collapse
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Fig. 5 Comparison between calculated and actual mean values
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Table 7 Basic parameters of PFC model and the calculated results
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Table 10 Calculated results
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