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Analysis on Degradation Performance of Supporting Structure in
Operation Stage of Urban Road Tunnel

WANG Zhengrui
( Xinzheng City Highway Development Center, Xinzheng 451100, China)

Abstract: To investigate the performance of support structures during the operation of an urban road tunnel, a numerical
simulation model was established using FLAC 3D, considering the effects of rheology and creep. Strength reduction methods were
introduced to set degradation coefficients, and the rock mass and support parameters were analyzed through reduction. The study
examined the displacement, tensile and compressive stress distribution, and safety factor changes of the tunnel support structure
under different degradation coefficients. The results indicate that with the increase of the degradation coefficient, the risk of
cracking and failure at the top and bottom of the support structure increases, the possibility of compressive failure at the arch
waist increases, the safety at the arch waist is the lowest, and the safety at the bottom drops sharply. It is recommended that
during the operation phase, the top, arch waist, and bottom of the support structure should be monitored closely, and
reinforcement measures should be taken in a timely manner to prevent the rapid degradation of the support structure’ s
performance, thereby ensuring the safety of tunnel operation.
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Table 1 Initial values of rock mass and composite support
material parameters
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Table 2 Support structure cracking parameter conditions
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Fig.1 Model and monitoring point layout of the urban road tunnel
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Fig. 2 Deformation displacement cloud diagram of tunnel support structure
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Fig. 3 Displacement law of supporting structure under
different working conditions
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Fig. 4 Change of safety factor of supporting structure
under different degradation coefficients
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