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Numerical Simulation Research of Tunnels Under Different Support

LI Shuaiying, ZHANG Qingwen, ZHU Dong

(School of Civil Engineering, Southwest Forestry University, Kunming 650224, China)

Abstract; Numerical simulation is used to analyze the effects of four tunnel support methods
on tunnel stability, including tunnel excavation alone, anchor bolt alone, shotcrete alone,
and both anchor bolts and shotcrete at the same time. Differences in plastic zone distribu-
tion, Z-direction displacement and stress are compared, and lining thickness optimization is
conducted accordingly. The results show that anchor bolt alone has limited stabilizing
effects on the stability of the tunnel, while shotcrete layer has significantly improved the
stability, reduced plastic zones, lowered displacement, and optimized stress distribution. By
comparing the displacement, stress, plastic zone, and together with construction costs,a
lining thickness of 25 c¢m is concluded to be optimal.
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