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Optimization of Bench Height in One-step Excavation for Three

Benches with Invert of Railway Tunnels in Soft Rocks

LI Pengyu' CUI Guangyao' WANG Qingjian’
(1. North China University of Technology, Beijing 100144, China;
2. China Railway Tunnel Group Fourth Bureau Co. , Ltd. , Nanning 530000, China)
Abstract; In order to further improve the safety and stability of tunnel excavation in soft rocks, this paper takes Xinping
Tunnel of Yuxi-Mohan Railway as a case, employs the finite difference numerical simulation software flac 3D to optimize
the bench height in one-step excavation for the three benches with the invert of railway tunnels in the soft rocks, and
mainly compares the initial supporting displacement and internal force of five excavation schemes with different bench
heights. The results show that: (1) The vault settlement, arch shoulder convergence, and sidewall convergence of Case
4 (upper bench height of 4 m, middle bench height of 3.2 m, and lower bench height of 5 m) are the smallest, which
are 22.3 mm, 3.17 mm and 11.9 mm respectively. (2) The structural safety of Case 4 is the highest, and the
minimum safety factor is the largest, which is 2.83. (3) Considering the structural displacement and internal force, it is
recommended to adopt the bench height of Case 4 in the soft surrounding rock section of Xinping Tunnel. The research
results may be used for reference by similar projects.
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