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Numerical Analysis of Slope Reinforcement with Effect of Bias Tunnel

WANG Jun, CAO Ping, LIN Hang
(School of Resources and Safety Engineering, Central South University, Changsha Hunan 410083, China)

Abstract: Aimed at the different influence of slope and tunnel deformation caused by slope cuiting on stability of
tunnel adjacent slope, the combined stability was analyzed by using 3D finite difference program FLAC™.The
distribution characters of horizontal displacement, maximum and minimum principal stresses were calculated by
numerical simulation of the slopes without cutting and reinforcement. The potential sliding surface and tensile stress
region for tunnel slope without cutting and reinforcement were analysed to determine its reinforcement scope. Based
on the mechanical characters of anttsliding piles, the single-row ant+slide piles were adopted for tunnel adjacent
slope reinforcement after comparison. The numerical calculation result shows that (1) reasonable designed parameters
can be obtained for single-row ant+ sliding piles and mechanical characters can also be markedly improved between
toe and surface of slope by finite difference program; (2) distribution of tensile- compressive stress region in wall
rock region and optimized roof thickness were obtained in favor of enhanced stability. The numerical calculation is
coincident with the monitoring data.

Key words: tumel engineering; slope reinforcement; finite difference method; tunnel adjacent slope; bias
stability
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Fig 1 Flow chart of numerical calculation process of

tunnel adjacent slope
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Fig 2 Geological profile of tunnel
adjacent slope (unit: m)
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Fig 3 Finite dement mesh
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Fig 4 Horizontal displacement contour
chart (unit: m)
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Fig 7 Breakage of unreinforced tunnel adjacent slope
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