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New Solution of Small Spacing Tunnels’ Plastic Zone
Under Unified Strength Theory

SHU Zhonglei, CHANG Fanggiang, LIN Congmou

(College of Civil Engineering, Huagiao University, Xiamen 361021, China)

Abstract; The radius of the limit plastic zone without overlapping the plastic zone in the small spacing tunnel
is defined as connected radius of the rock plastic zone. Taking account of the influence of intermediate principal
stress, the small spacing tunnels’ elastic-plastic state is analyzed by the unified strength theory and Schwarz al-
ternating method, and the analytical expression of small spacing tunnels’ plastic zone is deduced. Through the
example, the influence of the intermediate principal stress, internal friction angle and cohesion on the theoreti-
cal solution is analyzed. The analysis result shows that: when the net space between two tunnels is 2. 3 times
greater than excavation radius of two tunnels, the interaction between two tunnels is small and the radius of
the plastic zone tends to be a stable value. The stability value is 17. 7% greater than the radius of the plastic
zone of a single-hole tunnel, each of two tunnels can be treated as a single-hole tunnel. The connected radius of
the rock plastic zone in small spacing tunnels decreases with increase of the unified strength parameters, the
cohesive force and the angle of internal friction. The connected radius of the rock plastic zone in small spacing
tunnels considering the intermediate principal stress’ effect decreases by 9.19%-20. 71% , so consideration of
the intermediate principal stress is conducive to the exertion of the surrounding rock strength.
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