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Numerical simulation of the energy dissipation characteristics of an

excavated circular tunnel under high stress conditions

CUI Lan', WANG Shu-ren’"
(1. Shanxi Design Institute of Communications, Taiyuan 030012, China;
2. School of Civil Engineering and Mechanics, Yanshan University, Qinhuangdao 066004, China)

Abstract: It is the key important problems in the world for research on rockburst disaster mechanism and control countermeasure
of the deep mining tunnel under high stress conditions. The principal stresses distribution and energy dissipation was analyzed ac-
cording to the cases of the excavated radius, the stress level, and the non-uniform stress field of the tunnel with the UDEC tech-
nique. The growth curves of the energy dissipation quantity and the energy dissipation ratio were concave with stress level increas-
ing and the non-uniform stress field aggravating. The growth curve of the energy dissipation quantity was also concave, but the
energy dissipation ratio with the excavated radius increasing was almost holding constant. The concentrating zones of principal
stress difference were extended and gradually migrated from the outside to the inside in the tunnel surroundings with the non-uni-
form stress field aggravating. When the horizontal stresses are greater than vertical stresses, the concentrating zones of principal
stress difference in the roof usually have more serious consequences than those in both sides of the tunnel.
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Fig.1 Computional model and meshes
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Fig.2 The energy dissipation quantity in the tunnel
surroundings
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Fig.4  The principal stresses distribution in the
tunnel surroundings
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