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Stress Field Analysis of Circular Tunnel Surrounding Rock
Based on Damage Theory

MA Qing, ZHAO Jun-hai, WEI Xue-ying, ZHU Qian
(School of Civil Engineering, Chang’an University, Xi'an 710061, Shaanxi, China)

Abstract: Based on the unified strength theory, considering the impact of underground water
seepage, using the elasto-plastic damage mechanics theory, according to different stress
conditions, stress and stability analyses of circular tunnel surrounding rock under construction
conditions were carried out. The effects of internal friction angle and cohesion on surrounding
rock stress field and displacement field were analyzed through an example. The study results
show that the internal friction angle has more significant impact on surrounding rock damage
radius, stress, displacement; the cohesion has less significant on surrounding rock damage
radius, stress, displacement. The conclusion has broad applicability.
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Fig.1 Calculation Model of Circular Tunnel
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Fig. 2 Elasto-plastic Damage Model
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