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An Elasto-Plastic Analysis of Surrounding Rocks of Circular Roadway

Considering Temperature and Damage

HE Yang, YANG Ziyou, GAO Peng, SHANG Yangguang, ZHANG Yu, LIU Junjie
( School of Civil Engineering, Anhui Jianzhu University, Hefei 230601, China )

Abstract: In view of a study on the plastic zone radius and stress distribution law of circular roadway surrounding
rocks under temperature stress and damage effects, based on the unified strength theory, the calculation formulas can
be derived for the stress field, displacement field, and plastic zone range of surrounding rocks under the coupling effect
of temperature stress and damage. Combined with concrete examples, an analysis is made of the effects of damage,
temperature stress and other factors on the stress and plastic zone range of roadway surrounding rocks. The calculation
results show that such factors as damage and temperature stress have a significant impact on the stress and plastic zone
radius of the roadway surrounding rocks. Among them, the plastic zone radius caused by the combined effect of damage
and temperature stress is the largest, which increases by 8.1% compared with the plastic zone range caused by the
surrounding rock stress only. Therefore, it is necessary to explore the radius and stress distribution of the plastic zone of
surrounding rock in tunnels under the effects of temperature stress and damage, which can provide a theoretical basis
for an optimal support design and stability analysis of tunnel engineering.
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