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Ground Reaction Analysis of Deep-Buried Circular Tunnels
Considering Intermediate Principal Stress and Confinement Loss

HUANG Qing-xiang, LIN Cong-mou, HUANG Yi-qun, LIN Da-wei

(Institute of Geotechnical Engineering, Huaqiao University, Xiamen 361021, China)

Abstract: Based on the unified strength theory and a non-associated flow rule, an analytical solution for elastic-plastic of
a deep circular rock tunnel is presented taking into consideration both effects of the intermediate principal stress and con-
finement loss factor. In combination with a calculation example, the impacts of these two factors on the ground reaction
curve from are studied. The results show: consideration of the impact of intermediate principal stress is conducive to de-
velop the strength of the surrounding rock; considering the impact of the constraint loss, the radial displacement of sur-
rounding rock decrease. Consequently. when two factors are considered. using the characteristic curve of surrounding
rock for designation, benign economic benefit can be achieved.

Keywords: tunneling engineering; ground reaction curve; unified strength theory; confinement loss; intermediate princi-

pal stress
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