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Nonlinear solution of stress and displacement induced by

deep-buried tunnel excavation

WANG Wenzhou', FU Helin*, AN Pengtao®, LI Ji*
(1. Guangdong Nanyue Transportation Investment & Construction Co. , Ltd. , Guangzhou 510101, China;
2. School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract: The rapid and accurate calculation of stress and displacement of stratum disturbance caused by tunnel
excavation has important theoretical and practical significance. Based on the nonlinear Hoek Brown strength
criterion, the analytical solutions of stress and displacement in the plastic zone after tunnel excavation are solved,
and the parameter sensitivity of the stress and displacement solutions is analyzed. The results show that the radius
of plastic zone increases with the increase of excavation radius; when m,<<20, r,/r, increases nonlinearly with the
increase of excavation radius; when m;= 25, r,/r, increases first and then decreases with the increase of excavation
radius; at different m; values, r,/r, increases nonlinearly with the increase of GSI; among the effects of dilatancy
and excavation radius on u/r,, the influence of excavation radius on displacement is more significant.
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Fig. 1 Calculation and analysis model of underground

tunnel excavation
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