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Abstract; When the tunnel passes through the water-rich stratum, the strength of the surround-
ing rock decreases and the stability weakens due to the action of groundwater. According to the
Drucker-Prager strength criterion, considering the seepage stress of groundwater and the soften-
ing effect of rock immersion, the stress of elastic zone, plastic softening zone and plastic residual
zone of surrounding rock after tunnel excavation is analyzed under the plane strain condition. The
theoretical calculation formula for the radius of tunnel surrounding rock loose circle considering
seepage stress and softening effect of immersion is obtained, with the influence of seepage stress,
softening effect of immersion and support reaction on the radius of tunnel surrounding rock loose
circle revealed by combining theoretical calculation with numerical simulation in an engineering

example. The results show that: D With the increase of seepage stress, the loose circle of sur-
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rounding rock gradually increases. @ The softening effect of water immersion will deteriorate the

mechanical properties of surrounding rock, increase the radius of loose circle and reduce the sta-

bility of surrounding rock. ®Increasing the support reaction force can enhance the constraint a-

bility of surrounding rock deformation and reduce the radius of surrounding rock loose circle. The

research results can provide a theoretical basis for the stability analysis of surrounding rock of wa-

ter-rich tunnel.

Key words: tunnel surrounding rock loose circle; seepage stress; immersion softening; D-P

strength criterion; support reaction force
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