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Abstract: In order to solve the safety problem caused by dynamic unloading of in-situ stress field in the layered
excavation of deep underground powerhouse, the response law of surrounding rock in the layered excavation of power-
house is studied by using implicit-explicit sequential solution method of dynamic finite element software. The results
show that the stress wave induced by in-situ stress unloading diffracts at the foot of the wall,and superposes in the
surrounding rock , causing the peak velocity of particle in the vertical direction increase first but then drop along the
edge wall upward. With the increase of excavation depth,the stress level of rock mass in the excavation area increa-
ses,and the superposition effect of unloading stress wave is more obvious. The vibration law of particle at arch ring
rock mass induced by in-situ stress unloading is affected by its structural shape,and the vibration velocity perpendic-
ular to free surface is larger than that of others. The peak vibration velocity of arch top is affected by the initial in-situ
stress level and distance, and its value increases first but then falls with the increase of excavation layers. The reverse

of in-situ stress transient unloading at the side wall results in dynamic tension stress in the rock mass of protective
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layer, which is mainly caused by restraint protective layer,and the tensile stress is proportional to the initial stress.
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Fig. 4 Diagram of In-situ stress loading
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Table 2 Calculation results of rock dynamic response near excavation
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