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Discussion on Displacement Release Ratio and Supporting Effectiveness of Wall Rock in the
Excavation of Large Underground Cavern
Jie Binghui', Jiang Quan®
(1. Ertan Hydropower Development Co., Ltd., Chengdu 610051, Sichuan, China; 2. State Key Laboratory of Geomechanics and

Geotechnical Engineering, Institute of Rock and Soil Mechanics, CAS, Wuhan 430071, Hubei, China)
Abstract: Considering the characters of trenching layer by layer from up to down and tunneling from out to out in every layer
in the excavation course of large underground cavern, the displacement release ratio of wall rock is studied based on the
stress inversion method, and the supporting effectiveness of supported structure is also quantitatively evaluated based on
Mohr stress circle. The case study of an large hydropower underground powerhouse shows that, (a) the displacement release
ratios of wall rock in different crown and side position are different before, during and after excavation; (b) the yield
volume of wall during excavation is a typical nonlinear process, which is related to the stress release ratio; and (c¢) the
system supporting effectiveness in different displacement release condition can be evaluated by contrasting the distances of
Mohr stress circle of supported wall rock to strength characteristic line before and after excavation.
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