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Scale Effect in the Deformation Behavior of Large Underground Excavations
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Abstract — Reliable deformation analysis is indispensable in the design and construction practice of large

underground excavations. The FEM analyses of about 20 pump-storage power houses are reviewed in the

present study and it is found that the effective moduli used in the deformation analysis are different from those

obtained from the in-situ plate loading tests. Tentative relationships are found between the effective moduli and

the size of the excavations, which show the scale effect. Distinct element method is applied in the present

study to investigate the mechanism which governs the scale effect, and it is found that the opening and

frictional slip of joints are the main factors which affect the scale effect of underground excavations.
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