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Study of tensile strain criterion of high sidewall in large underground caverns
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Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: The excavation of large underground caverns easily induces brittle cracking failure of high sidewall under high ground
stress and other complex condition. Based on Mohr-Coulomb criterion and tensile strain criterion, a new composite tensile-shear yield
criterion of high sidewall for large underground powerhouse was proposed. At first, according to the elastoplastic theory, associated
and non-associated plastic flow rule were adopted independently for tension and shear yield. The calculation formula of this rule is
deduced in detail in the finite difference method; and the dividing boundary of tensile and shear yield surface in stress space is
determined. Then dynamic link library of the software is programmed adopting the C language; and the criterion can be used in the
general software. Finally, taking the Lashiwa hydropower station located in the high geostress region for example, compared to
FLAC3D own tensile-shear yield criterion, the results show that the tensile failure of high sidewall is obvious; and plastic zone and
stress relaxation area is smaller by considering the tensile strain yield criterion; the proposed criterion can describe brittle cracking
failure features of hard rock for high sidewall. Calculation of large hard rock underground caverns proves that the proposed criterion
is reasonable.
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Table 1 Mechanical parameters of rock mass
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Fig.1 Scheme of cavern mesh
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Fig.2 The plastic zone considering tensile strain yield
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Fig.3 The plastic zone based on traditional yield criterion

Fig.4 Minor principal stress using tensile
strain yield criterion
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