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Anisotropic Viscoelastic Properties of Discontinuous Rock Masses

Kenichirou Suzuki Kunioki Hirama

Abstract

Anisotropy in rock masses leads to local concentration of loads or uneven settlement. This behavior is
time-dependent so the anisotropic viscoelasticity is required to evaluate it. The more important a structures is,
the more detailed and accurate should prior geological surveys be, thus producing more information on discontinu-
ous planes. The prediction accuracy of the creep behavior of rock masses will depend on how such information
is utilized. This paper derives an equivalent anisotropic viscoelastic constitutive law for a discontinuous rock
mass in terms of hereditary integrals, which take into account both joint geometry and time-dependent defor-
mability of a single discontinuity. Some behaviors of discontinuous rock masses are derived analytically and the
applicability of the proposed constitutive law is demonstrated by comparing the analytical values with experimen-
tal results from rock block tests.
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