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Elastoplastic-Viscous Analysis for Rock Behaviors by Finite Element Method

Toshio Fujiwara Yukio Yamashita

Abstract

This paper describes a method of elastoplastic-viscous analysis for the purpose of more

accurately expressing the behaviors of the surroundings during excavation of rock.

The

theoretical model of rock was expressed by a Maxwell model with five elements, but spring

elements in the model were represented as being non-linear.

Consequently, it was made

possible to simultaneously consider elastoplastic behaviors accompanying reallotment of
stresses and viscous behaviors dependent on time,

Furthermore, the authors made verifications of the theoretical model by high-pressure
triaxial creep tests and simulations of an NATM-tunnel constructed in swelling rock, thereby

examining the propriety of the analysis method.
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