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—— Complementary Energy Equivalence
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Fig.6 Finite element mesh of cavern excavation

Table 1 Parameters used in the calculations

In-site stresses (M Pa):
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rock
Young’s modulus : Fy = 2.45 * 10%(M Pa)

Poisson’s ratio : vo = 0.25

damage tensor :

=2.67
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rock mass
Young’s modulus : . E = 1.176 * 10*(M Pa)

v=1025

Poisson’s ratio :
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Fig.8 Comparison between measured and calculated displace-
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A DAMAGE MECHANICS APPROACH FOR JOINTED ROCK MASS AND ITS

APPLICATATON TO CAVERN EXCAVATION PROBLEM
Xu WU, Yasuaki ICHIKAWA, Takashi KYOYA and Toshikazu KAWAMOTO

In this paper, the mechanical behaviours of jointed rock mass have been characterized by
a damage mechanics approach which is based on the hypothesis of complementary energy
equivalence. Besides its computational simplicity, the main advantage of this approach
when compared with other ones is that the Poisson’s effects of rock mass defomation due
to anisotropic damage can be taken into account. In order to demonstrate the applicability
and effectiveness of the proposed approach, a finite element analysis of a cavern
excavation have been carried out. It is found that the predicted response of the
surrounding rock mass of the cavern using this approach is in good agreement with the

observed data.
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