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(2) ELASTIC COMPLIANCE FOR ROCK LIKE MATERIALS WITH ﬁANDOM CRACKS

By MASANOBU ODA
KENICHIRO SUZUKI
TAKURO MAESHIBU
(Department of Foundation

Engineering, Saitama
University)

Abstract

Elastic compliance for cracked materials like rocks and rock masses is theoretically formulated in terms
of the generalized fabric tensor which has been introduced as an index measure to express explicitly the
crack geometry. By means of uniaxial compression tests and of supersonic wave velocity tests on gypsum
plaster samples with random cracks, the formulation is proved to be a good approximation for describing the

elastic response of cracked materials. The conclusions are summarized as follows:
1} The principal axes of the fabric tensor of second-rank exactly coincide with the symmetry axes of the
elastic compliance tensor of fourth-rank.

2) The so-called self-consistent method is very useful to estimate the overall elastic moduli by taking

into account the effect of elastic interaction between cracks.

3) sSince the supersonic wave velocity is closely related to the character of the fabric tensor, it can be

expected that the field measurement of wave velocity is useful to estimate fabric tensor of in situ rock

masses.
(o) Sompie(A) {a) Sample (C)
e, €
L-*‘ea L‘—‘ez
aa . o -k & EA gl . 5 e .~ 9 1y = & 2y
B-3 BHREE Mo BuREERAK W9 BAAFM M s HlERBARK
References
(1) Horii, H. and Nemat-Nasser, S. (1983): "Overall moduli of solids with microcracks: load induced ani-
sotropy," J. Mech. Phys. Solids, Vol.31, No.2, pp.155-171.
(2) Mura, T. (1982): "Micromechanics of Defects in Solids,” Martinus Nijhoff publ., The Haque, Boston.
(3) ©Oda, M. (i983a): "A method for evaluating the effect of crack geometry on the mechanical behavior of
cracked rock masses,” Mechanics of Materials, Vol.2, No.2, pp.163-171. i
(4) Yoshinaka, R., Yamabe, T. and Sekine, I. (1982): "Experimental and numerical studies on discontinuous

rock mass: evaluation of equivalent deformation moduli,” Report of Dept. Found Engrg. & Const. Engrxg.,
Saitama University, Vol.12, pp.67-85.

__10__



