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Analysis of Elastic Constants of an Anisotropic Rock

Chulwhan Park

Abstract. The total number of elastic constants of an anisotropic body is 9 and thus it is very difficult to
measure these constants experimentally. The number of elastic constants can be reduced if a rock or rock mass
is regarded as isotropic or transversely isotropic material. Since only 4 stress-strain relationships can be obtained,
it is theoretically impossible to determine all 5 constants from a single uniaxial compression test. Lekhnitskii
overcame this problem by suggesting the fifth equation based on laboratory tests. But his equation is theoretically
wrong and does not agree with experimental results. This paper describes the stress-strain relationships and the
independent/dependent elastic constants of an anisotropic mass and suggests a testing method to determine 5
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i independent elastic constants for a transversely isotropic rock.
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Table 1. Independent and dependent elastic constants.

independent constants dependent constants
constant | new notation* constant equation
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& ~-vwwE, VE, -vv/E, 0 0 O o,
€3 -vE, -v/E, IVE;, 0 0 O o
Y| 0 0 0 G, 0 0 T
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*G, is the modulus of rigidity on isotropic plane as
in eq.(8)
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(a) axis on plane A

Fig. 1. Axis of a transversely isotopic specimen.
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Fig. 2. Strains on plane A.
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Fig. 3. Angle differences between y axis and maximum prin-
cipal strain directions.
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