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3-D RHEOLOGIC MODEL OF EARTHQUAKE
PREPARATION (2). STRAIN FIELD
AND ITS APPLICATIONS

Song Zhiping”  Yin Xiangchu” Mei Shirong?
1) Earthquake Administration of Shanghai, Shanghai 200062, China
2) Center for Analysis and Prediction, China Earthquake Administration, Beijing 100036, China

Abstract: On the basis of the three-dimensional elastic inclusion model, we derived the an-
alytic expression of viscoelastic strain field, i. e. , the analytic expression of viscoelastic
strain at an arbitrary point (x, y, 2) in x-axis, y-axis and z-axis produced by three-dimen-
sion inclusion in the semi-infinite rheologic medium defined by the standard linear rheologic
model, namely the normal strains e,. (r, ), e,, (r, t) and e.. (r, t), the shear strains e,,
(rot) and e, (rs 1), e, (ry ) and e, (5 1) €.. (ry ¢) and e.. (r, t), and the bulk-strain
(r, t). By computing the spatial-temporal variation of bulk-strain on the ground produced
by a spherical rheologic inclusion in a semi-infinite rheologic medium, we obtained some
significant results that the bulk-strain variation with time produced by a hard inclusion has
three stages (a, 8, ¥) with different characteristics, which are similar to those of most ge-
odetic deformation curves, but not the case for those by a soft inclusion. It is meaningful
that these theoretical results have been applied to explain preliminarily the characteristics
of stage variation of spatial-temporal evolution, the pattern and quadrant distribution of
earthquake precursors, the changeability, spontaneity and complexity of short-term and
imminent-term precursors. It offers a theoretical base to found the physical model of
earthquake precursors and a reference to predict physically the earthquakes.

Key words: elastic inclusion theory; rheologic inclusion theory; strain field; analytical so-
lution for viscoelastic problem; earthquake precursor
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