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Fig. 1. Finite element net and the coordinate systems (z, ) and (X, Y).
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Fig. 2. Increase (+) and decrease (—) of the shear stress rxy
caused by the shear deformation of a rectangular fault region (hatched
area). :
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Fig. 3. Increase (4) and decrease (—) of the resultant stresses Sy (A) and
Sy (B) caused by the smooth shear deformation of a fault region (hatched area).
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Fig. 4. Increase (+) and decrease (—) of the resultant stresses Sy (A) and
Sx (B) caused by the shear deformation of a composite fault region (hatched area).
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Fig. 5. Displacement distributions in and around a smooth fault region (A) and
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Fig. 6. Relative displacements between two sides of a focal region
and its extension. The upper and lower curves show the components
tangential to and normal to the strike of each focal region. (A) cor-
responds to the focal region of Fig. 2, (B) to that of Fig. 3, (Cl) to
the main focal region of Fig. 4 and (C2) to its sub-region, respectively.
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Stress Field around o Fault Area—with Special Regard
to the Increase of Stress mear Its Edge—

Toshikazu ODAKA

Earthquake Research Institute

The change in the stress field in an elastic medium caused by the shear deformation
of a rectangular fault region is investigated by use of the two-dimensional finite element
method. The fault region is assumed to have a lower S-wave velocity distribution than
that of the surrounding medium and thus the region is easily subject to shear deformation
in response to the forced displacements at the boundary of the medium. A special interest
is taken in the large increase of the stress in the vicinity of the fault edge and an at-
tempt to reduce it is made by considering some characteristic deformations of a fault
region and the surrounding medium.

It is found that the increase of the stress is well suppressed by a fault which is
characterized by a very smooth deformation along its strike. It is also found that a sub-
sidiary fault generated at an end of the main fault may be effective for that purpose.
The heterogeneity of a medium seems to be not an important factor for this problem.




