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Stress Field ‘Analysis in the Rock Specimen During Stick-Slip Expen’rﬁent by Finite Element Method*

Tsuneaki Anami**and Masahiro Kosuga***

Stick-slip is regarded as a realistic model of shallow earthquakes. Recent experimental

studies of stick-slip have revealed that small scale

heterogeneities on a simulated fault play

an important role in rupture process. We investigated stress distribution on a rock specimen

in a stick-slip experiment. We employed the finite element method to estimate the disturbance
in. the stress field due to rectanglar holes on the sliding surface, and compared the calculated

stress field with the observed stress. By this, we found out that in a rock specimen during
the sticking stage of stick-slip, the pattern of stress distribution along the fault obtained by
the finite element method is nearly the same as the observed stress.

Thus, the finite element method was found to be effective in the detailed analysis of stick-

slip.
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Fig.1 Configuration of the rock specimen
used for stick-slip experiment by Kato
et al (1987) . The specimen has two
rectangular holes on the sliding surface. The
bottom figure is the close-up of the holes.
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Fig. 2 Finite element grids used to calculate stress distribution in the rock specimens.
They have rectangular holes with a length of 3 cm(left) and 7 cm (right).
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Fig.3 Configuration of the rock specimen, .

load conditions and boundary conditions
used in the finite element analysis of
stick-slip. Uniform compressional stress
is applied to sides C and D, while
displacements on sides A and B are .
constrained to be zero in the direction
perpendicular to the sides.
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Fig. 4 Distribution of calculated maximum shear strain in the free surface of the rock
specimen in the sticking stage which has two rectangular holes with a length of

7 cm.
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Fig.5 Distribution of calculated maximum shear strain in the free surface of the rock
specimen in the slipping stage which has two rectangular holes with a length of
3 cm. Displacement D:=100um is given on the fault segment between the holes.
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Fig. 6 Effect of the rectangular holes on obs-
erved shear stress distribution along the
fault under an average normal stress
06, =2.5 MPa. Shaded areas show the

location of the rectangular holes.
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Fig. 7 Effect of the rectangular holes on cal-
culated shear stress distribution along
the fault under an average normal str-
ess 0, =2.5 MPa. Shaded areas show
‘the location of the rectangular holes.
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