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CROSS EFFECTS OF DIFFERENT FACTORS
ON EARTHQUAKE OQOCCURENCE

Ma Jin
(Institute of Geology, State Sersmmological Bureau)

Abstract

The conditions, under which the earthquake and the deformation oceur, are a syn-
thesis of effeets of the different factors. Some uncomplete Understandings may be got
by studying onmly single factor. The effeet of the same factor, sometimes, can lead
the different authors to a different conelusion because the other factors probably don’t
keep the same,

The author of this paper analyzed the results of the experiments under different
eonditions and found out that the effect of the same factor may be different with the
change of the other factors. The responses of the different kinds of material to the
eonfining pressure have the same character with the room temperature and dry sam-
ple The effect of material seems to be unimportant in this ease, The effect of the
material beeome significant under the eising temperature when the confining pressure
keeps the same, The effvet of confining pressure on the same material ——serpentine,
for example. is the promntive effect on stick slip with low temperature. but it becomes
restrictive o stick slip under the elevated temperature instead. ALl the changes of
the meehuntral behavior are reluted with the physico-chemitsl process and the mecha-
msm of deformation, A

The enviornments in diff-rent regions are not the same., From this point of view.
it 15 necessary for the earthquake prediction to diseriminate the type of snviorment in
dirterant remions and otwide the croos effect of different Edltors un the vecurence of
the e.rthquake m the liboratury.
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THE EFFECT OF TEMPERATURE, PRESSURE AND PORE
PRESSURE ON THE STRENGTH AND SLIDING BEHAVIOR
OF THE GOUGES

Ma Jin
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D. E. Moore R- Summers J. D. Byerlee
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Abstract

The strength of the samples with different fault gouges was studied under different
pressure, temperature and pore pressure. The fault gouges included crushed granite. ser-
pentine, illite and a natural fault gouge (DLV), collected from borehole along the San
Andreas fault.

Based on the response of the gouges to the pressure, temperature and pore pressure,
the fault gouges were classified into two groups: the gouges of clastic type and the gou-
ges of clay type. For the gouge of clastic type. such as crushed granite, its strength
was very sensitive 1o the pressure. When the confining pressure increased Ikb. the strength
of the gouges got a raise of 1.47 kb. It hasn’t seen any response of the gouge 1o the
temperature. [ts response to the pore pressure is consistent with the effective pressure
law. The rest three are gouges of clay type. The general character of them are as
follows. There was an outstanding effect of the temperature on the mechanical behavior
of the clay type gouges. The change of pore pressure exerted iniluence on the trend of
the response to the temperature. The effect of pressure for clay type gouges only can
be seen when the ternperature is lower than 200°C.

The results of X-ray diffraction indicate that no mineral change has been found
in crushed granite gouge up to 600°C and the strength of it was controlled by
the compaction. The mechanial behavior of clay type gouge reflect the change of clay
mineral composition, structural state of gouge material and probably. the change of
permeability. .Pore pressure has an effect on the chemical process. So it is clear that need
pay attention to the effect of the physico-chemical environment on the strength.



