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PRELIMINARY NOTE ON THE ORIGIN AND DEVELOPMENT OF
ROCK-FRACTURE AND ITS BEARING ON EARTHQUAKES

CuANG WEN-YU CrHUNG CHia-vyU YeH Hune CoxNe Bo-niv

Abstract

(1) Rock deformation consists essentially of flow and fracture. The fracture
generally owes its development to stressconcentration which varies with inhomoge-
neity of rocks of different composition, texture and shape as well as the forces
applied in various magnitude, direction and time-rate.

(2) The development of rock-fractures was studied by means of model expe-
riments with wet clay-cakes. Under compression, the smooth surface of the clay-
cake began to appear rough, to be followed often immediately by small wrinkles,
and then conjugate X-shaped incipient shear nets, corresponding to ILiiders’ bands
with intersecting acute angles pointing to the direction of compression. With fur-
ther compression in the second step, zig-zag tensile fractures were developed causing
one of the two arms of each X-shaped shear failure planes alternately with their
general strike parallel to compression. Rock-fractures as observed in the field seem
to have been developed much in the same way as shown in laboratory experiments.
It may be concluded, therefore, that rock-fracturing usually originates in shearing
with slowly discontinuous slips and finally reaches its full-development due to ten-
sion with quick and sharp separation. The facts mentioned above indicate that the
occurrence of wrinkles on the clay surface is comparable with dilatation, the begin-
ning of fracture-development may correlate to certain stage of “stick-slip”, and the
firal crack-separation may correspond to the outburst of earthquake.

(3) Ths model-experiments of fracture-development with clay-cakes also show
that the fractures usually appear more quickly and more sharply when the clay
surface is wetted with water or alecohol. This phenomenon is considered to be the
effect of pore fluid pressure.

(4) There is a transitional phase between brittle and ductile fractures, as is
shown in stress-strain curve and fractography. In general, dilatation is absent in
brittle fracture-development and stick slip is not so significant in brittle fracture as
in ductile one; however, the effects of temperature, confining pressure, stress-history
and nature of rock are usually present.

(5) It must be emphasized that dilatation, stick slip and pore pressure of water
be considered a regular sequence in the development of fracture.

(6) The distribution of earthquakes is controlled by the zig-zag fractures which
usually consist either of shear and tensile segments or of shear and compressional
ones. Large earthquakes usually concentrate on the turning points of the zig-zag
fractures, where the tensile segments or the compressional segments intersect the
shear segments. Moderate and small earthquakes often follow the shear segments.
Shallower earthquakes usually occur on the tensile segments, while deeper ones, on
the compressional segments.
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