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Abstract

The seismic disturbances that a potentially active fault receives
from a slip on a neighboring fault might be considered as nature’s
mechanical stability. The problem of static and dynamic stress fields
induced by faulting is analysed as a way to estimate the stability of
nearby active faults. The source fault is modelled by a Volterra
dislocation of a strike-slip type along a vertical surface embedded in
an elastic homogeneous infinite medium for both dynamic and static
models. In order to represent quantitatively a resultant effect of
stress caused by the source fault, a new sealar quantity is introduced
in reference to the results of laboratory studies on fault friction.
This quantity, which is called the resultant stress, is the linear
combination of shear and normal components of the induced stress
vector acting on the potential fault which is assumed to be parallel
to the source fault. The spatial distribution of the static resultant
stress in the seismogenic layer, which was calculated in the semiinfinite
medium, indicates four regions around the source where the resultant
stress takes positive values. These regions extend from the fault
surface and in the direction close to the strike of the fault. The
probability of further fracture in these regions increases as a result
of stress redistribution in the medium due to faulting. The dominant
characteristics of the dynamic stress field is the strong directivity
effect, which is especially apparent in the case of a unilateral rupture.
The correlation between the static and the dynamie field is also notable.
The maximum values of the dynamic resultant stress are of the order
of 10 bars at distances comparable to fault dimensions, if we assume
a fault model which is equivalent to a M 7.0 earthquake. The ratio.
of maximum dynamic stress to the corresponding static stress takes
the values ranging from a few to 50 bars or more, depending on the
location of an observer and the character of rupture propagation.
This means that if a potentially active fault is located in the vicinity
of a seismic source, then it could be loaded with high dynamic stress
whose peak value would be equivalent to tens of years of stress ac-

* On leave from the Institute of Geophysics, Polish Academy of Sciences.




2 K. RyBIck1, T. KAT0 and K. KASAHARA

cumulation at a normal tectonic rate. Such interpretation, however,
must be checked carefully with respect to the time-dependence effect
of applied stress on material strength.

1. Introduction

During the last few decades, substantial progress has been made in
the understanding of mechanical processes taking place in seismotectonic
areas. The seismic area is generally thought to accumulate regional
tectonic stress, which increases in time and eventually releases its
energy by occasional fractures (fault slips) at such localities where the
stress has reached the strength of rocks. Fractures in the erust tend
to recur along the surfaces of previous fractures which are of relatively
low strength. Consequently, in the long run, a group of active faults
becomes predominant in the area.

Suppose that one of the active faults slips, then other neighboring
potentially active faults will receive seismic disturbances from the
source fault in the form of dynamic stress waves (transient effect)
and also in the form of permanent residual stress. (Static stress
changes are in fact zero frequency seismic disturbances.) It is obvious
that these seismic disturbances will more or less affect the succeeding
fractures in the area. Even from such a rather schematic and
brief description of seismotectonic sequences it becomes clear that
the knowledge of mechanical interaction between neighboring active
faults should be useful for the better understanding of ecrustal
dynamics, in general, and for long-term earthquake prediction, in
particular.

The problem of static stress changes due to faulting has already
been studied and applied to various problems of geophysical interest
(e.g. CHINNERY, 1963, 1966a,b; SMITH and VAN DE LINDT, 1969;
YAMASHINA 1978; DAS and ScHOLZ, 1981; STEIN and LiSowski, 1983;
NIEWIADOMSKI and RYBICKI, 1984). In this paper we deal with the
problem of stress fields induced by faulting in relation to the question
of how this field affects the stability of adjacent faults. New elements
of the present analysis may be characterised as follows: (1) simultaneous
consideration of static and dynamic stress fields, (2) the range of depth
at which the stress field is considered comparable to that of the seis-
mogenic layer, and (3) both shear and normal stress components are
taken into account using the results of laboratory experiments concerning
friction on a fault (similar approaches with respect to the third point
above have been take by some other researchers as well, e.g. CHINNERY,
1966a, SAVAGE and CLARK, 1982; STEIN and LISOWSKI, 1983; STEIN,
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1984). To summarize, this paper aims at a better understanding of
the problem of stability of an active fault by analysing the basie
features of seismic disturbances caused by a movement on a neigh-
boring fault.

There are several major seismic zones for which the problem of
fault interaction is of great practical importance, e.g. the San Andreas
(California), Anatolia (Turkey), and Alpine (New Zealand) fault systems.
The model analysed in the present paper, however, is meant to represent
a rather local seismically active region in central Honshu, Japan. This
area extends approximately 200 km %200 km, and has a fairly uniform
distribution of active faults whose orientation suggests the existence
of a persistent tectonic stress of east-west compression. Its seismo-
tectonic characteristics, regarding the past and on-going activities, are
fairly well known from geological, geodetic, geophysical and seismological
reports as well as from historical documents (e.g. RESEARCH GROUP FOR
Active FAuLTS, 1980). This is a typical intra-plate seismic area. The
Atera fault, which is the principal fault located approximately in the
central part of the area, is ranked as a class A inland active fault,
which means that the geological slip rate is 1-10 mm/yr. This fault,
however, has not moved for more than the past one thousand years,
which is almost close to its average recurrence period as inferred from
geological data (e.g. MATSUDA, 1977). This is the main reason for
selecting the present region in our analysis.

2. Model

Let us assume the occurrence of a magnitude 7 earthquake adjacent
to the Atera fault and study its seismic disturbances (in fact, the
present area has released several earthquakes of magnitude 6-7 in the
last several decades). Consider a left-lateral strike-slip fault intersecting
the free surface in the Cartesian coordinate system (x, ¥, z), where the
r-axis is directed along the strike of the fault, the y-axis is perpen-
dicular to it and the z-axis points downward (Fig. 1a). Assume that,
under the action of shear tectonic stress, the rupture initiate at depth
D and a circular rupture front advances from the hypocenter with a
constant rupture velocity v until it covers a rectangular fault surface
of length L and of width W. The source time function Au,(t) is of
the ramp-type with a rise time of ¢,. 4u, is assumed to be uniform
over the fault plane so that the final slip along the fault, 4u,(>%,)="0,
is also uniform.

For the fault model as described above, we computed the dynamic
and static stress due to faulting, assuming that the fault is embedded
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Tig. 1. Geometry of the model analysed. (a) A vertical strike-slip fault of
length L and of width W is located in the plane y=0. The rupture (@
unilateral rupture, O bilateral rupture) initiates at depth D and propagates
radially. (b) The cross section in a plane z=const. @ is the angle between
the #-axis (strike-slip direction) and the line joining an observation point
with the initial point of rupture.

in an infinite homogeneous medium with P- and S- wave velocities
equal to v, and v; respectively. The dynamic stress was computed
using the fast computation technique and the computer program, both
developed by SaTo (1975, 1976) and IWASAKI (1978). Calculations of
the static stress field due to faulting were made by the computer
program written by IWASAKI and SATO (1979).

Let us specify the adjacent potentially active fault to be parallel
to the source fault (i.e. the normal to the surface of the potential
fault is also in the y-direction). Then we need to calculate only three
components S,,, S,,, and S,, of the stress tensor S;(, j=1, 2, 3) to re-
present the stress vector acting across the specified surface. For a
reason which will be explained later, an additional quantity called
the “resultant stress” which involves S,,, and S,, components was
introduced and calculated. (STEIN (1984) also introduced a similar
quantity.) In order to get the three-dimensional distribution of these
four components, the computations were performed for different ob-
servation points located around the fault in horizontal planes at various
depths below the ground surface (Fig. 1b).

We assumed the following values of the parameters describing the
model under consideration: v,=5.6 km/s, vs=8 km/s, v=0.9 vy=2.7 km/s,
t,2=2s, b=1.6m, W=15km, L=20km, D=10km. Such values of the
parameters would simulate a seismic event “of magnitude M=7, in
reference to the empirical formula proposed by MATSUDA (1975). The
location of the hypocenter, i.e. the point of first breakage, is critical
in' respect to the dynamic stress field. In the present calculation,
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therefore, two extreme cases are considered. In the first case the
initial point of rupture-is located at point (0, 0, D), which is the case
of bilateral symmetric rupture, while in the sécond case the rupture
starts from point (—L/2, 0, D), which represents the case of unilateral
rupture. The present set of parameters is 6ﬁ1y provisional and should
be adjusted carefully for a more realistic model of fault interaction.

Still such a simplified model is useful to study the general features of
the phenomenon.

3. Results

a. Static stress in the infinite medium

The stress components S,,, S,, and S,, were computed at the follow-
ing horizontal planes z=0 (ground surface), 2=5, 2=10, z=15 (depth
of the lower edge of the fault), and 2=20km. The pattern of S,,
which represents the change in the tectonic shear stress induced by
faulting, is practically the same at all depths between the upper edge
and the lower edge of the fault.

The contour maps of S,, in the horizontal plane z=10km are shown
in Fig. 2. The values of contours are given in units of the rigidity
modulus of the medium, g. The positive values of S,, indicate an
increase of tectonic shear stress while negative values correspond to a
relief of the tectonic stress as a result of faulting. As can be seen
from Fig. 2, S,, is symmetric with respect to z and ¥ and its negative
values prevail around the fault except for the regions beyond the ends
of the fault. The positive values of S,,, of smaller amplitude, appear
also in the regions off the fault plane. The pattern of S,, shown in
Fig. 2 is very similar to that in the ground surface, as obtained by
CHINNERY (1963) for the case of a vertical strike-slip fault in semi-
infinite medium. The contour maps of S,, in planes below the lower
edge of the fault (2>15km, not shown in figures) are of a different
character in the regions adjacent to the fault. At these depths, S,,
takes only positive values in the fault vicinity so the regions of negative
values of S,, become separated. Farther away from the fault the
patterns of the computed S,, are similar for all depths.

All remarks regarding dependence of stress on depth, which was
stated above in relation to the S,, component, remain valid for normal
stress component S,, as well. Fig. 3 shows the contour lines of S,, at
a 10 km depth, which are representative for all depths. S,, is anti-
symmetric with respect to  and y so it is equal to zero in the fault
plane (plane y=0) and in the plane perpendicular to it, passing through
the middle of the fault (plane x=0). The positive and negative values
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Fig. 2. Contour lines within the square region with a side 160 km in the horizontal
plane 2=10km for the S,, component of stress change induced by a vertical
strike-slip fault 20km long and 15km wide. The contour values are given in
units of the rigidity modulus z#. The empty and solid circles around the fault
(thick line) indicate sites at which the dynamic stress synthetics shown in Figs. 6-9
were computed. Solid and empty circles are asssociated with unilateral and bilateral
ruptures, respectively. Numbers alongside the circles indicate the values of the
angle 6.
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indicate tension and compression, respectively. Comparing the pattern
of S,, (Fig. 3) with that of S,, (Fig. 2), it is readily seen that, in
some regions off the fault, the former component varies in space
(change sign) to even a greater extent than the latter.

b. Static resultant stress in the semi-infinite medium

In order to estimate how faulting in the medium affect stability
of adjacent faults parallel to the plane y=0, it is necessary to take
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Fig. 8. Same as Fig. 2 for the S,, component.

into consideration all three components of the stress vector, S,,, S,,,
and S,,, acting across the supposed potential fault surfaces. Among
them, however, the S,, component plays a major role in the analysis.
We assume that the tectonic shear stress is uniform in the space, and
the tectonic shear stress is uniform in the space, and the pattern of
the contour lines of S,, quantitatively indicates in which areas there
is an increase and decrease of the tectonic stress due to faulting. We
may then suppose that further material failure is more likely to occur
in the regions of positive values of S,,, whereas the potentially active
faults located in the regions of negative values of S,, should become
more stable after the source faulting.

On the other hand, the change in the normal stress component S,,
should influence the stability of any potential fault as well, since it
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affects the frictional resistance on the fault surface. According to the
sign convention adapted here, regions of positive (negative) values of
S,, correspond to those where compression acting on faults decreases
(increases) and the probability of further faulting becomes greater
(smaller). As for the S,, component, we do not take it into account
in the present analysis. The absolute values of S,, are, on the average,
much smaller than those of the S,, and S,, components.

In order to estimate quantitatively what is the resultant effect of
faulting on stability of nearby faults, we applied the experimental
results pertaining to friction on faults (BYERLY, 1978). It was found
that the function which rélates the normal stress o, in the range
2kb<0,<20kb (which corresponds roughly to the presumed range of
compressive stress for crustal earthquakes) with the shear stress required
to cause shdmg‘ on faults is. approx1mate1y glven by - the hnear equation

£=0.5+0.6- <0,
Usmg thls result we propose the quantity
S,=8,,+0.6-S,,,

which we call the resultant stress to be applied as a single parameter
describing the effect of faulting in the medium on stability of adjacent
faults. STEIN and LiSOwSKI (1983) independently introduced the similar
quantity with a different coefficient. They called the value as “Coulomb
criteria” and evaluated it at the ground surface to apply to shallow
aftershocks.

Figures 4 and 5 show contour lines of S, in the horizontal planes
2=10 and 2=20 km, respectively. Here, we used a semi-infinite medium
model so that the obtained result could be compared to the observed
surface strain change due to an earthquake. The pattern of S, in the
plane z=10km is representative for the range of depths from the
ground surface to the depth:of the lower edge of the fault (z=15 km).
Furthermore, we can consider the depth of 10 km as characteristic for
the so-called seismogenic layer (zone where most of crustal earthquakes
initiate). Consequently, we can assume that the results regarding the
stress change at this depth are of greatest importance in the analysis
of fault stability. »

As can be seen from Fig. 4, there are four separate regions around
the fault where the resultant stress takes on positive values. The
battern, as a whole, is symmetric with respect to the origin' of the
coordinate. The four line segments along where the resultant stress
reachs the greatest positive values pass through both of the edges of
the fault. Two of ‘these lines, which extend farther off both edges of
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Fig. 4. Contour lines for the resultant stress S, in the horizontal plane z=10km. The
contour values are given in units of p. Stippled regions indicate regions where
probability of further faulting increases.

the fault, are nearly straight lines with invisibly slight curvature. The
remaining two lines are curved convex to the plane perpendicular to
the fault. It should be noted that the average values of positive S,
for the regions which are off the fault plane are greater than those
in regions adjacent to.the fault plane.

The pattern of S, in the planes below the depth of the lower edge
of the fault differs from that at depths above it for the regions close
to the fault (Fig. 5). In the latter regions the resultant stress takes
positive values only. Farther away from the fault the patterns of S,
in horizontal planes above and below the lower edge of the fault are
similar except that the absolute values of S, in the former case are
greater than in the latter. : ‘
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Fig. 5. Contour lines of S, in the horizontal plane z=20km. See the caption for
Fig. 4 for other details.

c. Dynamic stress in the infinite medium

The dynamic stress induced by faulting was calculated for different
points surrounding the fault in horizontal planes z=10, 2z=15, and
2=20km in the infinite medium. The observation points were chosen
to be located at equal distances of 20 and 40 km from the nearest point
of the fault. Figures 6,7, and 8 show the synthetic stress components
S., (continuous lines), S,, (broken lines), and S,, (dashed lines) computed
at different sites (different values of angle §—see Fig. 1b) for the case
of bilateral and unilateral ruptures, respectively. The sites are located
at a distance of 20 km from the fault in the horizontal plane z=10 km.
The positions of the observation points in relation to the fault (solid
circles—unilateral rupture, empty circles—bilateral rupture) are shown
in Figs. 2 and 3, from which the corresponding static values of stress
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Fig. 6. Dynamic stress induced by the vertical strike-slip fault for bilateral ruptures.
Continuous, broken, and dashed lines indicate S.,, Syy, and S, components of stress,
respectively. Synthetics are computed at sites in the horizontal plane z=10km at
a distance of 20km from the fault. The position of the sites which is indicated
by the values of the angle 6 is shown in Figs. 2 and 3. The vertical (stress) and
horizontal (time) scales are in units of £x107% and in seconds, respectively. The

arrows and the symbols standing by indicate P- and S- wave arrivals, as well
arrivals of different stopping phases.
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components S,, and S,, can be found approximately. Due to the sym-
metry of the stress field, it is sufficient to compute the stress components
S.,s S,,, and S,, only for the first quadrant (0°<#<90°) in the case of
a bilateral rupture, and for the first and second quadrants (0°<180°)
in the case of a unilateral rupture. The dynamic stress has the same
symmetry properties with respect to x and y (bilateral rupture) and
with respect to y (unilateral rupture) as the static stress discussed
above. This means that the corresponding synthetics in the remaining
quadrants are either the same or of different polarity only. The
amplitude of synthetics at each observation point is normalized to
the greatest maximum value of S,, S,,, and S,, (whichever is the
greatest) at this point. Amplitudes of stress are given in units of
©x107°,

The major phases of stress synthetics can be associated with arrivals
of P- and S-waves from the initial point of rupture and with P- and
S- stopping phases (SAVAGE 1965, 1966; RYBICKI, 1976). For the present
model of faulting there exist, in general, four stopping phases (both
P and S) when the rupture starts from within the fault (bilateral
rupture), and three stopping phases when the hypocenter is located
at the edge of the fault (unilateral rupture). The stopping phases
associated with the edges: z=W, x=L/2, 2=0, and x=—L/2 (Fig. 1a)
are denoted as P, S;; P,, S,; P, S;; P,, S,; respectively. In the case
of a unilateral rupture the stopping phases P, and S, do not exist.
Since we are assuming that the source time function is of the ramp
type with the rise time ¢,=2s, each stopping phase splits into two
subphases separated by the time interval of 2s. Each second subphase
is denoted by the prime mark. Only some major stopping phases are
indicated in Figs. 6-8. The arrival times of different stopping phases
depend on the position of the observer. As it can be intuitively
expected, the P-stopping phases are apparent only for the normal
stress component S,,, We also note that, on the average, the
stopping phases manifest themselves much more distinctly for syn-
thetics at sites located 40 km away from the fault (not shown in
figures).

When discussing the general characteristics of the dynamic stress
field due to faulting, it is useful to take the corresponding static values
as a reference signal. (The static value of stress at any point is
reached when the signal from the furthermost point undergoing slip
has arrived at the observer.) As is readily seen from Figs. 6-8, the
dynamic stress components S,,, S,,, and S,, have a different character
depending on the angle 4 between the fault plane and the line joining
the observer with the coordinate origin. For the fixed value of
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Fig. 9. Synthetics computed for cases of unilateral rupture at sites located at a
distance of 20km from the fault for (a) #=0°, and (b) 6=90°, for three dif-
ferent depth: 10, 15, and 20km. See the caption for Fig. 6 for other details.

0, however, the form of synthetics calculated at different distances
from the fault and at different depths does not change in such a
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substantial way. As an example, the synthetics computed at sites
located at three different depths for #=0° and #=90° at the distance
of 20 km from the fault for a case of unilateral rupture are shown in
Fig. 9.

Clearly, a strong directivity effect (BEN-MENAHEM and SINGH, 1981),
which is visible especially in the case of a unilateral rupture, is one
of the most distinctive traits of the dynamic stress field. This effect
is most striking for the S,, component in which the maximum ampli-
tudes (both positive and negative values) in the direction #=0° are
greatest both in terms of absolute values as well in terms of relative
values in relation to corresponding values of static stress. The ratio
of maximum amplitude of dynamic stress to the static stress is, on
the average, greater for the S,, component than for the S,, and S,
components.

The dynamic stress component S,, is equal to zero in the plane
y=0 (fault plane) which to some extent masks the directivity effect
for this component. The greatest amplitudes of S,, appear in the
regions where the absolute value of the static stress are also dominant.
In these regions, the maximum dynamic values of S,, exceed those of
the S,, and S,, components.

The dynamic values of S,, stress components are much smaller than
those of the two remaining components of the stress vector. The
maximum amplitudes of S,, become comparable with those of S,, and
S,, in the same regions in the vicinity of the corners of the fault where
the S,, component of static stress takes on relatively high values.

Apparently there is a general correlation between the form of
stress synthetics and the corresponding values of static stress. Among
others, it seems that for all synthetics the average value of the dynamic
stess is equal to the static stress. This result should be verified by a
more comprehensive theoretical analysis.

d. Dynamic resultant stress in the infinite medium

In order to estimate quantitatively what is the effective dynamic
perturbation in stability of the adjacent faults due to slip on the source
fault, we calculated the maximum positive dynamic values of the re-
sultant stress S, defined previously. This quantity specifies the upper
limit of the resultant stress increase imposed on neighboring faults as
a result of fracture on the given fault. The maximum positive values
of S, for bilateral and unilateral rupture models in the plane z=10km
at distances of 20 and 40 km from the fault are shown in Fig. 10.
The corresponding patterns of maximum positive values of S, in the
planes z=15 and 2z=20 km are similar to those in the plane z2=10 km.
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Fig. 10. Maximum positive values of the dynamic resultant stress S,(t) for bilateral
and unilateral rupture in the plane z=10km at distances from the fault equal to
20 (upper part) and 40 km (lower part).

The patterns of maximum dynamic positive values of S, (Fig. 10)
together with that showing the contour lines of static values of S,
(Fig. 4) is another clear example of directivity effect and of apparent
correlation between the dynamic and static stress field. The maximum
positive dynamic values of S, are the greatest in the direction close
to the direction of slip (more exactly the angle between these two
directions is about 8-4°). The high amplitudes of the dynamic resultant
stress are narrowly concentrated around this direction and slowly di-
minish with distance from the fault. For example, we may note that
the maximum positive amplitudes of S, at a distance of 20 km from
the fault for the direction which makes the angle only a little more
than 10° with the direction along which positive dynamic values of S,
are the greatest, are smaller than those at a distance of 40 km from
the fault for the direction of maximum stress concentration.

Assuming the value of the rigidity modulus as equal to 2.5x10"
cgs, the maximum positive values of S, are equal to about 16 and 11
bars at distances of 20 and 40 km from the nearest point of the fault
in the case of a unilateral rupture, and 7.5 and 5 bars for the same
distances in the case of a bilateral rupture, respectively.

It should be noted that the resultant dynamic stress S,(t) takes
frequently positive values in some time intervals at sites where the
corresponding static values of S, are negative. The regions where
S.(t) is completely negative are associated with those where the cor-
responding static stress takes high negative values.
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4., Discussion and Conclusions

The foregoing considerations enabled us to get the general char-
acteristics of the static and dynamic stress field induced by faulting
in the medium. The main purpose of this study is to apply these
results to assess the stability of potentially active faults located in
the vicinity of the source fault. The following two questions are of
greatest importance in such an analysis: (1) in which areas around
the source fault does the probability of further fracture increase, and
(2) how high is the increase of dynamic and static stress in these
areas. In order to answer these questions we introduced a parameter
called the resultant stress. This quantity, which contains both shear
and normal components of the stress vector, was taken on the basis
of the results of laboratory experiments of fault friction. The distri-
bution of the static and dynamic resultant stress around the source
fault of a vertical strike-slip type suggests the existence of four regions
where the stability of parallel, potentially active faults is decreased as
a result of faulting. Two of them are located in the vicinity of the
fault plane and on the extention of the fault, while two others extend
off the fault plane. It should be noted that the magnitude of the
resultant static stress is, on the average, higher in the latter regions
than in the former. Such stress distribution applies approximately for
the depth range from the ground surface to a depth below that of the
seismogenic layer.

The dynamic stress—as a function of time—was computed at selected
points around the source fault. The complex form of synthetics can be
interpreted in terms of P- and S- wave phases arriving from the initial
point of fracture and of stopping phases of fracture at the respective
edges of the fault. The dynamic peak amplitude is, on the average,
several times higher than the corresponding static stress value. There
exists a kind of correlation between the form of synthetic dynamic
stress and its static value. In particular, the average value of dynamic
stress at any observation site seems to be equal to the corresponding
static value. A strong directivity effect is another characteristic feature
of the dynamic stress field. The maximum peak values of the dynamic
stress are more than one order of magnitude higher than the corre-
sponding static ones, reaching the values of the order of 10 bars or
even more at distances comparable to the fault’s dimension in the case
of fault models that are comparable to magnitude 7 earthquakes.

It is beyond the scope of the present paper to analyse how the
dynamic stress may influence other active faults that are under a
critical stress condition. This problem is left for future study. Such
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study is necessary in order to develop a useful and reliable technique
for the assessment of stability of a potential active fault. It seems
advantageous, however, to examine basic assumptions taken in the
present paper and to discuss briefly some problems related to the results
obtained. They can be summarized as follows:

(1) The infinite space model which was used to evaluate the
dynamic stress field is definitely a drastic simplification, although not
necessarily an oversimplification, as far as the present approximation
is concerned. We were interested here only in finding general features
of a near field (distance comparable to the fault dimension) at the
depth comparable to that of the seismogenic layer so the influence of
the free surface should not be very dramatic. In a more precise model,
however, the present assumption should be reconsidered.

(2) The assumption concerning homogeneity of the medium and
of the initial tectonic stress field must be improved for a more realistic
model. The earth’s crust in seismotectonic areas has very inhomo-
geneous structures containing numerous fractures. It is evident that
such a complex medium structure should affect the spatial dis-
tribution of the stress field as well. At least gross inhomogeneities
of the medium ought to be taken into account in a more realistic
model.

(8) As the results obtained indicate, the problem of how the
transient stress affects the strength of the material is of great im-
portance when considering the stability of faults. The dynamic stress
peak values may be ten or more times higher than the corresponding
static stress, and the greatest peak values are associated with impulses
of the shortest duration. These results give rise to questions regarding
the time interval which is necessary to cause fracture on a fault under
the assumption that “the static strength” is only temporarily exceeded.
(By “the static strength” we understand here the strength for stress
slowly increasing with time.) TFurther laboratory and theoretical studies
are indispensable in this respect.

(4) Suppose that a potentially active fault is subject to known
seismic disturbances and remain unmoved. Suppose also that a proper
technique which would take into account the necessary reduction for
the time-dependence effect on strength and the annual rate of stress
increase is developed. Then it would be possible to estimate the
minimum time period before the next fracture, i.e. we would be able
to get information about actual fault stability. The development of
such technique and further study regarding mechanical interaction
between the neighboring active faults seems to be a task which is of
great importance for long-term earthquke prediction.
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TH5. HMESFRE (seismogenic layer) CHEST BEETIR » T DERIGHOF D H RS &,
FRBRE, TiebbPENE 2 ) 2T0 & Bbh 2 ERAKEBO B U5 2 2 & il 5,
Z05 b FRRMIBROER BICIE L, O oR3BES SECEOTW5, BEIMEohR
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