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A creeping and surface breaking long strike-slip
fault incl ined to the vertical in a
viscoelastic half space
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AHSTRAC r. An uscismically creeping surface-breaking strike-slip faul t inclined to the vertical at an ar bi
trary a ngle. situated if' a simple model of the lithosphere-asthenosphere system consisting of a viscoelastic half
sracc is considered . The exact solutions for displacements. stresses and strains in the model are obtained. Com
putcd results sho w that the inclination of the fault has a significant influence on the values of the displacements.
stresses and strains. The rat e of accumulatio of shear sires) tendingto cause stri ke-slip movement has been found
10 be greatest for vertical strike-slip fault hi le for fault s inclined at smallerangles to the ho rizonta l, this rate is
significantly ...rnallcr. The uses of such theorencal models in obtaininggreater insight into the earthquake processes
in seismically ocnve regions and the-ir relations to the dynamics of the luhosphere-asthenosphere system
are examined .
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2. for mulation

In rec ent year s. some theoret ical models o f the litho
sphere -asthenos phere system in seismically active regions
during asiesmic period s have been developed sta rt ing
with the theoretical model of Nur a nd Ma vko (1974).
The genera l feat ures of the theoret ical models of thi s
type. develope d till now. have been discussed by Co hen
et al. ( 1984). Mu khopadh yay and Mukherji ( 1984
1986).

movement genera ting an eart hqua ke. if the stress ac
cumulation reaches sufficiently high levels, In so me
o ther cases there may be a cont inuou s, slo w, ase ismic
fa ult creep across the ac tive faults, e.g., the central part
of the San And reas fa ult in North Ameri ca, The effect
of this aseismic fa ult cree p on the accumulation a nd
release o f stress in the region co ncerned is o f great
interest in the study of the dyna mics of the lith osphere
as thenos phere system in seism ically active region s du ring
as iesmic per iod s.

I . Introduction

Th e proble m of ea rth qua ke predictio n has attra ted
wide-spread attention among seismologis ts in recent
years and the steady acc umulation of relevant seismolo 
gical data a nd im provemen ts in the tech niques of their
analysis and interpretation. toge ther with the develop
ment of re leva nt theo ret ical modcl s a nd computer simu
lation techniques have made it poss ible 10 hope that
effec tive programmes of eart hqua ke predic tion may
become feasib le in nea r future. In th is co nnection it is
realised tha t effective programmes o f ea rthqua ke pre
dic tion would require a bette r un de rstanding of the pro
cess of stress accumulation and release in seismically
active regio ns a nd their relati ons to the dyna mics of the
litho sphere-a sthenosphere system ,

In this co nnection it may be mentioned tha t regular
observations in seismically act ive region s in the recent
years indica te tha t during a ppa rently qu iet a seismic
periods. there arc usually slow quasi-sta tic asei smic surface
movements o f the order of a few e m per year or less.
resulting in the acc umula tio n of stress an d stra in. In We co nsider a sim ple theoretical mod el of the litho-
some cases this may eventually lead to a sudden fa ult sphere-as thenosphere system wit h a cree ping. surface
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