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Fig.1. Elastic waves due to a vertical single force
acting on free surface . After Lamb (1904) .
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Fig.2. Representation for elastic waves due to a point
dislocation in an infinite medium. r is a distance, t
elapse time, a P wave velocity, 8 S wave velocity,
o density, Mo source moment function, A radiation
pattern.  After “Quantitative seismology” of Aki and
Richards (2002).
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Fig.3. Aftershock distribution of the 1966 Parkfield,
California, earthquake. Statuon 2 was only 80 m away
from surface trace of the San Andreas fault. After Aki
(1968) .
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Fig.4. Three component acceleration records at
Station 2 due to the 1966 Parkfield earthquake. Top,
middle and bottom traces were those of fault
perpendicular, vertical and fault parallel components.
After Aki (1968).
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Fig.5. From top to bottom, fault perpendicular
acceleration record, velocities integrated from the
acceleration record and displacements integrated
from the velocities. After Aki (1968).
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Fig.6. Thoretical seismograms in an infinite
medium for the acceleration records in Fig.5.
After Aki (1968).
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Photo 1. Prof. Ryosuke SATO, who was my
superviser when | was a graduate student of the
University of Tokyo in 1970’s.  After Memoriam
in Newsletter Vol.16(2004), Seismological
Society of Japan.

5. kEFIREEEDELIHR

WRKFHFPEH OB FIINECIL, kR
(Photo 1) 728, THEE A% ZEARLTIHAD
HERHE OG22 T E, FEEED T,
Sato (1969) D#FHSTTIE, Love(1927) D v 7 )v
c T —ANRDO T ) — B A BRI, THE
] ORWEXOFHFEERT, Fig7 O, B
BETN (RER oIS MEEO PR
TUVXILRSEART Yy VDT — ) TAEHRDIE
BRI RoREE N, DimOME E, ZoORBAORE
MTIISLBA SR, 1272, EORRE CRIEZ R
STVDDETERLTRERZ,
WP OFiPH TEF 4172 Maruyama (1963) O
RBUTHART, Nk (n) OB NE
% Fig7 ORITMD THMEZ S ICR X 5, ot
ZAREHER AR EGRD 1 AT v L LT
BECTholehtE oL, WODAT v ThHhs THH
FKEN D D LWIBBE COBGRFT OHREEE L
THETHDLZ NG TNERLTH D,

Uy= —‘—‘;%2;- S [2 sin 25 sgn 2 v3Jo(67)+cos 20 sin ¢ ———#].(ér)
+ ; sin 26 cos 2¢ sgn z v,s]z(ér)] dq ,
va
Uy= 471:::”2 P S [cos 26 cos wsgn 2 ""k =] (Er)——— sin 24sin 2¢ kzj,(ér)] gee de
va

Fig.7. Integral representation of P and S wave
potentials of elastic waves due to a point dislocation in
an infinite medium. r is distance, 6 dip angle, ¢
azimuth, Mo seismic moment, ® angular frequency,
k wavenumber, Jn Bessel function. After Sato
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Fig.8. Laplace transform of surface displacements of
elastic waves due to a point dislocation in a semi-
inifinite medium. Parameters are the same as in Fig.7.
After Kawasaki et al. (1973).
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Fig.9. Theoretical wavefomes due to a point
dislocation in a semi-infinite medium. ¢ 1is station
azimuth. Other paramers are the same as in Fig.7.
After Kawasaki et al. (1973).
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Fig.10. Schematic waveforms in the nearfield

close to seismic faulting
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Fig.11. Locations of surface seismic fault, houses
collapsed (m) and uncollpsed (o) in Kanehira ,
Gamagori city, Aichi prefecture, due to the 1945
Mikawa earthquake. Arrows denoted directions of
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Fig.12. Bottom panel was theoretical wave forms on
hanging wall (A) and on footwall (B) close to low
angle thrusting of the 1945 Mikawa earthquake.

Ando and Kawasaki (1973) attributed the large
collapse rate on the hanging wall to the large seismic
motion of the hanging wall as schematic illustration in
upper panel.
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Fig.21. The eigenequation for surface waves in a generally anisotropic medoium. This is a general extension of those of Takeuchi and
Saito (1972) in a transversely isotropic medium. Cmn are Love(1927)’s notation for elastic constants. After Kawasaki and Koketsu

(1990).
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A Review of Development of Theoretical Studies of Seismic Waves

with the Intent Toward Earthquake Hazard Reduction in Japan

Ichiro KAWASAKI

Synopsis
After a brief review of history of classical theory of Stokes (1849), Lamb (1904) and Honda (1931) to introduction
of “dislocation in continuum medium” into seismology in 1960’s, I summarize my own theoretical studies in 1970’s,
focusing on seismic wave theory in the nearfield and their applications to the acceleration records due to the 1966
Parkfield earthquake and the asymmetric distribution of collapsed houses with reference of surface fault trace of the 1945

Mikawa earthquake. Finally, I refer recent development of theories and observations.

Keywords : dislocation in a continuum medium, Cagniard theory, semi-infinite medium, seismic nearfield,
1945 Mikawa earthquake, 1966 Parkfield earthquake
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