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EARTHQUAKE MOTIONS OBSERVED ON GROUND

by Kojiro IRIKURA, Junpe: AKAMATSU and Koji MATSUNAMI

Synopsis

Earthquake motions are observed on the ground in the southern parts of Kyoto basin. The
baserock underlying the ground consisted of alluvium and dilivium dips westwards. The wave
types of the observed seismic waves are examined by drawing particle motion diagrams, and the
spectra of P and S waves are studied. The peak frequencies of the spectra of seismic waves arriving
westerly are lower than those arriving from the another directions.

These observational facts suggest that the responses of the ground to seismic waves depend on
the relation between directions of wave propagations and the dip directions.
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Fig. 1. Topographical map near sites and vertical cross section of geological
structure along GK-OB line.
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Fig. 2. Distribution of epicenters and initial motions of P waves. Open circles
denote dilatation and solid ones compression.
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Fig. 3. Overall instrumental velocity response, using low-pass
filters with a corner of 25 Hz (a) and of 10 Hz (b).
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Fig. 4. Examples of local earthquakes observed on the ground (GK pt.). Upper
3 traces are 25 Hz low-pass filtered seismograms from the event No. 3006
occurring at southern Shiga (S-P time: 3.8 sec.) and lower 3 traces are
10 Hz low-pass filtered ones from the event No. 3009 at southern Mie

(S-P time: 10.9 sec.).
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Fig. 5. Differences of P onset times between GK and OB. Open circles show
delay of P onsets of GK pt. in comparison to those of OB, and close
circles show gain of P onsets of GK pt. to those of OB. The time lags
are shown by the length of lines toward epicenters. The simplified
model for the interpretation of the observed time lag is illustrated.
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Fig. 6. Seismograms of event No. 3002 and No. 024, and particle motion
diagrams of P and S wave on the horizontal plane.  Directions of
propagations are shown. The intervals for the particle motion diagrams
are shown in the seismograms.
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Fig. 7. Seismograms of event No.012 and No. 036, and particle motion diagrams
of P and S waves on the horizontal plane.
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Fig. 8. Comparison of 25 Hz low-pass, 7 Hz low-pass and 16 Hz narrow
band-pass filtered seismograms. Particle motion diagrams drawn from
7 Hz low-pass and 16 Hz band-pass filtered traces are shown under the
respective traces.
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i, MBEIKFOERD D ERRETH 3,
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Spectra of initial parts of P waves calculated over the time windows of
length 4.6 sec (solid line) and 2.3 sec (dotted line). Spectra of the seismic
waves arriving westerly are shown in the left, and ones from another

Fig. 9.

directions in the right.
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Fig. 10. Spectra of initial parts of S waves calculated over the time window of
length 4.6 sec. Spectra of the seismic waves arriving westerly are
shown in the left, and ones from another directions in the right 3 rows.
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Fig. 11. Relation between directions of propagations and peak frequencies of
seismic waves. Peak frequencies of the events shown with open circles
are from 1.5 to 2.5 Hz for P waves, and 1.0 and 2.0 Hz for S waves
and ones with solid circles are from 2.5 to 3.0 Hz for P, and 1.5 and
2.5 Hz for S.
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