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SITE EFFECT IN SEISMIC SPECTRA

By Katsuhei Yosuiora and Yasuhiro UMEDA

Synopsis

High frequency seismic waves are disturbed by local site effect. It is difficult to identify a
corner frequency and to estimate a spectral fall off, if we have not the informations of the site
effects.

We set up four sets of seismographs on the underground vault and surface at Abuyama
Seismological Observatory. The spectra at three stations in the vault are nearly same ampli-
tudes in low frequency of f<10 Hz. For the high frequency of /> 10 Hz, however, spectral
amplitudes obtained near the fracture zone are fairly amplified compared with those of hard
rock site.

The spectra obtained on the surface are amplified by 2~10 times compared with those of
vault. For S-waves spectra, however, the amplification in high frequency ( f>10 Hz) is smaller

than that in low frequency ( f<10 Hz).
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Seismic moment (Mo) and frequency (f) relation based on the w-square model. A dashed
line ranging the corner frequency on Fig. (a) and (b) has a slope of -3 and —4, respectively.
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(a) Seismic velocity spectra for the w-square model. The spectra are obtained by multiplied
the spectra in Fig. 1b by frequency (f). It is noticed that a dashed line ranging the peak
frequency has a slope of -3.

(b) Scaling of P-wave velocity spectra. Each spectrum has been corrected for the effects of
instrumental response and anelastic attenuation, normalized to the focal distance of 1 km,
and smoothed. Open and solid triangles indicate the positions of f; and f,, respectively.
/1 lies on a straight line with a slope of -3, and f, lies on a dashed line with gradient of -7.
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Fig. 6. Velocity structure obtained by seismic prospecting and boring.
(reproduced from Okano and Umeda, 1974.)

Table 1. Specification of seismograph systems. e
: Total Gain & |
station component fy(Hz) h (V/(cm)s)) % N
£ "
UD 20 070 550 ° EL
G, NS 20 0.70 590 2 E
EwW 20 070 590 z N
[1ng .
UD 2.1 0.72 600 v | ‘ ‘
D NS 2.1 070 600 e 1e° ie" o
EW 2.1 0.70 600 FREQUENCY (Hz)
Fig. 7. Overall frequency response of the obser-
ub 20071 370 vation system. Characteristic frequen-
E NS 21070 640 ¢y, damping factor and amplification of
EW 20 070 620 seismograph are set to be 2.0 Hz, 0.7
UD 20  0.60 536 and 0.60 V-s/cm, respectively.
G NS 2.0 0.70 560
EW 2 l 0 70 595 1989 85,12 280:80 -— 1989 ©67-/15 88:890
M 1.2-5.0
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Fig. 9. (a) P-wave seismograms of vertical component observed at 4 stations. Blankets
over the trace indicate time window. (b) Velocity spectra corrected for the
effect of instrumental response, normalized to the focal distance of 1 km, and
smoothed. (c) Spectral ratio of C,/D, E/D, G/D.
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Fig. 10. (a) S-wave seismograms of N-S component observed at 4 stations. (b) Same
as in Fig. 9b. (c) Same as in Fig. 9¢c.
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Fig. 11. (a) S-wave seismograms of E-W component observed at 4 stations. (b) Same
as in Fig. 9b. (c) Same as in Fig. 9c.
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