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LONG PERIOD VIBRATIONAL CHARACTERISTICS
OF SOIL DEPOSITS IN THE KYOTO BASIN
DURING THE WESTERN NAGANO
PREFECTURE EARTHQUAKE

By Junpei AxaMATSU

Synopsis

Long period (1-10 sec) vibrational characteristics of soil deposits in the Kyoto basin during
the Western Nagano Prefecture Earthquake were studied in comparison with those at rock site.
The event was characterized by strong excitation of surface modes. Various wave modes were
distinguishable at rock site with band pass filters, but mode interference occurred in the deposits,
resulting large amplification and long duration, remarkably in the frequency band in which
amplification of microseisms is large. Amplification factors of surface waves were similar to
those of microseisms. Microseismic observation is useful for estimation of ground character-
isties.
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Fig. 1 Rough geological map of the southern parts of the Kyoto basin and locations of
observational points (SUM, GOK). Amplification factors by soil deposits in-
ferred from microseisms are shown schematically, 1: OGR/SUM, 2: GOK/SUM,
3: JOH/SUM, respectively.
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Fig. 2 Three components seismograms (V, R, T) of the Western Nagano Prefecture
Earthquake, showing particle velocity with instrumental correction for {re-
quency band, 0.1-10 Hz, in the unit of m kine.

Table 1 Source data of the Western Nagano Prefecture Earthquake for the Sumiyama
Seismic Station

Date ] Origin time [ Epicenter IDepth M ‘ Distance \ Azimuth

IX 14 /84 ’ 08" 4gm49.4s | 137°33.6 35°493 | 2Km | 68 | 1856Km | 566°
‘
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Fig. 3 Band-passiltered seismograms. Maximum amplitude [or each trace is shown above trace number. Center
frequencis of pass bands are as follows; 1: criginal wide band (0.1-10}, 2:0.13, 3:0.18, 4:0.25, 5:0.35, 6:05,
T071,8:1.0,9:1.4, 10:20, 1128, 12:40, 13:5.7, respectively.
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BHEOEH &% VT, Rayleigh 313 8.0/2.64, 4.0/2.56, 2.0/2.48, Love i3 8.0/2.89, 4.0/2.74,
2.0/2.72 (B (B)/BikE (Km/sec)) &750, fundamental normal mode L2 BN 39, V, R &5
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Fig. 4 Amplitude ratios of envelopes for typical wave groups. + {(dot): Sn, O : Sg,
A\ fundamental Rayleigh or Love wave, [} : higher mode between S and
fundamental mode, respectively.
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Fig. 5 Velocity response spectra of transversal components with h=0.01, 0.05 and 0.1.
The wave groups making the spectral peaks are distinguished; L: fundamental
Love mode, H: higher Love mode, S: S waves, respectively.
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Fig. 6 Comparison of velocity responses of principal waves at the two sites (h=0.05).

Upper: rock site (SUM), lower: ground site (GOK). Maximum amplitude is
shown at the upper left side for each trace in m kine unit.
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Fig. 7 Comparison of velocity responses of coda waves at the two sites (h=0.02).
The first trace in each site is the original seismogram of particle velocity.
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