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VIBRATIONAL CHARACTERISTICS OF THE GROUND BY THE
OBSERVATION OF NATURAL EARTHQUAKE AND BY THE
USE OF OSCILLATOR

By Soji YOSHIKAWA, Michiyasu SHIMA, Kojiro IRIKURA

Synopsis

Vibration characteristics of the ground was investigated from the observation of natural
earthquakes and the results of vibrational tests of an oscillator by measuring the oscillational mode
of seismographs situated on the ground surface and in a drift.

Fourier components were obtained in the case of seismograms of natural earthquakes and the
amplitude-frequency relation for a constant vibrational force in the case of vibrational tests,

The ground structure is rather complicated, however, the amplitude and phase distributions at
each measuring point (on the ground surface and in drift) coincide well with that of theoretical

calculation in regards to the ground structure and spectrum of the place.
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Fig. 1 Plane and side view of drift and the locality of seismo-graphs.
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Fig. 3 Outline of geological structure of the neighbouring part of observing stations.
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Fig. 4 Examples of the portions (S-wave part) of seismograms of natural earthquakes used
in Fourier analysis.

BONIRARI PAZABZERINT, 294 7L FTRIESHAS X UTNT, 27 Lol
DAREFEIHIEFELALLEDSHWODT, BOZEBISTVHONBORICAZ D, 3~4914 7 FHETE,
U M, Litir, 2hzPhe—s»na00250, MIZL 0L5E UR2EREIC REICENEREL
WoTWN5, 844 7 hEOikR, Fic, METHBL TN, HFTHE, M~MiBEI/NELI
2T 5be 54 7FHETIR, HIETOH T TH AR VBRI 5T 5,

iz~ 7 pviz, Fig. 5~Figd © FOH D7 57 TRAITRLUTH BHIC, 494 70vDE— 7 TR
U M, L LKV OTHIETIVD, 854 70TR, UEIMTREMETH 3, XSCHTO
L ez LIS VISR OS2 LTl B,

BWHNDS—3, S—4, S—50HAIR, FTNENEILEDRIE ZERICIE > T 5M, ZOEIick
BWM AT P VDER, FBEHONE, S—4, S—5, S—3DIHITERIIRL - T3,

5. IiREEIC & B EIR ORI

REYC & 2 gk, BTO, BN T EEMAION LT, SR UEMICIHE L, 5 5aUiciR
i, Fig 10 [TR&1L 5,

IR X 2O E A 512012, €0 Locus i Thic, S—3HAICiE, KE255, B|ELK
O IEAVBEBLTHB0OT, ZoOHACES ZKEHANEBERTAND Locus p5 Fig. 11, Fig. 13,
Fig. 14 {ToREN 3,

Fig. 11 135N (M F40m) TR L b 0%, BERUKBENORARTERLD  CRAIMIRK
) THDo ZHEADEMIFONCEATRTENC iR S B L, 2 Jin CREHN) BIEEIT/NS
1, Fig.13, Fig. 14 BHEMRATNTZT 220 TH 205 DRI URREENDGS S5, Fig.12 &
oM S—2, S—4, S—5ICEF LT ODREEFAOTHAED,LRAIC Locus 2RDIEDT,
WHMIRDOKFEENOD Locus THO, 2IHER LHEIAASNE, (S—2, S—4, S—50H&ICE

__5._



124 BOABHS HISERERE 9 B (1. 41. 3)

E-1. U E-1. M E-1. L, E-1. Ly
i0] s} i0r

5 © 5% 5 0 5% 5 ] 5% 5 10 5%

L

. N B ‘ . ) o
5 6 5% 3 16 5% 5 i 5% 5 6 5%

Fig. 5 Upper is amplitude spectra of displacement of No. 1 earthquake and lower
is phase spectra.
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Fig. 6 Upper is amplitude spectra of displacement of No. 2 earthquake and lower
is phase spectra.
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Fig. 7 Upper is amplitude spectra of displacement of No. 3 earthquake and
lower is phase spectra,
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Fig. 9 Upper is amplitude spectra of displacement of No. 5 earthquake and lewer
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“ig. 10 Example of seismograms of vibration tests by the oscillator.
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Fig. 11 Loci of oscillation at S-3 (a depth of 40 meters) generated by the osillator
situated in drift. The oscillations were applied to normal to the direction of
stratification.
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Fig. 17 The amplitude-frequency relation of vibration tests of oscillator at S-2 and S-4.
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Fig. 18 The amplitude-frequency relation of vibration tests of oscillator at S-5 and a.
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