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ESTIMATION OF DYNAMIC SOIL-FOUNDATION
PROPERTIES THROUGH VIBRATION TESTS

By Takuji KoBor: and Kaoru KUSAKABE

Synopsis

The purpose of this paper is experimentally to estimate the equivalent spring and damping
constants of soil-foundation and the dynamical ground compliance, and to compare the experi-
mental result with the theoretical one. To estimate the dynamic soil-foundation properties,
vibration tests on thrze kinds of foundations excited by an eccentric-mass vibrator have been
conducted.

If the stress of the soil-ground beneath the foundation is small, the experimental result coincides
with the theoretical one, but if its stress is large, the both results are apt to be different from each
other, because of the nonlinearity of the soil medium.
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Fig. 1.  Site for the experiment.
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Photo, 1 Field site.
Photo, 2 X-foundation with rotating mass type oscillator.

2.2 R A&

EIEEREET E TS 3 WK TR iR L, Bl S0 aEinReE (SAl5lor SA152) kD
Bl L, BIEE (SAG-17) THIEYT S LR, BihioinEEREE SAG-17 iTilid £ h i A EIC
IOHERERERLTF 212~ (RTP-110A) KEETE LM, o2 7408~ (LF-6C)
EBLTY =T 3—% (WTR-331) icBhH 5, 22T, BERFEOEHEEEINEL LTERTIOR, £
BETINE L TO3EREZO 008 $£HAT 2 0T, BIFEOBIHE-CRIREE S OB T HiRE
HOBESRSD, BT, ThiMEERECERCTEbNE LD THS.

_3_



‘uonePUNOJ-7 4§ ‘030YJ

WISAS SULNSBIW-UONRIQIA g "030Y]

‘uonEpUNoJ-x ¢ 010YyJ

‘SIOJOWOWSIIG ¢ 030y |

v
N

124




N - BFE IR X A EEHREISTEOFMIcoNT 125

o

()

T I |
o og o oé b oef
1 JL 1

X -Foundation
w=4.661 Y-Foundation
w=1n.62t Z-Foundation
w=24.82%

(-}

Fig. 3. Foundation geometries.
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Table 1. Exciting force on an eccentric mass vibrator.

EM f 15Hz 20 Hz 25 Hz 30Hz 35Hz 40 Hz
30 kg-em 0.27t 0.48¢t 0.76t 1.09t 1.48¢ 1.93¢
60 0.54 0.97 1.51 2.18 2.96 3.87
90 0.82 1.45 2.27 3.26

120 1.09 1.93 3.02
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Fig. 7. Equivalent spring constant and damping constant of X-foundation
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Fig. 8. Equivalent spring constant and damping constant of Y-foundation.
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Fig. 9. Equivalent spring constant and damping constant of Z-foundation.
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