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Fig. la. Power spectra of ground vibrations due to traffic.
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Fig. 1b. Power spectra of ground vibrations due to traffic.
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Fig. 12. Frequency characteristics of dynamical magnification (gain) (left side)
and phase delay (right side) of gravimeter derived from step displacement
test.
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da=-—df (8)
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Fig. 15. Frequency characteristics of dynamical magnification in regard to
displacement computed from gravimeter model.
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Table 1. Parameters of the gravimeter model.

on 0.295 radian per second

wo 56.5 radian per second
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Fig. 16. Frequency characteristics of dynamical sensibility in regard to accelera-
tion computed from gravimeter model.
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© Fig. 17. Frequency characteristics of relative sensibility in regard to accelera-
tion computed from gravimeter model.
A: ©;=0.4 radian per second
B: ®;=0.295 radian per second
C: ;=0.2 radian per second
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Fig. 18. Frequency characteristics of phase delay in regard to acceleration com-
puted from gravimeter model.

A: ;=04 radian per second
B: ©;=0.295 radian per second
C: ®;=0.2 radian per second
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Fig. 19. Computer simulation of non-linear Fig. 20. Computer simulation of non-linear
vibrations. vibrations.
F(X): forced vibrations in x-direction F(X): forced vibrations in z-direction
(input) (input)
H(X): induced vibrations in ¢-direction H(X): induced vibrations in ¢-direction
(output) (output)
2=0.1 (amplitude of forced vibrations), 2=0.1 (amplitude of forced vibrations),
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Fig. 21. Equivalent circuit of gravimeter, Fig. 22. Equivalent circuit of gravimeter,
which represents the characteristics of which represents the characteristics of
dynamical magnification in regard to shift of the vibration center.
horizontal (long level direction) displace- L: inductance unit in henry (H)
ment. R: resistance unit in ohm (Q)
L: inductance unit in henry (H) C: capacitance unit in farad (F)
R: resistance unit in ohm (Q) M: mutual inductance unit in henry (H)
C: capacitance unit in farad (F) M3?/LyLy=Mg2|L;Ly=M*/L;L;=0.25
M: mutual inductance unit in henry (H) Li/Ry = Ls/Ry = LsJ/R; = 0.02, L,/R,=
1/L,C1=38564, 1/L,C>=10671, L /R;= Ls/Rys=Le/Rs=10, 1/L,C;=1600, 1/L.Cy=
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3. Vibration Characteristics of LaCoste & Romberg Gravimeter.

By Hideo HANADA,
Earthquake Research Institute.

In case of outdoor measurements of gravity, the effect of vibration should be borne in
mind. According to the actual road side seismometer measurements of ground vibration by
traffic, its frequency distinguishes in a range from 5cps to 10cps with an amplitude
amounting to several tens of microns. In order to estimate gravimetric errors due to such
a vibration, we have made laboratory experiments with a LaCoste & Romberg gravimeter
(G865) on a vibrating platform in a frequency range from 0.2cps to 100 cps with an ampli-
tude of several tens of microns. The results of these experiments show that the gravimeter
beam resonates at 9cps and 20 cps, and that the vibration center of the gravimeter beam
shifts at any frequency (zero-point shift), and that the magnitude and the direction of zero-
point shift varies with frequency. The effect of zero-point shift causes serious errors on
gravity measurements, and, in an actual field survey, this error sometimes may amount to
several tens of micro-gals. In this paper, a simulation model of a gravimeter is designed
to explain the frequency characteristics including zero-point shift. Equivalent circuits of
a gravimeter are also designed to eliminate vibration effects on gravimeter readings.




