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Absiract

Acceleration data of the El Centro earthquake is used as test input. As
the given numerical data are the series for unequal time intervals, we have
turned the serieg into the time series for an equal time interval of 107 *second,
using the interpolation by the third-order polynomial, and then the time series
is converted into displacement by integration.

If we integrate it simply, we will get the result with large drift, because
of the existence of low-frequency noises, So it is necessary to cut off the low-
frequency components by subtracting the running mean, For this purpose we
use the incomplete integral, in other words, the first-order lag system.

Ag the power spectra of acceleration of the El Centro earthquake show a
peak at 2 ¢/s, we have expected that the incomplete integral with time constant
of 1 - 2 seconds would eliminate the drift, but in vain, Finally we set the time
constants at 0.1024 sec., 0,.2048 sec., and 0.4086 sec., respectively, which
were rather toco short to preserve the original wave form.

Incomplete integral is carried on by digital computer and by analog com-
puter. Analog computer is used because of the practical reason that the
acceleration control system will be composed of analog units, but digital com-
puter is preferable at experimental stages because of its reproducibleness and
its accuracy. Displacement data obtained by incomplete integral are recorded
in data recorder, and are used as the input of the experiment,

Output acceleration picked up on the vibrating table of our experiment
shows many sharp peaks in its graph, and contains more of high-frequency

components compared with the original one. It resembleg not sc good to the
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original acceleration of El Centro earthquake which shows rather low-
frequency vibrations. Qur vibration system does not so good follow the input,
namely, while the input consists of merely low-frequency components, the

output has independent cscillations in high-frequency region picking up high-

frequency noise.

Though the output acceleration does not resemble the acceleration of El

Centro earthquake, they may resembile each other well after the operation of

some filter which has a practical meaning for users of vibration system.

In view of the above consideration we operate the second-orderlag system

having its resconance peak at 1 - 5 c/s as a filter which gives similar effect to

the experiment when we set up.some structure on the vibrating table,

The results are very good, Regults obtained by the operaticn on the

output acceleration of the vibrating table nearly coincide with those obtained

by the operation on the original acceleration of El Centro earthquake.
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