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Estimation Method of Exciting Shock Force from a Response in a
Linear Damped Vibration System

Katsutoshi TANIMOTO*
Shigeo TAKAHASHI**
Yasutoshi YOSHIMOTQ##%

Synopsis

Wave forces on a structure, e.g. breakwaters, are frequently investigated by hydraulic
model tests, When very impulsive wave forces act on the structure, the response of the
measuring system to the exciting shock brings forth a complicated problem.

In this note, the response time profiles of single and two degree-of-freedom systems
to various shock pulses are presented by the calculations, and the estimation method of the
exciting shock from the response time history is investigated. Such a method is called as
the Response-Input Conversion in the present note,

The Response-Input Conversion can be made by the following procedures:

(1} To resolve the response time history into the Fourier series having a fundamental
period long enough to almost disregard the residual response amplitude.

(2) To divide the amplitude of each Fourier component by the amplification factor
and shift the phase by the phase angle. The amplification factor and the phase angle
are given by the steady state solution of the vibration equation to a harmonic
excitation.

(3) To composite the modified Fourier components.

The aplication of the Response-Input Conversion to the response time histories for
various shock pulses establishes that the finally composited time history almost coincides
with the original shock pulse.

On the other hand, two analogue devices are investigated as a simple and easy method
to a single-of-freedom system. The one is to make the best of the low-pass filter. When the
cut-off frequency of the low-pass filter is selected appropriately, the peak value of shock
pulse can be estimated within the error of 10% for the range that the duration time of
shock pulse is longer than about two times of the natural period of the vibration system.

The other is the Response-Input Analogue Converter which has been recently develop-
ed to calculate the exciting shock force from the response, The tests establish that the
Analogue Converter is successfully applicable, when the duration time of shock pulse is
Ionger than the natural period.

#*

Chief of Breakwaters Laboratory, Hydraulic Engineering Division
el

Senior Research Engineer, Hydraulic Engineering Division

*#%  Member of Breakwaters Laboratory, Hydraulic Engineering Division
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