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SYNOPSIS

A hybrid study has been made of nonlinear seismic soil-structure interaction by
numerical analysis of the governing differential equations by on-line computer.
During this analysis the nonlinearity of the stiffness of the system was measured
experimentally by means of Pseudo-Dynamic Tests, and fed back to the computer at
each successive step. The other dynamic characteristics of the system were treated
analytically.

We have used three large scale foundation-structure models different in size and
depth of embedment which were constructed in the plot of experiment field. Also
different seismic input excitations were used with a variety of different maximum
amplitudes but same frequency pattern.

Static and dynamic mechanical characteristics of the soil-structure model were
determined by Static and forced vibration Dynamic Tests. Frequency dependent
dynamic characteristics measured through these tests were taken into account in for-
mulating dynamic equations of motion. We developed a new time domain numerical
integration scheme that is based on the Hilbert Transformation of frequency depend-
ent dynamic characteristics of the soil-structure system. Finally, we identified hyste-
retic restoring force and parameters using Kalman filter technique.
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Table 1, Kalman filter algorithm

@® Store the filter state
X(k|R), P(k|%)
® Compute the predicted state
X(k+11E) =0 (k+1|E) X(R|E)
® Compute the predicted error covariance matrix
PR+1IR)=0E+1|E)PR|B)OTk+1|R) +T R)QGR+1 T (k)
@ Compute the Kalman gain matrix
KGR+1)=PR+1R)MT(+1) [ME+1DPEFLBDMT ;4 +RE+D ]
® Process the observation y,,,
X(k+1|24+1) = X(k+1{E) + K(E+1) (i —M(E+1) X(R+1]R)]
Compute the new error covariance matrix
P+1{24+1) =[1-KGk+1)ME+1DIPk+1|k)
@ Set k=k+1, and return to step @.
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