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Synopsis

Realizing the terrible damage of port facilities by Hyogoken-Nanbu earthquake, The
fundamental study have been made to investigate new seismic response contrel system which
can economically maintain the function of the important port against big earthquakes occur near
big cities. Through this study, the new seismic response control system was proposed. This
system is as follows, the seismic response controlled panels are attached to deck and partly
soaked in the sea water, damping force is caused by the effect between the panels and sea
water, the damping force decreases inertia force and perform high seismic resistance
economically. Before practical use, an experimental study using under water shaking table and
a seismic response analysis have been made to verify effects of the new system and to
investigate its mechanism. The facts obtained from these studies are as follows in which the
model composed only pilled-pier without retaining wall and rubble mound was used.

@ The seismic response controlled panels attached to deck contribute to reduce deformation of
deck and strain of pile head by more than where as 50% , and to increase natural period.

@ As for the phase of the acceleration between the panels and the deck, stiffened panel makes
the phase same, and soft panel makes the phase reverse. And stiffened panel makes the
value of the acceleration and dynamic water pressure of the panels big.

@ The effects of this seismic response control is increased in proportion to the length of
soaking part of the panels, stiffness of them and number of panels.

@ Compared with normal pier, the value of damping increase three times and is presumed
around 5%.

® The decreased of the pier's natural frequency is considered to be due to the added mass
effects, which is generated by dynamic water pressure to the panels.

® The seismic response analysis showed relatively good agreement with results of the
experiment.

Key words : Seismic response control, Pill-supported quay, Damping, Added mass, Shaking
table model test, Seismic response analysis
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HIEHEE AH2 (Gal) 2520.0{ 2116.9} 1185.0f 1381.8] 607.8] 495.8
JIEEEE AH4 (Gal) 2520.0| 2132.5| 1185.0) 1394.8] 607.8{ s505.8
HIEEEE  AHS (Gal) 976.7 922.9) 2296.0| 1016.8
HEEE AHO (Gal) 212.7 223.5| 1288.0[  784.2
PO AHL0 (Gal) 481.9 737.0]  680.8] 774.3
BIKFE W1 (gf/cm® 1.07 2.8 1.3 8.8
By7KE W8 (gi/cm®) 2.70 3.1 26.0 15.4
BKE W9 (gf/cmd 6. 27 8.4 16.4 12.5
Bk W10 (gf/cn® 1.07 2.0 1.3 6.6
BI7KE W11 (gi/ca®) 2.66 2.9 24.9 14.9
BIkE W12l /cnd) 6. 64 8.0 15.9 11.9
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H A M CHIBH R ERER<BHTEL &N
R .
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