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Synopsis

Technical Standards for Port and Harbour Facilities in Japan were just revised in 2007, which include
new regulations upon cargo handling equipment such as container cranes. As is the case with a high seismic
resistant quaywall (port structure), both a container crane and a quaywall shall be the structures that will
sustain only slight damage during Level 2 (L2) earthquake motion and their functions can be quickly
restored after the earthquake. In addition, the evaluation method for the L2 earthquake motions was also
changed completely. Therefore a standard procedure for the performance-based seismic design, considering
both seismic performances of a container crane and a quaywall against the L2 earthquake motions, is
required in the actual design works.

From the above point of view, in this study we examine the following issues as a second step;

1) seismic design procedures and 3D-FEM modeling methods for seismically isolated container cranes

equipped with existing structure types of isolator, and

2) performance-criteria to ensure performance-recruitments of both a quaywal and a container crane,

based on seismic response analyses with using three-dimensional finite element method.
Key Words : high seismic resistant quaywall, container crane, performance-based seismic design,

three-dimensional finite element method, Level 2 earthquake motion
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AR AT EI S 1B 1EE
FEENYE il [m] 0.000 0.000
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XRECDH A [EE5 A | BE{E] [m] or [rad.] -0.203 -0.221
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EITARA [m] -0.795 -0.749
SRE A [m] -0.051 -0.072
L2 FERIL3 a2 FEEIL3
| TR A SRE AR &AIE [kN] -641 -26 83 -130
[s] 75.88 79.46 75.87 77.36
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BITAM RXIE [kN] 908 694 953 714
[s] 75.87 75.86 75.86 75.85
&/ME [kN] -660 -443 -659 -435
[s] 74.66 74.64 77.18 77.19
EITAR RXIE [kN] 359 234 283 238
[s] 73.69 73.03 73.63 7558
&x/ME [kN] -265 -236 -245 -248
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R [s] 77.22 77.22 77.19 77.19
BH (T IEHE IS HE [kN/m?] -231,254 -188,469 -237,270 -193,177
(EEEREE) IS HEL 0.732 0.596 0.751 0.611
H R [s] 77.22 77.22 77.19 77.19
BIRT IS HE [kN/m?] 23,981 23,981 24,815 24,815
T I hEL 0.114 0.114 0.118 0.118
Element:7 26 EEZ [s] 74.53 74.53 75.79 75.79
ARG IS HE [kN/m?] 338,829 300,201 339,705 301,704
IS HEL 0.933 0.827 0.936 0.831
Eideding [s] 75.85 75.85 75.84 75.84
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