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Seismic Isolation Equipment of Cargo-Handling Machinery for Port Subjected to Level 2 Earthquake Motion

ORI HRs AR R S TR SR R A

o Bt T BB AR T TS R

7Ok 1B IHI EREERGR S SER - WY AT A HERIGER - WY AT AHER AR
W OB IHERERHGUSH SR - WS AT A HEAREER - W AT A SR

A W FE R OMKREHMHI Ty V) a—varX HlEELYy— YoT7IrYoy Lt

HEPEBE ORI 2 LV 2 RE RO PIIEIDOZRK NS, WSS 5 REFREOHIERIE T EDTE
7z INFETIE, REMZEZEL CEAMEELZ RESZ T, L)L 2 MREIIHIS Y 2 K ERET O R#EL 215
7z, PR 23 4F (2011 4R ) BALH G HIEE T, HUEBBLIC R L TR I Er D h o7z, ZOER
IZOWTHRGE L7246 R, BB OB Er o772 L E L TB Y, SlEN ORI, WiEi, &Hiki
B EORMENHRE LT, MEEMORENLILETHL I EHFWLNIZR T2

Cargo-handling machinery in important Japanese ports are required to be capable of being restored quickly after level 2
earthquakes. Seismic isolation equipment for Cargo-handling machinery for level 2 earthquakes has been developed and its
conceptual design has been completed through the redesign of the configuration of isolation equipment. The number of Cargo-
handling machinery damaged by seismic motion during the 2011 off the Pacific coast of Tohoku Earthquake was not so large
because the predominant periods of the seismic motion were short enough not to damage the Cargo-handling machinery. However,
the periods of the forecast Tokai, Tonankai and Nankai earthquakes may be long enough to destroy Cargo-handling machinery.
Seismic isolation equipment should be placed at Cargo-handling machinery to earthquake-proof them against level 2 earthquakes.
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Fig.1 Container crane at the Takasago container terminal in the
Sendai-Shiogama Port
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Fig.2 Configuration of seismic isolation equipment
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Fig.3 3-D analysis model
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Fig. 4 Displacements of the wheels of a crane without seismic isolation

equipment fitted in ( a ) the vertical direction and ( b ) perpendicular

to the rails
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Fig.5 (a) Vertical motions and ( b ) motions perpendicular to the rails
of the wheels of a crane fitted with seismic isolation equipment
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Fig. 6 Motions perpendicular to the rails of the front-left side wheel
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Fig. 7 Damage to the quay at the Takasago container terminal in the
Sendai-Shiogama Port
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Fig. 9 Vertical motions of the wheels of a container crane subjected to
the seismic motion of the 2011 off the Pacific coast of Tohoku
Earthquake ( Measured near the port of Sendai )
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