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Development of a Mechanism for Preventing the Derailing of Cranes
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All of the traveling cranes at the Port of Kobe were damaged by the strong ground motion that occurred during the Southern
Hyogo Prefecture Earthquake in 1995. Seismic isolation systems for traveling cranes were developed to provide increased
resistance to strong ground motions in the event of an earthquake. In general, the isolation systems used to help protect traveling
cranes from strong ground motions are extremely large. Quays that have not been reinforced are at risk of being damaged by
strong ground motions, and it is necessary to prevent traveling cranes from derailing during medium-strength ground motions
because this could lead to the cranes collapsing. A mechanism for preventing the derailing of material handling equipment has
been developed for medium-strength ground motions. This paper describes the configuration of this mechanism and presents the
results of analyses and vibration tests conducted on it.
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Fig. 1 Continuous ship unloader
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Fig.3 Basic configuration of the wheels for a normal crane and the mechanism for preventing the derailing of cranes
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Fig. 5 Hydraulic damper that generates a damping force only in the
extending direction
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Fig. 7 Configuration for the quasi-static loading tests
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Table 1 Test conditions for the quasi-static load tests
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Fig. 8 Load-displacement curves obtained by load tests conducted at
0.1, 0.5, 1.0, and 3.0 cm/s

BB Tha Y AASIERICEEE L, G HEROM E 2K
BT HWENRSEST D2 L 2R L.

3.2 BEFEETIVICK B4FMARETE

T R TR L 7o — 2SR D 2 41 2 ARGEE S 5
CEERHEME LT, BSOS TAE TV ZAEK
L, WEABROBHEBN 2 1To72. BIRICHFT Y IO
ABFETIVERT. @HEE Y EFDLYDE—X Y DD
DEVDS, B TEE T 2 BIEE E BT 50
YENT 2L, WEY L OBEHRICL > TRZYUTO
(HRE (2)RTERIZENTES.

// P a—
HR, UR,
() my Y VB R, ML=V
my D AEILohay s R ABIL— VR
my LTy 7 b B R 0, = aAANATY) v THA A
my MRS Y VB ED 12 Oy Y, Ny, WES
ms : A MvSEb)EE INORU 5
o BRI ly L= VHbEOEFKE Y25
F, 1 aA VAT ¥ I D
F, Dl S 2 78 E T [, COAAINWAT) TR D
F 10y 7 RS JHEEE 25 O
By Jy Bl R Lysg WYy, ANay i, MRS

INDHHE YV h S D

TH H | # R &
IR 1R mm 100
ndsE cm/s 0.1, 0.5, 1.0, 3.0

%9 Ty OMSEYET IV
Fig. 9 Numerical model of a rocker equipped with a mechanism for
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Fig. 10 Comparison of load-displacement curves obtained by numerical
calculation and by load tests
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Fig. 12 Seismic acceleration observed on Port Island in the N-S direction
during the Southern Hyogo Prefecture Earthquake in 1995
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Table 3 Results of seismic response analysis
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