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Earthquake Resistibility of Floor-Climbing Cranes

by Masayuki YosHimI* and Seiji TAKANASHI**

Abstract: This paper deals with seismic response characteristics of floor-climbing cranesd FCCO
The FCC, or jib-climbing crane, is one piece of construction machinery used for the construction of
high-rise buildings. It is usually fixed on the upper floor of the building being constructed. In
Japan, a crane is required to resist a horizontal static force that is 0.2 times as great as its own
weight 0.2G loadI while lording its safe working load. This construction code is applied to the
FCC as well as to other cranes. Considering that the FCC is fixed on the upper part of a building
and is exposed to stronger seismic force amplified by the building, the required property seems to

be insufficient. Some FCCs suffered severe damage in the 1995 Kobe earthquake in Japan and the
2002 Taiwan earthquake. These incidents imply that the seismic resistance properties of FCCs are
insufficient and that the construction code needs to be revised. It is necessary to evaluate the

seismic response characteristics of FCCs.

In this study, shaking table tests of FCCs on a building and numerical simulations were carried out
for evaluation of the seismic forces that act on FCCs. A simple scheme for reducing the acting

force is proposed and discussed.

The shaking table tests and numerical tests showed that the current construction code for the
crane is insufficient for the FCC and that the design horizontal static force should be, at least,
increased to 0.3-1.0G in order to assure the quality of the FCC' s quakeproofing being equivalent

to that of other cranes.

Keywords; Tower crane, Resonance, Seismic response, Shaking table experiment
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Fig. 1 General view of an FCC
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Fig. 2 Hypocenter and Seismic intensity of the
Taiwan331 earthquake, 2002
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Table 5  Parameters of electromagnetic brake
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Table 8  Natural periods of the FCC model
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Fig. 9  Modal natural periods changes at construction
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