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5. Buckling Strength of Stay of Construction Tower Cranc

by Katsutoshi OHDO* and Etsuji Y OSHIHISA**

Abstract: The Hanshin Awaji earthquake caused much damage to construction tower cranes, and
many stays that connected the tower cranes to buildings under construction were broken. As a result,
some cranes collapsed or fell on the ground. In spite of this situation, the buckling strength of the
stays has not yet been made clear, and even experiments on the buckling strength of the stays has
hardly been performed. To prevent the collapse accidents of tower cranes due to the earthquake, the
design method of the stay needs to be established.

Therefore, in this study, compression tests to the actual sized stays, which were composed of
steel H-beams and jacks, were performed to obtain the fundamental data for establishing the design
method of the stay. In the experiments, the lengths of the steel H-beams were changed, and maximum
compression loads were measured. The results of the compression tests were compared with the
Euler’s buckling loads and the relationship between the lengths and the buckling strength of the
stays were examined.

The results of this study were summarized as follows.

(1) When slenderness ratios of the steel H-beams were approximately less than 100, the jacks of the
stays were broken. Therefore, it is assumed that the buckling strength of the stays is equal to
the compression strength of the jacks under 100 at slenderness ratios of the steel H-beams.

(2) When slenderness ratios of the steel H-beams were approximately more than 100, the steel H-
beams of the stays were buckled. Therefore, it is assumed that the buckling strength of the stays
is equal to the Euler’s buckling loads of the steel H-beams over 100 at slenderness ratios of the
steel H-beams.
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Fig. 2 Buckling mode of specimen No.1. Fig. 3 Buckling mode of specimen No.2.
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