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4. Vibration Test on Model of Construction Tower Crane

by Katsutoshi OHDO** and Takanobu SUZUKI***

Abstract: The Hanshin Awaji earthquake caused much damage to construction tower cranes, and
some cranes collapsed or fell to the ground. Fortunately, the earthquake occurred in the early morn-
ing, so fatal accidents by the collapsed cranes had not been happened. However, if the earthquake
had occurred in the daytime, it was assumed that not only the construction workers but also many
pedestrians or car drivers around the sites would had been killed or injured.

The earthquake resistant design for overhead traveling cranes have been proposed, but the earth-
quake resistance of the construction tower cranes were not so much considered. Therefore, the
horizontal and vertical motion of the construction tower cranes was investigated experimentally and
analytically to obtain the fundamental data for a new earthquake resistant designs. Vibration tests
to a tower crane model were performed by a shaking table and free vibration analyses were per-
formed by using a rigid-body pendulum model, which was proposed to calculate the complex motion
of the tower cranes simply. Both results were compared and the earthquake resisting of the tower
cranes was examined.

The results of the experiments and analyses were summarized as follows.

(1) Natural frequencies of the tower crane were similar in both results of the experiments and
analyses. Therefore, it was found that natural frequencies of it were calculated simply by using
the proposed rigid-body pendulum model.

(2) The rotational angles of the vibration modes of the tower crane in the experiments were bigger
than those in the analyses due to the vibration of the jib. Therefore, the vibration of the jib
needs to be considered in the analyses.

(3) It was assumed that the tower crane which was the object of this study had a similar natural
frequency to the dominant frequency in the Hanshin Awaji earthquake by the experiments and
analyses.
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Photo 1  Collapsed tower crane.
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Fig. 1  Relation between standing method of the col-
lapsed cranes and the extent of the damage.
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Fig. 2 Outline of experiments.
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Fig. 3 Model of rigid-body pendulum.
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Fig. 4 Motion of rigid-body pendulum.
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Table 1  Comparison of natural frequency between the
experiments and the analyses.
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Fig. 5 Comparison of mode of vibration between the experiments and the analyses.

(In case of 15 mode of vertical

motion)

KRBT TORBE— FROLLR (SREENED, 1 RIE)

6=-14

REIER

6=-0.91

GRS

-

SNEmPLED
2 RiI®

Fig. 6 Comparison of mode of vibration between the experiments and the analyses.
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Fig. 7 Comparison of mode of vibration between the experiments and the analyses.

(In case of horizontal motion)
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