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Abstract: As for the tower crane, earthquake resistance has been taken into consideration and

design has been done in the same way as for other structures. = However, the dynamic behavior

has been hardly examined so far. Therefore, in this study, a free vibration test was carried out to
examine the dynamic characteristics such as natural frequencies, damping factors and the mode
shapes of the tower crane. The experiment was conducted on a tower crane used in the construction
site. The experiment was done two cases. The first was for the tower crane without stays standing
by itself with a tower mast of 24m length. And the second was for the tower crane with a tower
mast of 75m length, with stays installed in 2 steps in the height direction. For the latter case, the
test was repeated for different plays of stays. A jack was set in a stay, as the mechanism to adjust
length. If the initial stress was added to the jack, there was no play in the stay. If not so play was
left in the stay.

The way of shaking the tower crane was shown in the following.

1) A revolving frame is turned first, and is stopped suddenly. Bending moment and torsionnal stress
occur in the mast by this method. And, the shearing force and bending moment occur in the
side direction of jib.

2) Another way is to drop the weight. Big shearing force and bending moment occur in the mast
by this method.

The followings are the experiment results.

1) The results of the free vibration test on the without stays type tower crane showed that the
natural frequency in the lateral direction of the jib was 0.27 Hz, and the torsionnal frequency of
the mast was 1.4 Hz. The natural frequency in the horizontal direction of the tower crane was
0.44 Hz in the 1st mode, and 1.1 Hz in the 2nd mode.

2) In case of the with stays type tower crane, frequency in the horizontal direction of the tower
crane was 0.48 Hz in the lst mode, and 1.17 Hz in the 2nd mode.

3) The 1st mode damping factors were 1.2% in both cases with and without stays, and the damping
factor was calculated by the logarithmic decrement method.

4) However, it was found to be 3.4% when there was play in stays in case of the with stays type
tower crane. When a balance of the arrangement of the stays was bad, the tower crane vibrated
in the direction where the power wasn’t added to.
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Fig. 1 The mast establishment condition.
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