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Accident analysis

——Fall down of a truck crane caused by fracture of
bolts which fasten the revolving circle—

by Yutaka Maepa*™

A truck crane with a telescopic boom fell down caused by fracture of bolts which fastened the
revolving circle. In this report the state of this accident is described and the strength of the bolts
is estimated.

The maximum rated load of the crane was 27.415 tons in weight. When the boom was 30.7 meters
in length, hoisting load was sixty-four kilograms in weight which was fairly lighter than the net
rated load, and when the boom angle was about twenty-seven degrees, the accident occured.

Although the revolving circle had to be fastened by twenty-four bolts, ten of them were found to
have been loosed or missed.

Maximum tensile stress of the remaining bolts (o;s) is calculated using the equations derived from
the conditions that tensile force is distributed to bolts and compressive force is to revolving circle,

and that some bolts are completely loosed. Then,

Ci=nn(cos a—ry/r cos B) /K, (10)
0y=Ci(P+ Py /(2 mrt) 4
O ym =04+ 04(d[ds)? (15)

where C; is a dimensionless coefficient which shows the magnitude of the maximum tensile stress of
bolts compared by the mean compressive stress of the revolving circle.

The conclusion is that if fourteen bolts are loosed, the maximum tensile stress of the remaining
bolts will be greater than the tesile strength of the material.

* BRPF%EE Mechanical Engineering Research Division
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Accident analysis

——Fall down of a truck crane caused by fracture of bolts which fasten the
revolving circle—

by Y. Maeda L

Technical Note of the Research Institute of Industrial Safety,
RIIS-TN-79-2, 1~12(1980)

An investigation was carried out into a fall down of a truck crane caused by
fracture of bolts which fastened the revolving circle.. The lifting load was fairly
lighter than the net rated load, and about a half of bolts left traces that they
had been loosed. It was calculated that if fourteen of twenty-four bolts were
loosed or missed, the maximum tensile stress of the remaining bolts would be
greater than the tensile stress of the material.

(10 figures, 8tables, 5 photos, 5references)





