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2. Analysis of Fracture Accidents of Crane Wire Ropes
and the Problem Included
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Abstract: Wire ropes are widely used for cranes, for example, on the lifting and derricking work,
under the condition of heavy duty in many cases. And recently in Japan, considerable number of
serious crane accidents happened, caused by the fracture of wire ropes.

In this report, three crane accident cases which resulted in one or more casualties (death) were
reviewed first, then the characteristics of rope failure were defined, and the problem of the present
situation relating to the safety aspects were clarified from the accident analysis and other references.

As to the first case, the derricking wire rope of a 60 ton crane suddenly broke when steel material
were being hoisted in a building construction site. The result of the precise studies including spot
investigation, analysis of the state of wire rope failure, the strength of the rope and the fractographic
analysis of the feature of the fractured surfaces of wires showed that the direct cause of this accident
was the remarkable decrease of rope strength due to internal wear and the following fatigue failure
of wires. However, the essential causes seemed to be that the damage had proceeded preferentially
at internal portion, and therefore, it was very difficult to detect it.

As to the second case, similarly the derricking wire rope of a 50 ton crawler crane suddenly
fractured when four H-section steels were hoisted in the pier construction site. From the similar
precise analysis as mentioned above, it was supposed that the main cause of this accident was also
the remarkable decrease of rope strength to about one-tenth of that in the original normal state, and
that although such heavy state of damage was due to the improper maintenance or management,
the role of the internal failure was essentially important as it was in the first case.

As to the third case, the main hoisting wire rope of 150 ton crawler crane broke when a 44 ton
concrete block was being hoisted at a sea wall construction site. It was concluded that the cause was
the drastic decrease of rope strength due to the severe abrasion on the surface and the remarkable
corrosion especially in the internal portion of the rope, maybe with such damage caused by improper
maintenance inspection.

From the analysis of this kind of accidents including ones in other references, it was supposed
that the IWRC (internal wire rope core) wire rope commonly had a characteristic of preferential
internal failure when it iwas used as a travelling wire rope. As the crane users and even inspectors
practically can not detectthe damage of this type correctly by means of the external observation
which is common in Japan, the presentsituation would be serious from the safety point of view if
the above mensioned supposition were true.

This supposition will be confirmed in the next Chapter.
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Fig. 1 The general situation of fracture accident of
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Fig. 3  The path of derricking wire rope and fracture
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Fig. 5 Typical example of wire breaking of cross-
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Fig. 6 A microfractograph of the fractured surface of
cross-section type wire breaking
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Fig. 7 Loading condition and dimensions of the acci-
dent crane
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Fig. 9  Distribution of wire breakings in cross section and in longitudinal direction of the fractured wire rope
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Fig. 10 The generaf situasion of fracture accident of
rifting wire rope

EBEIT7AvO—-THREBBERORERR

Fig. 11 The whole-suface corrossion of the fractured
wire rope

BHIOAVYO—-70LABEKR

(A) ®WELAEDAYO-—7

WL 72o0—71, FHIBLUI ERFU < HEEN
IWRC6 X Fi(29) T, AFFMEIL 28 mm, AFREEMHIE
1% 588 kN(60.0tf) TH D, D/d = 22, 4 FHNFIIZT,
BEH® 1F 4~87 ARERAIN TV,

EXTLMAFFHAARE NIIS-SRR-NO.18(1999)

Fig. 12 An example of pit on formed on the corroded
suurface of wire
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Fig. 13 Heavy abrasion of outernal wire observed near
the fractured portion
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