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In deep shaft mines, the hoist rope section just above the conveyance is loaded by 
weight of the skip. The same rope 2000 m higher is loaded by the weight of the skip 
plus the weight of 2000 m of rope. The low load at the bottom of the shaft creates a 
low rope moment in one direction, the much higher load at the top will create a much 
higher moment in the opposite direction. As a consequence, the top section of the 
rope will unlay in the opening sense, while the bottom part of the rope will be twisted 
in the closing sense.

This twisted state of the rope does not present a real problem during the operation 
of the shaft (although the fatigue life of the rope will be reduced). If, however, during 
an upward motion of the skip an emergency break occurs, the hoisting drum will stop 
turning while the skip continues its upward motion. As a consequence, the rope sec-
tion just above the skip might become slack (Fig. 22) and, because of its twisted state, 
form a kink.

When the skip looses momentum and falls back, the rope might fail.
Ropes with variable lay lengths avoid the problems described here by producing the 
same rope moment under the low load above the skip as under the high load 2000 m 
higher. Therefore these ropes will not have to twist to find a state of equilibrium, and 
as a consequence work in a non-twisted condition. This improves the fatigue life while 
at the same time reducing the risk of a kink formation in a slack rope condition.

3. Summary

Steel wire ropes are highly loaded machine elements. A rope failure can have disast-
rous consequences.

Some accidents are predictable and bound to happen, if no corrective measures 
are taken. Others catch us by surprise.

This is why we have to keep studying accidents involving steel wire ropes and teach 
about the lessons learned.

Education is a key element in making the use of ropes safer.
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