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Block Removal Using Holding Device with a Chain Net and its Modeling

Hitoshi NOGUCHI*

Synopsis

A large number of wave-dissipating blocks have been installed in harbors and along shorelines.
Some must be removed when the harbors and coastal areas need to undergo development. This
removal work is conventionally carried out by workers or divers using wire ropes. However, such
work is dangerous because waves and tidal currents make the working environment unstable.

A holding device with a chain net was developed for automation and labor reduction in lifting
heavy objects. The device has been successfully applied to the removal of wave-dissipating blocks
of less than 25t in six works and the recovery of hydrofoils from the seabed with a depth of 200m
two times.

However safety checks on lifting must be rigorous particularly for heavy blocks of 25t or more,
there are work results for them. Therefore, models of the lifting situation would be highly
desirable.

This paper describes the removal of wave-dissipating blocks and a method for modeling the
holding of a four-leg block with the device, showing that its geometrical and static constraint
conditions are expressed as a set of nonlinear simultaneous equations having the same number of
unknowns. From the solution to the simultaneous equations, it is possible to obtain the holding
configuration and the chain tensions that are useful in determining whether the device is capable
of holding the block.

Key Words: Chain net, block, holding, removal, modeling,
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