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The design of large rotary cranes has been focused on weight reduction to
improve the transportability of the components, and this has resulted in a
decrease the stiffness of the crane body. This has caused elastic deformation of
the crane body during loading and unloading, which has become a problem of
reduced operability of the crane. In this paper, an automatic control method for
rotary motion is studied in consideration of the tower torsion, especially for large
rotary cranes.

In addition, such cranes often- perform repetitive operations at construction
sites, energy saving is also an important issue in consideration of recent global
environmental, resource and energy issues. This study also deals with an energy
saving control method that can be applied to general cranes, including rotary
cranes.

Furthermore, when considering the weight reduction of the crane body, the
design of the tower torsional stiffness that improves the operability is also
examined. The above backgrounds are explained in Chapter 1.

In Chapter 2, we first present a dynamic model for rotary crane load-sway
suppression that considers the tower torsion. Next, using the model, we propose a
load-sway suppression method that optimizes the crane motion using a
sequential quadratic programming method. An experimental system was
designed to confirm the effectiveness of the proposed method. Furthermore, we
verify the influence of tower torsion affecting the crane control using an actual
large crane and confirm that the proposed method is effective for load-sway
suppression even when the torsional stiffness is reduced. ’

In Chapter 3, an energy-saving control method for general crane operations are
discussed, and simultaneously, a method to reduce load-sway are considered. It is
confirmed that energy-saving can be achieved by reducing the deceleration time.
The load-sway generated by energy saving control can also be suppressed by
control. i

In Chapter 4, the effect of the tower torsion on the crane operation is analyzed
by simulation, and the torsional stiffness, which improves the operability, is
estimated. The estimated torsional stiffness is implemented the experimental
system, and a crane operation experiment is conducted by unskilled operators.
Secondary mode characteristics of the load-sway are analyzed when the tower
torsional stiffness, load mass, and rope length are changed, and the torsional
stiffness that minimizes the mean, variance, and maximum values of these gains




is selected. Using the selected torsional stiffness, we set up an experimental
system and conduct manipulation experiments. It is shown that minimizing the

variance improves the crane operability.
Chapter 5 summarizes the results of th1s study and dlscusses future works.




