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Suppression of Load Pendulation Using Tagline Control System for Floating
Crane
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Abstract

This paper describes the control system to suppress the load pendulation using tagline
for the floating crane. Dynamic equation of motion of the floating crane and the load is
derived using Newton's 2nd law and free body model. The floating crane and the load are
assumed that they move in center plane. Each rigid body has 3 DOF (surge, heave, pitch),
because it moves in two directions and rotates. Then, this system, which is composed of
two rigid bodies, has 6 DOF. The gravitational force, the hydrostatic force, the
hydrodynamic force and the tension of the wire rope are considered as external forces,
which affect to the floating crane. To suppress the pendulation of the load, the tagline,
which connects between the load and the float crane, is applied to the system. The tagline
is composed of the spring and the wire rope. Proportional and Derivative control is used as
a linear control algorithm. The results of the numerical analysis of the 3,600 ton floating
crane show that the tagline system is effective to suppress the load pendulation.

% Keywords:  Floating crane(di4t 3dI9l), Tagline system, Pendulation supresstion,
PD Control(Hl2l-01& XM 0O), Anti-swing
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Fig. 6 Tagline system composed with spring and
wire rope
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Fig. 7 Configuration of the 3,600 ton floating
crane (Cha 2008)

Table 1 Principle particulars of 3,600 ton floating
crane

Length (m) 110.0 m

Barge
Dimension Breadth (m) 46.0 m
Depth (m) 75m
Light Weight (ton) 9,500 ton
Crane Capacity (ton) 3,600 ton
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