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Frequency Domain Analysis for Dynamic Response of
Floating Structures Subject to Wave Loading
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Abstract : Dynamic response of floating structures such as floating body and floating bridges subject to wave
load is to be calculated in frequency domain. Added mass coefficient, damping coefficient and wave exciting
force are obtained numerically from frequency domain formulation of linear potential theory and boundary
element method for a floating body which is partially submerged into water and subjected to wave force. Next,
the equation of motion for the dynamic behavior of a floating structure which is supported by the floating bodies
and modeled with finite elements is written in frequency domain. After a hemisphere is analyzed and compared
with the published references as examples of floating bodies, the hydrodynamic coefficients for a pontoon type
floating body which supports a floating bridge are determined. The dynamic response of the floating bridge subject
to design wave load can be solved using the coeficients obtained for the pontoons and the resuits are plotted in the
frequency domain. It can be seen from the example analysis that, although the peak frequency of the incoming wave
spectrum is near the natural frequency of the bridge, the response of the bridge is not amplified due to the effect that
the peak frequency of wave exciting force is away from the natural frequency of the bridge.

Keywords : wave load, floating body, floating bridge, frequency domain analysis, linear potential theory,
boundary element method
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Fig. 6. Example pontoon.
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Table 1. Dimensions of pontoon

Description Value

Width (m) 15

Length (m) 40

Height (m) 45

Draft (m) 2.25
Mass (t) 248.4
Inertia mass in roll (t-m2 5104
Inertia mass in pitch (t-m®) 28913
Inertia mass in yaw (t-mz) 32943
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Fig. 7. Added mass coefficient of pontoon: (a) surge, sway and
heave, (b) roll, pitch and yaw.
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Fig. 8. Radiation damping coefficient of pontoon: (a) surge,
sway and heave, (b) roll, pitch and yaw.
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Fig. 10. Pressure distribution of pontoon.
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Fig. 12. Wave exciting force on pontoon due to JONSWAP wave.
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Fig. 13. Floating bridge with discrete pontoons supported by
lateral cable system.
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Fig. 16. Horizontal shear force: (a) at whole span (b) at node
14(370 m) of floating bridge.
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