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Effects of the Floater Type, Initial Draft, and Tendon Arrangement on the
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Abstract - Waves are considered as the one of the governing loads for designing the large offshore floating structures due to the
characteristics of their structural and environmental conditions. In this study, the behavioral characteristics of the cable-stayed
bridges with floating towers under the wave conditions were investigated. The irregular wave was modelled using JONSWAP wave
spectrum with specific significant wave height and peak period for considering more realistic environmental conditions. Performing
the global performance analysis based on the theory of hydrodynamic analysis, the dynamic responses of the floating structures under
the irregular wave condition were obtained, such as displacements at the specific locations and the axial stresses of stay cables and
tendons. Case studies were conducted to investigate the effects of the main design parameters, such as floater types, draft, inclination
of floater columns and tendons, on the change of the structural responses of the floating bridges under the irregular wave condition.
Keywords - Floating cable-stayed bridge, Floating tower, Irregular wave, Tendon, Hydrodynamic analysis
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Table 1. Main particular of the considered floating bridge models
Girder Tower Stay cables Tendons
Axial stiffhess EA (kN) 1.58ES 1.57E8 2.10E3 7.65E3
Bending stiffhess EI, in-plane (kN-m2) 3.04E5 1.32E6 - -
Bending stiffness EI, out-of-plane (kN-m2) 5.76E6 6.91E7 - -
Unit weight (kN/m3) 77.01 77.01 77.01 77.01
Drag coefficient - - - 1.2
Added mass coefficient - - - 1.0
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Table 2. Statistical values of the lateral motion of the bridge
under the irregular wave

w cylinder type floater w pontoofil(;ecl?elklmn type

center of top of the center of top of the
the girder tower the girder tower
Min (m) -15.98 -14.63 -522 -3.80
Max (m) 24.20 18.60 6.74 4.67
Average (m) 041 0.26 0.04 0.02
Standard 6.13 458 1.82 126

deviation (m)

Table 3. Statistical values of the vertical motion of the bridge
under the irregular wave

w cylinder type floater W pontoof{l(;;?elrurm type
center of | top of the center of | top of the
the girder tower the girder tower
Min (m) -2.01 -1.86 -0.14 -0.09
Max (m) 2.54 0.52 0.17 0.08
Average (m) 0.07 -0.04 0.00 0.00
Standard 0.62 0.18 0.05 0.03
deviation (m)

Table 4. Statistical values of the axial stresses of the tendon (T1)
and stay cable (C20) under the irregular wave

w cylinder type floater | “ P© ntoo&l(;;grunm type

cable tendon cable tendon

(C20) (T1) (C20) (T1)
Min (MPa) 155.10 0.00 395.09 161.64
Max (MPa) 650.79 465.55 500.42 239.69
Average (MPa) 453.25 178.17 456.87 201.81

Standard

deviation (MPa) 63.21 75.77 15.96 11.59
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Table 5. Geometric properties of the column for the study of
effects of the draft
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