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Abstract - The environmental loadings such as wind, wave, and current mainly affect the structural behaviors of the floating
bridges which can be effectively applied as the transportation systems for offshore fields or fjords in deepwater. It can be simply
expected that the cable-stayed bridges with floating towers exhibit complex structural behaviors of conventional floating
structures and cable-supported structures. For example, the motion of the floating towers induced by the wind and wave can
excite the stay cables and the girder due to the interaction between the floating towers, cables, and the girder. In this study, the
dynamic behavioral characteristics of the cable-stayed bridges with floating towers are analytically investigated. By performing
hydrodynamic analysis in time-domain the hydrodynamic characteristics of the floating bridges under regular waves are
investigated. In addition, the effects of the wave parameters and tendon design on the dynamic behavior of the floating tower are

analytically studied.
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Table 1. Floating bridges in the world

it
Bridge Total length (km) Brigde type Location Cor;’epal“(’“
William A. Bugge Bridge 2,398 Concrete girder with pontoon Washington, USA 1961
- PUE & (*floating range 1,988) & po glon,
Evergreen Point Floating 2,310 Concrete girder with pontoon Washington, USA 1963
Bridge (SR 520 Bridee) : & po gon,
Lacey V. Murrow . . .
Memorial Bridge 2,018 Concrete girder with pontoon Washington, USA 1940
te gird
Demerara Harbour Bridge 1,851 Concre © el Georgetown, Guyana 1978
with steel pontoon
Homer M. Hadley Concrete girder .
Memorial Bridge L772 with steel pontoon Washington, USA 1989
Berggysund Floating Bridge 931 ‘Steel truss girder Kristiansund, Norway 1992
with concrete pontoon
1614 Cable-stayed bridge Bergen and Meland
Nordhordland bridge (*cable-stayed with ﬂoa)t/in towir 8 Norwa ’ 1994
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Fig. 1. General definition of submerged slender rods
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Fig. 2. General configuration of the examined cable-stayed
bridge with floating towers

Table 2. Main particular of the considered floating bridge models

Girder Tower Floater Stay cables Tendons
EA (kN) 1.58E5 1.57E8 1.05E6 2.10E3 7.65E3
EL in-plane (kN-m?) 3.04E5 1.32E6 2.10E8 - -
El, out-of-plane (kN-m’) 5.76E6 6.91E7 2.10E8 - -
Unit weight (kN/m3) 77.01 77.01 77.01 77.01 77.01
Drag coefticient - - 1.2 - 1.2
Added mass coefficient - - 1.0 - 1.0
Table 3. Considered environmental condition
Water depth(m) | Seabed elevation Wave type Wave period (sec)| Wave height (m)

Particulars

500.0

Flat

Regular (Airy)

1.0~40.0

1.0

208 =721 =24 A0 A4Z(EE A155%) 2018 8¢
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Fig. 3. Relation between wave height and dynamic response of
the structure (wave period=10.0sec)
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Fig. 4. Dynamic response of the structure under the regular
wave with various wave heights
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Fig. 6. Effect of the tendon area on the dynamic response
of the structure under the 5.0sec period wave
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