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Influence of the tension leg platform’s design parameters on
the dynamic response of a long-span floating suspension bridge
under vehicle loading
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(1. State Key Laboratory of Bridge Intelligent and Green Construction, Southwest Jiaotong University, Chengdu
611756, P. R. China; 2. Nanchang Urban Planning and Design Research Institute Group Co., Ltd., Nanchang
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Abstract: Construction schemes for long-span floating suspension bridges based on tension leg platforms have
high application prospects in high water depth and soft soil environments. Due to their low foundation stiffness,
vehicle loads may induce significant vibrations in bridges. This phenomenon can be mitigated by adjusting the

parameters of the tension leg platform. So, there is limited research on this novel long-span floating bridge under
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vehicle loads. However, the feasibility and applicability of such schemes need validation. This paper utilized
finite element software to compute the response of a floating suspension bridge model under the vehicle load.
The effect of changes in the submerged depth and cable inclination angle on the response was investigated using
methods such as modal analysis. The study revealed that adjusting the parameters of the submerged depth and
cable inclination angle primarily alters the first two vibrational modes, significantly affecting the lateral
responses. Increasing the submerged depth of the platform and adding inclined tension leg cables effectively
reduced vibrations under the vehicle load. Additionally, the optimal modification of the cable inclination angle
requires specific analysis. Therefore, during the design phase, the relevant tension leg platform design
parameters are crucial for finding the most suitable configuration, which can enhance the overall feasibility and
applicability of floating bridges under the vehicle load.

Keywords: long-span floating suspension bridge; vehicle load; tension leg platform; design parameters;

dynamic response characteristics
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Fig. 1 Bjgrnafjorden floating bridge scheme
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Fig. 2 Virtual beam diagram
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Fig. 3 Finite element model of the long-span floating bridges
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Table 1 The period and characteristics of the floating bridge
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Fig. 4 Calculation diagram of the moving constant force

model
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platform
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Fig. 6 Natural vibration characteristics of the bridges

with different submerged depth
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Fig. 11 Girder displacement at the midpoint of the

middle span
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Table 2 The first five characteristics of the floating bridge schemes
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Fig. 12 Girder maximum displacement at the midpoint of

the middle span
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