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SUMMARY: 

The thesis is concerned with the evaluation of the dynamic characteristics of floating bridges. 

A generic floating bridge model is proposed within a finite element format, inspired by an already-built 
floating bridge located in Norway.  

The dynamic response of the floating bridge from wave action is assessed, with emphasis on vertical 
modes of motion. The dynamic response analysis is performed in frequency-domain. 

The environmental loading on the bridge is evaluated and formulations for determining the hydrostatic 
and hydrodynamic restoring forces, as well as the wave loading on the floating bridge is presented.  

The dynamic response analysis of the floating bridge is conducted by an initial Eigenvalue analysis, 
followed by a method for development of frequency response functions and finalized by a probabilistic 
response analysis. 

The hydrostatic and hydrodynamic restoring forces are considered to greatly influence the response of 
the floating bridge for low frequencies of motion.  

In addition, the accuracy of the modelled sea state, which forms the basis for the wave loading on the 
floating bridge, is seen to greatly affect the computed response of the bridge.  
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Mode Shape for Natural Frequency No.1   w = 0.33463  [rad/s] 

Length of bridge   L = 840m
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Mode Shape for Natural Frequency No.2   w = 0.905  [rad/s]

Length of bridge   L = 840m
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Mode Shape for Natural Frequency No.3   w = 1.3381  [rad/s] 
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Mode Shape for Natural Frequency No.4   w = 1.4128  [rad/s] 

Length of bridge   L = 840m
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Mode Shape for Natural Frequency No.5   w = 1.7118  [rad/s] 

Length of bridge   L = 840m
 

 
Sway
Heave
Roll

0 100 200 300 400 500 600 700 800

1

0.8

0.6

0.4

0.2

0

0.2

0.4

0.6

0.8

1

Mode Shape for Natural Frequency No.6   w = 1.8269  [rad/s] 

Length of bridge   L = 840m
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Mode Shape for Natural Frequency No.7   w = 2.3403  [rad/s] 

Length of bridge   L = 840m
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Mode Shape for Natural Frequency No.8   w = 2.9342  [rad/s] 

Length of bridge   L = 840m
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Mode Shape for Natural Frequency No.9   w = 3.2087  [rad/s] 

Length of bridge   L = 840m
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Mode Shape for Natural Frequency No.11   w = 4.1975  [rad/s] 

Length of bridge   L = 840m
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Mode Shape for Natural Frequency No.12   w = 4.3565  [rad/s] 

Length of bridge   L = 840m
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Heave at Mid Point
Heave at L/4 Point
Heave at L/8 Point

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
0

1

2
x 10 4

Frequency  [rad/s]

D
im

en
si

on
le

ss
 V

er
tic

al
 R

es
po

ns
e

General FRF’s for Damped and Un Damped Heave Motion at Mid Node
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Load Scaled FRFs for Heave Motion at Mid Point, L/4 Point & L/8 Point
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Load Scaled FRF’s for Damped and Un Damped Heave Motion at Mid Node
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