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ABSTRACT
Climate change and energy crisis are fueling wide concern. 
Coastal areas are prone to the effects of sea level rise and 
change of wave conditions as the results of extreme 
conditions and the increasing number of coastal risks. These 
phenomena drive coastal erosion, and the lack of alternative 
dwelling space leads to the higher density urban structures 
in coastal communities. Expanding human’s activity space 
toward exposed offshore marine areas is a big challenge in 
term of scientific and technological issues. The use of 
floating structures, such as the Very Large Floating Structure 
(VLFS) (Bouchet et al., 2004), is a potential solution to 
expand activity space and cope with the sea level rise with a 
resilient approach. In the past, most of research activities 
have focused on the relatively small floating structures 
located in intermediate or shallow waters in naturally 
protected marine areas.  
Many experimental tests for studying the transmission 
coefficient (Ktr), which presents the protection performance, 
were carried out (Koutandos et al., 2005; Liang et al., 2022; 
Wu et al., 2022), and some empirical equations for predicting 
Ktr of various structures were proposed (Macagno, 1954; 
Drimer et al., 1992; Hossain et al., 2001; Nørgaard & 
Andersen, 2012; Pezzutto, et al., 2013; Kolahdoozan et al., 
2017; Ruol, Martinelli, Abarca, 2021). But it is surprising to 
notice that the case of floating breakwater with large draft 
and width, located in deep waters and working in extreme 
wave conditions has rarely been studied to date. 
In this study, a very large and fixed bottom-detached 
breakwater (VLFB) with large draft (DFB) and width (WFB) was 
investigated in extreme wave conditions and offshore deep 
waters, with the aim to limit the wave transmission in the rear 
protected area. It is necessary to concentrate on 
investigating the Ktr of VLFB for filling the gap and providing 
more reliable prediction for future engineering development. 
By using Computational Fluid Dynamics (CFD) tool, Fluent, 
a 2D numerical wave flume (NWF) was implemented and 
calibrated. The influence of different numerical settings and 
the sensitivity analysis of mesh resolution on the relative 
error and wave decay of wave height were studied (Figure 1). 
The wave decay of the NWF was optimized and controlled 
within 5% in different time instants (Figure 2).  
Based on the established NWF, the interaction between 
wave and VLFB was studied, and the sensitivity analyses of 
Ktr to wave conditions and the dimensions of VLFB were 
conducted. It was found that the Ktr of floating breakwater 
provided by the empirical equations , which were proposed 
by other researchers for predicting the Ktr  of box-type floating 
breakwater (Macagno, 1953; Ruol et al., 2013), couldn’t 
provide sufficiently accurate results for VLFB. As shown in 
Figure 3, with the increasing of relative draft (DFB/Lw; Lw: 
wavelength), the predicting results of Ktr under the conditions 
of different relative width (WFB/Lw) become less accurate. 
One of the key factors influencing the accuracy of predicting 
results is relative draft. 
Considering the large size and high material requirements of 
VLFB, it is meaningful to propose an empirical equation for 
providing sufficiently accurate results of Ktr for optimizing the 
dimensions of VLFB, which could save the construction cost 

and expand activity space to the greatest extent. In 
conclusion, this study will provide a research reference for 
designing VLFB in extreme wave conditions and it could be 
considered as a kick-off study for further laboratory 
experiment studies and even engineering design.  

 
Figure 1 The influence of mesh resolution in term of 
computational node per wavelength on free surface level (Lw: 
wavelength).  

 
Figure 2 - The free surface level along the numerical wave 
flume at the selected time instants (39s, 41s, 43s). 

 
(1) DFB/Lw=0.148 
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(2) DFB/Lw=0.014 

Figure 3 - The comparison of  the Ktr versus WFB/Lw  for 
different constant values of DFB/Lw among the results from 
numerical simulation and previous empirical equations (WFB: 
width of breakwater; DFB: draft of breakwater). 
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