
ABSTRACT 
 

The continuous flowing of the waves along the beaches result in a cyclic process of erosion, making 
necessary the introduction of structural measures of coastal protection which lessens the sedimentary 
waste generated. Among the different options to be considered, lately the construction of detached low-
crested breakwaters has been most popular, these being situated generally parallel to the shoreline and 
with the function of reducing the wave energy which attacks the stretch of coast to be protected. In this 
way, the erosion action of the waves is controlled, with the advantage of achieving minor environmental 
and economical impact that these kind of maritime constructions represent compared to more emerged 
breakwaters. We obtain not only an efficient protection but also an economical gain. 
 
The main difficulty found with the use of these submerged structures is to be able to characterize 
successfully the functional design, establishing general rules which allow us to predict the response they 
will induce in the surrounding coastline. This is due to the fact that these types of constructions do not 
react equally to that of emerged breakwaters, but have specific characteristics which make the 
development of a concrete formulation necessary. Thus, the overtopping of the breakwaters signifies the 
transmission of part of the wave energy into the lee of structure, this being an essential property for the 
correct pre-designing of the construction. The wave overtopping is analyzed through the hydrodynamic 
parameter known as transmission coefficient, Kt. 
 
Nowadays there are many questions about the conduct of detached low crested structures, being necessary 
a careful methodology which characterizes the wavelengths transmitted by the breakwaters. Our starting 
point for this will be the wave climate of every analyzed zone. 
 
From the previous premises, the objective of this study has been to develop a method capable of 
characterizing dynamically a low-crested breakwater. For it, we have taken the physical dimensions of 36 
real breakwaters placed along the Spanish Mediterranean coastline.  
 
The following steps were taken: 
 
− Consideration of wave climate that affects each breakwater, selecting the effective directions and 

propagating them to each specific breakwater. 
 
− Beginning with the propagated wave climate, the global Kt of each breakwater has been calculated 

with two different developments. In this way, we have obtained a Kt,medium, which explains the 
transmission from the geometry of the breakwater, and a Kt,energetic, centred in the associated 
energy of the waves. Both ways are equally valid, although in each case we mark different aspects of 
the phenomenon. 

 
− Finally, the method also calculates for each breakwater a medium and energetic height of the incident 

wave, summarizing the height of the different incident waves in a global magnitude and giving 
logical sense to the Kt calculated in each case. 

 
The great advantage of the developed method is that it can be used for whatever definition of Kt 
parameter. Referring to this, each Kt has been obtained from two different empiric methods: the proposed 
by Van der Meer and the formulated by d’Angremond. This fact allows us to compare both formulas, 
observing the more representative functional differences as to transmission results. 
 
In the case of the incident wave height, this has been obtained only trough d’Angremond formula, 
because it has been taking in account that this expression was specially designed for detached low crested 
breakwaters. 
 
In the last step, we have used the Kt values together with different methods to predict the coastline 
response due to the defensive structure, being able to prove in various cases a great similarity that exists 
between the predicted results and those which really take place. 
 
We conclude that the developed step-by-step methodology represents a great advance for the correct   
pre-designing of submerged or low-crested breakwaters, allowing a better understanding of the possible 
coastline reaction that this kind of offshore constructions can generate. Thus, all the criteria must depend 
not only of geometric parameters but also of the hydrodynamic character of the structure. 


