
6                          Modelado numérico de la evolución del fondo marino alrededor de un dique exento 

ABSTACT  
 
To avoid the problem of the erosion on beaches and the consequent loss of their surface some structures 
parallel to the shoreline are used. Some of the most used ones are the so-called low crested structures 
(LCS), whose principal aim is to reduce the wave energy reaching the beach decreasing their erosive 
power. 
 
This kind of structure behaviour still presents many unknowns due to the number and complexity of 
variables involved in the process, like: wave height, wave period, structure permeability, crest elevation, 
reflection coefficient, etc. In order to study the influence of each one of these parameters it is necessary to 
realize plenty of tests to simulate accurately all the phenomena involved in the system. 
 
The tests in laboratory are costly in time and material, for this reason the simulation and prediction of 
coastal behaviour by numerical models is important, that is, with mathematical representations of the real 
system and with a certain accuracy, that can be helpful to a great extent to the calculation and design of 
this type of maritime structures. 
 
For the calibration of the model, a series of experiments carried out in the wave channel CIEM of the 
ETSECCPB channel are used. They were performed in the year 2000 in the frame of the European project 
Scarcost whose purpose was to study the erosion in the proximities of a coastal structure and the possible 
protection measures. These tests had a mobile bottom and three different breakwaters: emerged, 
submerged and with crest at the water level. Different wave heights and period were applied as well. 
 
As compared with these experiments, the maximum similarity between the numerical model results and 
the information obtained in the physical model has been searched. Unfortunately, the details measured in 
these experiments behind the structure are insufficient and sometimes wrong, and that difficults the 
correct comparison, but for this reason the experiments of the project CoMIBBS, carried out in May, 
2008 were also used. 
 
This work describes and uses the model LIMORPH, a numerical model developed in the Laboratori 
d'Enginyeria Maritima of  the Universitat Politécnica de Catalunya (LIM-UPC). 
 
LIMORPH is a morphodynamic numerical model that simulates the hydrodynamic and morphodynamic 
processes in the coastal area and wants to predict their effects. It is composed by three submodels 
working together in an iterative loop system: 

� LIMWAVE, which takes charge of propagate waves, giving the wave field all along the domain. 
It is an energetic model that describes the wave height, period and wave direction in every point 
of the domain. 

� LIMCIR, which simulates the current field generated in the above mentioned domain, induced 
from the wave action; for that reason, it solves the continuity equations and momentum 
conservation equation. 

� LIMOS, which from the calculated waves and currents, estimates the changes in the topography 
of the bottom, solving the sediment mass conservation equation. 

 
Currents are the principal factor that removes and transports the sediments, and because of it they move 
principally in the same direction as currents, but the waves also have a great importance and interact with 
the currents multiplying their effects. Therefore, LIMORPH solves a complex formulation that depends 
on the different variables of the flow and on the sediment continuity equation (ECMS). 
 
The biggest problem in this case is the stability condition of the system, which forces to use a too large 
size mesh for the used domain, that is unable to describe in an exact form the bottom topography and the 
calculated variables. However, the simulation gives good results. 
 
The final simulation results are not completely the expected ones in all the zones, nevertheless it is 
possible to improve it adding important effects that have not been considered, as the reflection, and 
verifying inside the program that the boundary conditions are well defined. 
 


