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This paper has two main objectives: (1) to describe the 
experimental work carried out in order to verify the 
theoretical method from Martin (1995) for the 
calculation of wave forces on crown walls and (2) to 
show some results from field and lab measurements 
and compare these data to calculations from several 
analytical methods. I, 

The Principe de Asturias Breakwater at Port of Gijon 
has been taken as the reference structure in this study .. 
The experimental work (prototype and scale models) 
has been carried out over the same cross section, 
corresponding to this breakwater .. Three scales have 
been used here: scale 1:1 (prototype measurements), 
scale 1:18..4 (tests done at Laboratorio de Ingenieria 
Maritima, UPC, Barcelona) and scale 1 :90 (tests done 
at Laboratorio de Ingenierfa Oceanogratica, 
Universidad de Cantabria) .. Therefore, data from the 
same phenomena in three different scales are 
available, which will provide the basis to analyse scale 
effects in the lab. 

The main part of the experimental work was carried out 
from 1995 to 1998 .. Due to the large costs of such a 
long experimental project, several organisations 
(referred in the acknowledgements section) were 
asked for financial support to the study .. This is a good 
example of long-term project which was possible by 
the joint effort of, several institutions (public and 
private) within the European Research Framework. 

I n the paper, forces from the tests are compared to 
calculations done from the method proposed by Martin 
(1995). The comparison shows good agreement 
between the calculations and the measurements from 
the lab, and not-so-good agreement to prototype data .. 
From these results, it can be stated that the method is 
working well as it was developed from lab data From 
this study, it can be stated that differences to prototype 
forces are due to scale effects between lab and 
prototype measurements .. 
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1. 
Most of the rubble-mound breakwaters have a crown 
wall on their top .. These superstructures may help to 
control wave overtopping and to limit the height of the 
main layer .. Moreover, they may provide access to the 
breakwater and give support and protection to wiring 
and pipelines along the breakwater crest. There are 
few methods to evaluate wave forces on wave 
screens: Iribarren et aI., 1964, Gunbak et al , 1984, 
Jensen, 1984, revisited by Bradbury et ai, 1988, and 
Pedersen et ai, 1992 .. None of the previous methods 
introduce as a calculation parameter the 
characteristics of the rubble mound berm (geometry 
and permeability), when tests reveal the influence of 
these parameters on the resulting pressure 
distributions .. 

Other engineers consider physical modelling as the 
unique reliable method.. The Spanish experience is 
that the wave screens may withstand without failure 
higher waves than expected by using available 
engineering methods. 

Generally speaking, the response of the built wave 
screens reveals that most of the calculating methods 
available overpredict the wave induced forces, with the 
related influence on the construction costs .. Therefore, 
it is clear that a deeper study of these forces was 
needed .. The Ocean and Coastal Research Group of 
University of Cantabria has been working for several 
years in the conceptualisation of the process and the 
study of the procedures of momentum transfer 
between a bore and a vertical surface. Finally, Martin 
(1995) developed a new method for the calculation of 
the pressure profiles acting in the wave screen front 
and base due to bores hitting the superstructure in the 
run-up process .. This method has some empirical 
parameters which were experimentally evaluated from 
lab tests .. Once the method was completed, it was 
necessary to verify it by comparison to different data 
sets done at different laboratories on different scales. 
Thus, reviewing the available data sets, it was clear 
that additional tests were needed. Therefore, the 
cross section of Principe de Asturias breakwater has 
been tested in three different scales: prototype (1:1), 
medium scale (1 :18..4) and a small 


























