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1. Introduction

The purpose of the research work as summarisethisnatticle, resulting from diverse work
carried out at the CEDEX, is to compare formulatias developed by different authors in matters
of sloping and vertical breakwater overtopping. éclingly, existing formulations for estimating
the overtopping rate were first compiled and aredydollowing which such formulations were
compared with results as measured in a seriestsf performed at the CEDEX Ports and Coasts
Study Centre as to the Cabo Priorifio, Ferrol breddw and the third alignment Melilla
breakwater.

2. Overtopping Rate

Overtopping quantification in fact involves obviod#ficulties with only a few measurements
having been made on a prototype. On the other lzsugrtaining same in a reduced scale physical
model is not complicated, but the values obtairmeddistorted by scale effects and the absence of
aeration such that it can only be deemed as anosipmtion to what actually occurs.
Nevertheless, this work is considered highly usé&ulestimating damage that may occur in the
area sheltered by the breakwater.

The scale effects of physical overtopping modetsraainly due to the impossibility of reducing
the properties of water (drop size and spray andlasi in the model and in reality), to performing
tests, in most cases, without reproducing wind &md, lesser extent, to using fresh water. This all
leads to the overtopping phenomenon being one efaipects most difficult to reproduce in
physical models and, for a greater approximatiometdity, makes for tests being used in large
sized facilities, generating wave and wind. Undese conditions, the physical model approach
considerably improves and results may be quamngigticonsidered too.

The overtopping rate is normally taken into consitlen for calculating overtopping. The
calculation is based on empirical expressions nbthifrom laboratory tests and it is therefore
obvious that the formulations obtained depend midy @n environmental conditions — wave
height, wave period and water level - but also be model's characteristics and are only
applicable in the range of validity of the testsriea out in each case.

3. Research Methodology

Existing formulations were compared with the resfila series of tests carried out at the CEDEX
Ports and Coasts Study Centre.

This research has been structured into two pdresfitst devoted to sloping and the second to
vertical breakwaters since the response of a bra@kvto wave action mainly depends on its type.
The formulas of Bradbury (1988), Aminti (1988), Beskn (1996), Berenguer and Baonza (2006)
and the EurOtop (2007) were applied to the tesextsal for sloping breakwaters. The formulas of
Allsop (1995), Franco (1993) and the EurOtop (20@&re applied for the study of vertical

breakwater overtopping. The state-of-the-art ins¢henatters was previously analysed both in
sloping and vertical breakwaters. The validity gplying the different formulations was first
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analysed for the cases selected and it was verihatl the test’s characteristics matched the
limitations imposed by the different authors.

4. Advance Results

Significant disparity was observed in the trendsl dhe degree of matching shown in the
application of the different formulations in theawtudy cases selected.
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Figure 1. Comparison between overtopping rates unedsand calculated for several formulations. $igpi
breakwater. “Tests on a 2d physical model of teakwater for the extension to Ferrol Harbour ibh€a
Priorifio”. The test data and those obtained withitnand Bradbury’s formulations are observed tdaha
well despite the fact that not all the limitaticamsimposed by the authors for applying their foaawhith a
full guarantee were complied with.

Formulations as shown in this article are basedrmpirical expressions obtained from laboratory
tests and, therefore, are only valid for the geometonditions (standard cross section) and
hydrodynamic conditions (wave action, water levelproduced in the tests used for obtaining
them. The range of application of the formulatianalysed does not fully coincide with that of the

tests selected for their comparison, which weresehaso that they were representative for most
formulations. Nevertheless, the results of this ganson are illustrative of the disparity in values

obtained with each of the formulations as just fEmrout. Accordingly, although physical models

display some problems fundamentally deriving frarals effects, they are still the most precise,

reliable tool for the specific study of each casgpecially when large dimensioned models are
adopted and wind is generated.
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