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1. Introduction

In Portugal, rubble-mound breakwaters are a vemgngon harbour protection structure and scale
model tests are still a valuable tool in their dasand lay-out.

During stability scale model tests, the eroded n@urom the armour layer can be determined
from consecutive surveys of the breakwater envelope the damage of the structure can be
inferred from it.

Alternatively to the mechanical profiler, the me@snent of the eroded volume can be carried out
using a technique based upon the reconstructicstenéo pairs, in which, refraction due to the
air-water interface, is corrected (Ferreira, 2008)is means that it is not necessary to empty the
flume or tank in order to get a good coverage efwhole armour layer with one of such pairs.

This survey technique was already tested intensiviel long-term scale models for
two-dimensional scale models, where rock elemeet®wsed (Lemos, 2010). Several tests were
also carried out, aiming to measure the breakvaataour layer erosion, in which both natural and
artificial units were used (Lemos et al, 2012).

The goal of the present work is to extend this eytechnique to three-dimensional scale models.

2. Three-Dimensional Physical M odel

In order to perform photogrammetric survey of tmeakwater’s head, several tests were carried
out in one of LNEC's irregular wave basins. Thedstd section armour layer has a regular
arrangement of Antifer units. An overview of thedebis shown in Figure 1.

Figure 1. Three-Dimensional model overview.

3. Preliminary Results

The available software package allows a completer&idnstruction environment, using stereo
image pairs as input. Using the reconstruction iegfbn, which consists of identifying depth

from two different views of the scenery, it is pb$s to reconstruct both above water and/or
submerged armour slope.
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The output of the package consists of a (x,y,®) di€scribing the cloud of reconstructed points.
This is a standard file format which can be impaidg various modeling tools. Using the Golden
Software SurferTM, it was possible to create reggtids, enabling profile definition as well as

the armour slope envelope (Figure 2).
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Figure 2. Reconstruction using stereo image paimgelope and profile definition.

4. Conclusions

The present work is part of an on-going study atENthat comprises carrying out more
experiments in order to test the use of the phatogretric procedure in different sections of the
3D model of the breakwater using different wat&els and light.
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