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ABSTRACT 

The coastal areas are facing serious erosion problems. The increasing urban pressure on coastal areas 
and the continuous shoreline retreat, lead to the anticipation of significant investments to protect the 
population living in the littoral. In order to avoid coastal erosion and flooding, and their consequent 
social, economic and environmental negative impacts, it is essential to improve the performance and 
skills of the pre-design of coastal works models. It is known that coastal works involves very high 
costs. Furthermore, the existence of numerous formulations for pre-design of shore protection 
structures and the need to understand the influence of the considered parameters in the final result 
makes necessary the development of automatic tools that allow the comparison of different solutions 
in order to get optimized results.  

This fact led to the development of XD-Coast (Xpress Design of Coastal Structures, presented in 
Marine 2013 conference [1]), which allows essentially the calculation of armor layer blocks unit weight 
based on different formulations, for various types of structures. The XD-Coast model was developed 
in order to facilitate calculation processes, allowing a quick comparison between several alternative 
solutions, and to assist sensitive analysis about variables involved in the calculation. However, that 
first version of the model does not allow to forecast structures overtopping, which is under development 
and is presented/discussed in this work. 

Wave overtopping situations are those that, at the last moment, directly affect the populations causing 
losses and damages (in infrastructures, buildings, equipment, etc.). In order to control and mitigate the 
consequences of this phenomenon, it is necessary to understand the processes and to evaluate the 
relationship between the overtopping events, flooding discharge volumes and consequent damages 
costs. The existence of several calculation methods for the quantification of the overtopping discharges 
requires a weighing in the evaluation of the results. To transform the discharged volumes in flooded 
areas and damages costs is site specific. Thus, it becomes essential to perform sensitivity analysis to 
estimate the influence of each parameter (related to the wave action or coastal structures characteristics) 
on the final value of the overtopping discharge, flooding and damaging costs [2]. 

This work aims to improve the understanding of the overtopping phenomenon and, consequently, 
allowing these valences to be included in the XD-Coast software. Following the line of the work 
presented at Marine 2019 conference [3], the improvement of own tools can help to better understand 
coastal phenomena, giving answers to the major problems of the coastal planning and management 
entities, integrating transversal knowledge in risk assessment, physical processes, engineering and 
economic evaluations. The integrated coastal zone management needs these tools to ensure sustainable 
coastal zones, mitigating erosion and climate change effects [4]. 
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