
Dynamics of wave-induced loads and their effects on coastal structures 

Abstract 

When waves impact a seawall, vertical 
breakwater, exposed jetty, pier or a coastal 
bridge, they abruptly transfer their momentum 
into the structure. This energy transfer can be 
very violent and its duration exceptionally short. 

Over the last 15 years improved awareness of 
wave impact induced failures has focused 
attention on the need to account for the dynamic 
response of maritime structures to wave impact 
loads. Previous forensic studies have documented 
the relative importance of impulsive loads on 
caisson breakwaters and deck suspended structure, demonstrating the need to assess the effect of 
wave impacts on both the stability and the integrity of structural members since the early stages of 
the design. This requires the estimation of the dynamic characteristics of the loading pattern, and in 
particular the wave impulse and corresponding impact maxima and rise time. 

Experimental work has recently focused on 
recording and analysing violent wave impacts 
on coastal structures. These new data are 
however of little relevance unless a complete 
methodology is available to evaluate the 
dynamic response of maritime structures to 
such short-duration loads. Based on the 
conservation of momentum, functional 
relationships between these parameters have 
been identified since pioneering work dating 
back to the late ’30s of 20th century. The 
complexity of the loading process however 
results in a significantly large variability of 
wave impact maxima and rise time even under 

similar conditions, suggesting the need for a probabilistic approach to the definition of the 
relationship between these two variables, to be used when estimating the dynamic properties of 
wave-induced loads to be considered in structural analysis of coastal structures.  

After an introductory note, the seminar will present findings of recent research and consultancy 
projects in Europe, USA and Japan, together with recently developed methods relating to 
performance design of costal structures. 
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