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ABSTRACT: This paper deals with shock pressure phenomena due to breaking waves acting on 
sloping faces of sea dykes. The full-scale investigations were carried out in the new re­
search facility LARGE WAVE CHANNEL in Hannover. Germany. Maximum shock pressure estima­
tions are given for practical slopes 1:4 and 1:6. An extension of the results to steeper 
and flatter slopes is proposed. For the slope 1:6 the spatial shock pressure distribution 
and the shock pressure transfer to the subsoil are treated additionally. 

1 INTRODUCTION 

In the past, dykes and revetments at coastal 
zones of Germany were frequently destroyed 
by heavy wave attack during storm surge 
tides. There are several reasons which are 
important for dyke failures: 

-shock pressures due to wave breaking, 
-wave run-up and overtopping. 
-up- and down-rush velocities, 
-dyke construction (slope, cover layer, 
material etc.) and 

-local sea state characteristics. 
This paper deals with shock pressure phe­

nomena on sea dykes with uniformly sloping 
faces. Shock pressures due to plunging brea­
kers may cause very first damage of the co­
ver layer and the subsoil (Ftihrboter(1966), 
Stephan(1981» • 

First investigations on this topic were 
published by Bagnold (1939). Contributions 
by Skladnev and Popov (1969) dealt with im­
pact forces and scale effects. Stive (1984) 
published results of nearly full-scale tests 
on wave impacts. Ftihrbater (1986) compared 
results of model and full-scale tests of 
wave impacts on a 1:4 slope. 

Wave breaking processes in coastal engi­
neering are mostly investigated experimen­
tally. Small-scale models are always af­
fected by scaling problems. In the case of 
breaking waves there are to consider the 
model laws of FROUDE and REYNOLDS which go­
vern the forces of gravity, inertia and 
viscosity. Due to aeration effects the sur­
face tension must be considered applying 
the model law by vJEBER. With regard to ela­
sticity the model law by CAUCHY is impor­
tant. 
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It is well-known that scale effects do 
exist for breaking waves in small-scale 
models, but until now, sufficient informa­
tions about their quantitative influences 
are not available. 

The new Large \-lave Channel in Hannover 
offers the opportunity to investigate coa­
stal problems with special reference to the 
German coastal zones in full-scale. Being 
able to neglect scale effects reliable 
solutions for coastal protection problems 
can be established (Ftihrboter (1982». 

The main dimensions of the channel are: 
depth 7.0 mt width 5.0 m and length 325 m. 
Regular and random waves are produced me­
chanically by a wave generator (pusher-
and flap-type). The maximum wave height is 
2.5 m. More details about the Large Wave 
Channel were published by Grtine and Ftihr­
bater (1975). Design criteria and technical 
works were reported by Grtine and Spar boom 
(1982). 

2 PROTOTYPE DYKES 

The core profiles of the prototype dykes 
were constructed by sand. The compact cover 
layers were built by asphalt-concrete in a 
thickness of about 0.20 m. During the wave 
tests the core was drainaged to avoid dyke 
failure caused by positive water pressure 
below the impermeable cover layer. 

vlith regard to modern dyke protection 
works the faces of the prototype dykes were 
constructed with uniform slopes 1:4 and 1:6. 




















