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A m asterp lan to  s trengthen weak links in the coastal defence line in Belgium was estab lished and 
approved by the Flemish gove rnm en t in 2011 (Vlaamse Overheid, 2011). One o f the measures 
ou tlined  in th is  plan is to  reduce the  ove rtopp ing  risk to  Belgian coastal tow ns by in troduc ing  
program s o f beach nou rishm en t and cons truc tion  o f wave re turn  walls on to p  o f ex is ting  seaside 
prom enades. D uring extrem e storm  co n d itions  a high, broad beach, m ain ta ined via beach 
nourishm ent, d iss ipa tes a large part o f the incom ing  sto rm  wave energy. The rem ain ing  wave 
energy reaching the coastal reve tm ent is reflected back o ffshore  by the wave re turn  wall. 
C onstruction  o f a wave re turn  w all on top  o f the seaside prom enade can lim it the im pact o f the 
ove rtopp ing  risk to  bu ild ings  and people liv ing  in coastal towns.

To te s t and op tim ise  wave re turn  wall designs, wave ove rtopp ing  tests  were perfo rm ed in a fixed  
bo ttom  physical hydrau lic  m odel at Flanders Hydraulics Research labora tory. Tests were perfo rm ed 
at 1:25 scale in the large wave flum e w ith  d im ensions 70m  long, 1.4m high and 4m  w ide. The 
fo reshore  p ro file  in the  scale m odel represents a beach p ro file  eroded post an extrem e storm  event. 
The geom etry  o f th is  eroded beach p ro file  was estim ated before cons truc tion  o f the physical model 
using the DUROSTA num erica l sed im ent tra n sp o rt m odel.

Im po rtan t processes stud ied  w ith  the  physical hydrau lic  m odel are the tra n s fo rm a tio n  o f waves in 
the breaker zone; the  genera tion  o f surf-beat phenom ena and th e ir  associated long wave m o tion  on 
the sha llow  fo reshore ; mean and instan taneous wave ove rtopp ing ; and the e ffec t o f wave re turn 
geom etry  at reducing im pact forces and pressures on bu ild ings  to  be pro tected  behind the wave 
re turn  wall.

Experim enta l resu lts reveal the im portance o f both beach nou rishm en t and wave re turn  walls fo r  
safeguard ing  bu ild ings  and people liv ing  on seaside prom enades in coastal tow ns. The physical 
m odel proves to  be a valuable to o l in the design o f the  coastal defence w orks.

In add ition , data fro m  the physical m odel has been used to  va lidate  a num erica l m odel using the 
pub lic  dom ain softw are SWASH developed by D e lft U n ivers ity  o f Techno logy (Z ijlem a e t al., 2011 
and Suzuki et al., 2011). Results show th a t the SWASH m odel gives exce llen t resu lts regard ing wave 
tra n s fo rm a tio n  on the very shallow  fo reshore . Wave ove rtopp ing  can also be s im ulated w ith  
reasonable accuracy w ith  th is  num erica l m odel fo r  wave walls w ith  sim ple geom etries. However, 
more com plex wave wall geom etries, such as a wave wall w ith  a parapet o r a s tillin g  wave basin 
arrangem ent, cannot be represented w ell in the num erica l model.

Th is w o rk  is co-financed by the  European Union, v ia the  Interreg IVb N orth Sea Region pro ject 
SUSCOD (w w w .suscod .org). In th is  fram ew ork , m odel s im u la tions  are v isualised to  enable in fo rm ed 
d iscussions w ith  stakeho lders so th a t a design w hich balances safety, aesthetic  and practical 
requ irem ents is achieved. Th is is a way to  im prove the im p lem en ta tion  o f In tegrated Coastal Zone 
M anagem ent (ICZM) p rinc ip les  in to  practice, w h ich  is the  overall goal o f the  SUSCOD pro ject.
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