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Urbanized area of Frontignan 

(4.7km) protected with many

coastal structures

Barrier beach of Frontignan (7 km) 

Mer méditerranée

Marina

Camping

Harbour

April 2008

April 2008

April 2008

Less urban area (2,3km) 

located in the part North of 

the site 
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Coastline subject to significant erosion 

and marine submersion due to :

 Low level of the foreshore area which 

is around +1 and +2 m IGN69 

whereas water level during storm 

conditions is evaluated to +2 m 

IGN69

 Weakness of the dune barrier (small 

width)

Waves have

reached the

dune front.

This led to

dune erosion,

overwash and

breaching.

The road

located

behind was

destroyed.

Waves are

very closed

to the toe

of the

houses

Storm of 30/11/2014

Storm of 28th of November to 1st of December 2014: 

• H1/3=4.78 m;  

• Tp=8.3 s; 

• Water level= +1.2 m IGN; 

• Wave set-up= 0.45 to 0.55 m
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Typical profile

Marina

Camping

Harbour



beach

Beach 

barrier

road

The sedimentological assessment led to the following 

results:

1. Usual calibrated formula to assess the littoral 

drift : 30 000 m3/y toward North-East

2. Shoreline evolution analysis (based on aerial 

photographies) between 2002 and 2007 :

 Beach stability Stability in the area protected 

by coastal structures (groins)

 Coast retreat (-1 to -2 m/y) everywhere else.

3. The risk of marine submersion has been 

modelised by the means of a dedicated numerical 

model (Xbeach) for one typical storm return 

period of 10 years. 

Lagoon

MEDITERRANEAN 

SEA



10
/1

1/
20

18
A

R
T

E
L

IA
  

1
0

Evolution of the water level at the road depending on the state of the beach barrier during the storm simulation

(Hm0=6m – Tp=10s – Water level= +1,19 mIGN).

Beach barrier

intact 

Beach barrier slightly

damaged (cut between

+0,5m and +1,0 mIGN)

Beach barrier destroyed

(level lower than +0,5 m 

IGN)

No 

submersion
Road slightly submerged

Road completely

submerged . Dangerous.

Road level = 

+1,5mIGN
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D. Beach 

nourishment to 

enlarge the 

beach of 20 m 

B. 

Reinforcement/modification 

of existing coastal 

structures

A. Construction of a new 

reinforced pebble dune in the 

back of the beach in order to 

reduce the risk of marine 

submersion. Length = 550 m.

C. Construction of 

additional coastal 

defence works
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Beach nourrishment with sand

Beach nourrishment with pebble

Typical profile

Pebble dune
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-30 m

-25 m

-20 m

-15 m

-10 m

Source bathy : SHOM

Référence: mIGN

THOR-R

Draft (unloaded) ~ 3,47 m

Draft (loaded) ~ 5,50 m

capacity ~ 2507 m3

Speed (unloaded) ~ 21 km/h

Speed (loaded) ~ 18 km/h

6 h cycle :

• Load ~ 1h30

• Transport: ~ 2h

• Discharge ~ 1h

• Transport ~ 1h30
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•

•

•

•

•

•

Ranked by            among the top ten 

maritime & ports engineering companies 
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