VULNERABILITY OF COASTAL STRUCTURES WITH FUSE ELEMENTS
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Introduction
Vulnerability of coastal structures is very important especially in low-lying areas
considering sea level rise and the increase in severity of other associated agents.
The vulnerability of a vertical breakwater is defined as the probability of attaining a level
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Figure 1: Damage generated in the vertical breakwater during the storm event in Motril " tevel2 " i tevel2
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e Actual breakwater in Motril (B=21m) with fixed parapet s s
e Actual breakwater in Motril (B=21m) with fuse parapet

e Optimized breakwater (B=9.8m) with fuse element (Campos, 2012)
* Optimized section for fuse parapet applied to fixed parapet case (B=9.8m)

Conclusions

Exploitation cases

 Case 1: Solid bulks (actual use) 1.
* Case 2: Passengers
* Case 3: No exploitation

As expected, the comparison between actual and optimized breakwater shows an
increase of the probability of collapse (level 3) for H,> 4m, although these waves have
a small probability of occurrence. The latter section was designed using probabilistic
techniques.

Failure modes

2. On one hand, the comparison between sections with and without fuse element shows
an increase on the probability of damage level 2 in the former because this level
includes the simultaneous occurrence of fuse failure and, therefore, an increase in
overtopping which exceeds the tolerance.

1. Caisson tilting
2. Caisson sliding
3. Parapet/fuse element tilting | parapet / fuse

4. Parapet/fuse element inding} element failure
5. Overtopping
6. Toe erosion

/. Berm erosion

} Caisson failure

3. On the other hand, the fuse element reduces the probability of level 3 (collapse:
caisson failure) for Hs between 4 and 6m for the optimized section.

4. The fuse element is shown to be more efficient when there are no activities on the lee

} Rock failure
of the breakwater.

Figure 3:Failure modes
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Damage levels

* Level O : Operational
* Level 1 : Brief operational stoppage due to a slight breakdown

* Level 2 : Long operational stoppage Acknowledgements
* Level 3: Collapse, the structure doesn't serve its purpose.
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