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WAVE IMPACTS ON VERTICAL STRUCTURES
Genova port (Italy)

Type Section

Napoli port (Italy)
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WAVE IMPACTS ON VERTICAL STRUCTURES
Breaking waves on vertical breakwaters

force time history

Failures

Impact loads

essential need for preciseanalysis to preventreconstruction scenarios,which, in the case of verticalstructures, would involve coststhat are likely 2 to 3 timesgreater than the originalconstruction ones
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WAVE IMPACTS ON VERTICAL STRUCTURES
UPWARDDEFLECTED

PLUNGINGFLAT FRONT

WELLDEVELOPEDPLUNGING

BROKEN

Waveimpacts

Laboratory Studies (Calabrese & Vicinanza, 1999)
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EXISTING TOOLS FOR WAVE IMPACTS ON VERTICAL STRUCTURES
PARAMETER MAP (Kortenhaus and Oumeraci, 1998)

for peculiar cases, it isconceivable that predictions maynecessitate reliance on eitherphysical or numerical models
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SALERNO PORT ADAPTATION PROJECT

SALERNO

GULF OFSALERNO

SALERNO PORT

FUNCTIONALTECHNICALADAPTATIONOF THE PORT
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SALERNO PORT ADAPTATION PROJECT

SALERNO
FUNCTIONALTECHNICALADAPTATIONOF THE PORTextension of theManfredi pier

extension of thetrapezium pier

excavation of the seabed inthe harbour basin and theharbour access channel

modification ofthe port mouth
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SALERNO PORT ADAPTATION PROJECT

Secondary jettyresecting L=100m

Principal jetty extension L=200m

irregularity step

REWEC3®-type caissons(Boccotti, 2012)

CTA suggestions:Verify, along the entire development of the caissons ofthe pier the occurrence of violent impulsive actions onthe structure caused by breaking waves, by means ofphysical model tests.
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THE EXPERIMENTAL CAMPAIGN BY HR WALLINGFORD
the study aimed to determine:1. the wave actions on the REWEC3® caissons,particularly focusing on evaluating theconditions of impulsive pressure that canoccur along the front face of the structure,especially on the partitions exposed to thedirect wave motion;2. the reflection coefficient of the newREWEC3® caisson structures.3. the hydraulic stability of the extensionagainst waves, specifically concerning thestability of the foot protection blocks and thestones composing the toe-protecting berm;4. the overtopping flows at key positions alongthe structure;5. the wave diffraction within the dredgedchannel at the head of the structure.
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THE EXPERIMENTAL CAMPAIGN BY HR WALLINGFORD

peak pressures values exceedthose by literature formulas bymore than 10 times

critical issues at theirregularity step Stability of thecaissons

RESULTS…
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PROJECT ADJUSTMENTS

12.10 m

10.40 m

Leveling of the seabed area for the placement of 5 uniform-depth caissonsat -13 meters below sea level, with a uniform base at -11.40 meters belowsea level.
Extension of caissons No. 4 and No. 5 tomatch, in terms of height, the constant base at -11.40 meters below mean sea level.
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PROJECT ADJUSTMENTS

Resection of the partitions of the caissons located at theREWEC cells to reduce the vulnerability of the structure. Increasing reinforcements in the mostheavily stressed sections to account for thestresses resulting from impulsive actions.



in 2019 the works for the adaptations of the port mouth started



"best practice case study" for the students at the University of Federico II in Naples
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