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Behavior of a Moveable Barrier on Revetment for Mitigation
of Disaster by Wave Overtopping
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Abstract : Recently, a port city has been gradually expanding near coastal area, and many facilities for tourism and
waterfront have been constructed near the shore. When storm surge developed by typhoon have occurred, coastal
facilities have a lot of damage and failure with loss of life caused directly by the waves. Various barriers have been
suggested to protect property and human life from disasters, they have not been widely applied though. Because
they do not satisfy the recent trends that emphasize the surrounding scenery. In this study, a moveable barrier on
revetment is proposed against wave overtopping. This moveable barrier has two function, sightseeing and
protecting. In case of usual day, it is installed on the revetment and used observatory deck for sightseeing. When
wave overtopping has occurred by storm surge, it protect coastal area through changing of flat deck to triangular
barrier. The hydraulic and the structural performance of the newly proposed movable barrier was investigated
through numerical analysis using commercial program. As a results, this structure has numerically good perfor-
mance, and follow-up research is required through experimental tests though.

Keywords : moveable barrier, overtopping, storm surge, numerical analysis, structural analysis, hydraulic analysis
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Table 1. Dimensions for numerical experiments
Regular wave Stream 22 Turbulent model k-€2
Irregular wave Bretschneider-Mitsuyasu Inertia coefficient, C,, 1.2
Significant wave height (m) 2.0 Drag coefficient o, £ 1500, 3.6
Significant wave periogl (s) 6.73 Porosity 0.37
Density of fluid (kg/m’) 1027.0 Kinematic viscosity (m’/s) 1.3604E-06
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Fig. 5. Detailed dimensions for test cases.
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Table 2. Material properties for analysis

Material type Properties
Mass density of steel (kg/m’) 7850
Elastic modulus of steel (GPa) 210
Poisson ratio of steel 0.3
Yield strength of steel (MPa) 320
Tensile strength of steel (MPa) 490
Mass density of concrete (kg/m’) 2400
Elastic modulus of concrete (MPa) 27536
Poisson ratio of concrete 0.17
Compressive strength of concrete (MPa) 30
Front Wall
5600mm
400ngrp 1200mm,
600mm
| AT
/ 500mm @
@/ 550mm D500
7ix
D500
Rear Wall 9000mm
T ) |
@)‘ S I\L/Dsoo
/‘ 550mm \@
b0 300mm
iex

Fig. 11. Dimension of analysis model.
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ODB: fulltest_cable_load.odb Abaqus/Standard 6.13-1 Wed Nov 22 14:58:35 GMT+09:00 2017

I » X Step: Step-2

Increment  32: Step Time = 100.0

Fig. 12. Investigation point on roller frame.
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Table 3. Distribution of Von-mises stress during moving barrier
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