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Prediction of Mean Water Level Rise Behind Low-Crested Structures and Outflow
Velocity from Openings by Using a Hybrid Method Based on Two Dimensional

Model Test and Hydrodynamic Numerical Modeling
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Abstract : The stability of low-crested structure (LCS) and overtopping discharge over a seawall behind the LCS
are influenced by the water level behind the structure. Hence, the experimental results can be distorted unless the
increase of water level is known when two-dimensional experiment is carried out. In order to estimate increase of
the mean water level behind the low-crested structure, this study applied a hybrid technique that combined results
of two-dimensional model test and hydrodynamic numerical modeling based on the relationship between the water
level and discharge. By using this technique, the mean water level increase and flow field can be obtained almost at
the same time, which resolved the above problem considerably. In addition, this method can provide an approximate
information about the outflow velocity from the openings of the structure, which is helpful for selecting appropriate
planar configuration of the low-crested structure.

Keywords : low-crested structure, water level rise, outflow velocity, breakwater design, offshore breakwater, hybrid
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Table 1. Effects of wrong representation of mean water level behind LCS with respect to 2D model test

Measured quantity

Effects

Transmitted wave height

Runup height at seawall
Overtopping discharge at seawall
Storm surge

Stability of rear slope

. Wave pressure at seawall

o E L~

Slightly different from the true value

Slightly different from the true value

Significantly different from the true value

Reliability is lowered

Significantly different depending on the shape of LCS
Likely to be different in terms of magnitudes and ranges
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Fig. 12. The initial evaluation of the mean water level behind LCS.
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Fig. 13. The final evaluation of the mean water level behind LCS.
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Fig. 15. Flow chart of the hybrid method applicable to LCS design.
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