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Field Investigation on Water Inlet Ability of a Hybrid Caisson with a Function
of Seawater Exchange
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Abstract:

JFE Engineering has developed a hybrid caisson breakwater with a function of water exchange to improve the water quality
in port and harbor. One of the characteristics of this caisson is having a permeable slit caisson with a submerged vertical plate
in a water chamber to generate a one-way flow from offshore to harbor by this plate. Through the field investigation in Misaki
Fishing Port, the authors proved that a one-way flow was generated from offshore to harbor, and maximum velocity 0.2 m/s
was obtained under the condition of significant wave height 0.25 m. This paper describes the result of the field investigation and

the comparison hydraulic model test with the field investigation.
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Fig.3 Flow pattern of seawater exchange
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Fig.6 Time series data of water inlet velocity (ST-B)
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Fig.7 Relation between mean flow velocity and significant
wave height
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Fig.8 Relation between mean flow velocity and water surface
elevation
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Table 1 Condition of experiment

. 0.25, 0.5, 0.75, 1.0
Wave height, 1 M1 0.025, 0,05, 0.075, 0.1)

. 4.0, 6.0
Wave period, 7' (s) (1.26, 1.90)

—0.4,0, +0.4, +0.8
* s Uy )

he M| 0.04, 0, +0.04, +0.08)
Size of channels** (m) ?(‘)3(’)30%’015‘0’011‘50 15)

( ) : Experiment
* Height between top of submerged vertical plate and water surface
** Channels are rectangular.
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Fig.9 Cross section of the models
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Fig.10 Relation between flow velocity and water surface
elevation (Result of experiment)
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Fig.13 Result of numerical simulation
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