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Synopsis

An evaluation method for exchange of water mass through breakwaters with openings Is
proposed on the basis of the results of hydraulic experiments, field observations and numerical
simulations. Hydraulic experiments with 1/20 scale models showed that: (1) flows inside a
caisson with openings could be treated as a potential flow; (2) water mass flowing through the
breakwater was proportional to the water level difference between entrance and exit, (3)
hydraulic conductivity was affected by the opening shape and the ratio of the openings with
respect to the total surface area of the wall. From field observations at Mitajiri-Nakanoseki Port,
we found that : (1) the exchanged water mass was related to the tidal fluctuation; (2)
relationships between exchanged mass and tidal fluctuation vary with seasonal tidal flow patterns.
The 2-D tidal flow numerical simulations revealed that the exchanged water mass can be
evaluated by applying the hydraulic conductivity parameter obtained by the present hydraulic

experiments.

Key words: water exchange rate, opening ratio, hydraulic conductivity, tidal range, exchanging
water mass, numerical model
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