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TSUNAMI MODEL EXPERIMENT OF KOCHI HARBOUR

By Yuichi IWAGAKI, Yoshito TSUCHIYA and Shigehisa NAKAMURA

Synopsis

Tsunami disaster and its prevention as a problem of coastal engineering have recently
become important. In this paper, tsunamis in Kochi Harbour are studied experimentally
by the use of a hydraulic model with a tsunami generator of plunger type controlled by
a hydraulic servo system.

After it is proved that the Chilean Tsunami can be successfully reproduced in the
model basin, behaviours of a design tsunami and regular waves with various periods in
Kochi Harbour are studied for the present topography and for the case after dredging
and reclamation. The effect of tsunami breakwaters constructed at the entrance of the

harbour is also studied form the view point of the behaviours of tsunami in the harbour.
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Photo 1 Tsunami generator.

Photo 2 Controller of tsunami generator.
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Fig. 1 Schema of tsunami generator.
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Fig. 2 Block diagram of servo system for tsunami generator.
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Fig. 3 Plane of tsunami model of Kochi Harbour (present topography).

Photo 3 Bird’s eye view of tsunami model of Kochi Harbour.



i - LB - i BB ORI 5 KAEER 475

Fig. 4 Location of stations where water levels were recorded in the
tsunami model. Tide gauges are located at St.1, St. 3, St.7,
St. 17 and St. 21 in the prototype of the harbour.
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Fig. 5 Reproduction of Chilean Tsunami in Kochi Harbour (result
of the experiment was reduced in the scale of prototype).
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Fig. 7 Spectra of the Chilean Tsunamis in Kochi Harbour (result
of the experiment was reduced in the scale of prototype).
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Fig. 8 Spectra of the Hiuganada Tsunamis in Kochi Harbour.
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Fig. 9 Time changes of water levels and Fig. 10 Propagation and deformation of a
current velocities near the entrance design tsunami in the tsunami
of Kochi Harbour in the model of model of Kochi Harbour (present
present topography (in the scale of topography) in the model scale.
prototype).
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Fig. 11 Distribution of crest height of a design tsunami in the model
of Kochi Harbour (present topography) in the scale of proto-
type(unit: D.L. m).
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Fig. 12 Distribution of wave height of a design tsunami in the model
of Kochi Harbour (present topograpy) in the scale of proto-
type(unit: m).
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Fig. 13 Travel time of a design tsunami in the model of Kochi Harbour
(present topography) in the scale of prototype (the experimental
values given at the stations and the calculated values in minute
on dotted lines respectively).
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Fig. 14 Plane of tsunami model of Kochi Harbour (one of the cases
after dredging and reclamation).
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Fig. 15 Effect of dredging and reclamation on distribution of wave
height of a design tsunami in the model of Kochi Harbour
(ratio of the wave height in the model after dredging and
reclamation to that in the model of present topography).
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Fig. 16 Effect of dredging, reclamation and tsunami breakwaters on
distribution of wave height of a design tsunami in the model
of Kochi Harbour (ratio of the wave height in the model
after dredging and reclamation to that in the model of present
topography).
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Fig. 17 Effect of tsunami breakwaters on distribution of wave height
of a design tsunami in the model of Kochi Harbour after
dredging and reclamation (ratio of the wave height in the
model with the tsunami breakwaters to that without the
tsunami breakwaters).
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Fig. 18 Generation and propagation of an undular bore in the model
of Kochi Harbour (in the model scale).
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