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A Study on the Stability of Dumping Stone
and Gabion in the Seadike Closure
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Abstract

In the final stage of seadike closing, the flow in the tidal gap changes rapidly to high
accelerating flow, causing losses of construction materials. As the tidal velocity through
the gap of an end dump contraction is highly nonuniform, flow equations on relevant
studies have been of questionable accuracy to evaluate the figure of accelerating flow
and the adeguate size of closure material on the advancing boundary. A physical model
study was carried out in a 44m long by 0.6m wide and 0.7m deep flume. The model
was manufactured with quarry stone and gabion. Each of closure materials were
dumped at the head of spurdike and bottorm of closure gap. The model has been
calibrated by data measured in the final closing stage of Saemankeum seadike and
Shiwha seadike in western coast of Korea. Stability of the dumping materials in the
closing gap could be shown as a function of multidimensional parameters such as cur-
rent velocity, tidal depth, rock size and the efficiency of closing materials.

In the model study, the quarry stones were lost in the rapid flow where Froude
number is more than 0.65, however, the gabions were rather resistable than the stones
to be useful as the final closing materials in the seadike closure.

The result of the study may contribute to decide the stable size of the closure ma-
terial dumped into the rapid flow in the final stage of tidal gap closure.
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(Table 1) Model boundary of the seadike closure
Upsteam Closing Materials Downstream
Boundary Rock Gabion Boundary
flow discharge mean diameter mean diameter water depth
(ui/ s) (m) (m) (m)
0.082 0.017 0.05 0.10
0.065 0.022 0.055 0.17
0.050 0.028 0.06 0.20
0.032 0.07 0.24
0.08 0.30
0.33
(Table 2) Gabion in the model
Weight in Dw Shape Factor Weight in Prototype(kg)
Model(g) (m) a b [ SF §=25
320 0.0% 10 8 5 0.559 5,000
192 0.081 8 7 5 0.668 3,000
128 0.070 7 6 4 0.617 2,000
5 0.053 6.5 5.5 35 0.585 1,172
65 0.056 5 5 35 0.700 1,016
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{(Table 2)|A HF A4 Dy th& 2o g 32cm+*51cm—>4—35+16+320m 32cm
- 9em-
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7 dam ~ EL —8m
, sill $=1:2 gL~ 16m
Ds= 2x{W/(1.333x3.14xGs)}*™ (9)
Sand 32cm
EL. —32m
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(Fig. 2) Cross section of seadike closure
in the model
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(Fig. 3) Froude number and dimensionless shear stress of dumping rock at
the end of bottom sill of tidal closure (No. 5)
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{Fig. 9) Movement of dumping materials in the spurdike of the tidal closure
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