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Pre-Estimation of Soil Diffusion Caused by the Sea Construction
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Abstract[ ] The purpose of this study is to find a variation in traveling patterns of soil and soil diffusion due
to construction of the sea dike in Saemangum coastal sea region. Water circulations are calculated
diagnostically from the observed water temperature, salinity and wind data, and tidal residual current. Threc-
dimensional movements of injected particles due to currents, turbulence and sinking velocity are tracked by the
Euler-Lagrangian method. Calculated a variation in traveling patterns of soil and soil diffusion due to
construction of the sea dike deposited mostly from estuarine area of the Geum River to Gokunsan coastal sea
region. This results are believed to be the combined effect of coastal circulation.
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Table 1. Parameter for M, tidal current calculation

Coef. of ho. eddy viscosity(v,)

Grav. acceleration(g)
Coriolis parameter(f)

104 cm2s-1
980 cm sec?
8.55 % 10 5sec!

Mz — H (cm)
-~ K (deg)

Fig. 1. Observed co-amplitude and co-phase lines of M,
tide.
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Fig. 2(a). Calculated co-amplitude chart of M, tide.
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Fig. 2(b). Calculated co-phase chart of M, tide.
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Fig. 3(b). Flow pattern in the maximum ebb.
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Fig. 5. The amplitudes of tidal current.
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Fig. 7. Distributions of salinity and density obtained in summer.
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Table 2. Parameters used in the numerical experiment

Wind
Heatn flux ] Wind Velocity Wind .River
Name (‘cal cm = day " ) (m sec ™) Direction dljcharge
. m /s/m)
of river Summer Summer Summer
Geum river 300 5x10°
Mankyung river 300 WSW 8.6x10°
Dongjin river 300 8.6x10°
Table 3. Parameters for the residual current calculation

Time step (Af) 30 sec

Coefficient of horizontal eddy viscosity (v,) 5% 105 cm2 s

Coefficient of vertical eddy viscosity (v,) 5.0 cm2 s

Coefficient of horizontal eddy diffusity (k,) 5% 10° cm? 51

Coefficient of vertical eddy diffusity (k,) 5.0 em2s-1

Surface frictional coefficient {(c,) 1.3x 107

Overall mean density (p,) 1.0238g cm™3

Atmospheric density 12x 103 g cm=3
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7
s

upper layer(a)

middle layer(b)

low layer(c)

Fig. 8. The flow patterns of residual at three layer of the summer.
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Table 4. Parameters used in the numerical experiment
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©a8¢ | Case I | Case 11 | Case X, =X0 +ulst + (Vu)ut + R, (16)

Mean grain size of soil 0.05 0.2 0.4
Time of discharge 24 hr and 100 hr Y, =Ya + vAL + (VU2 +R, )]
Density of soil 2.65
Number of random 500 Zyy=Zn +Wws At +R; (18)
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Fig. 9. (a) Distribution of settlement and suspended (Case I,

form of suspended
calculated time 24 hr).
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Fig. 9. (a) Distribution of settlement and suspended (Case I, calculated time 100 hr).
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Fig. 9. (b) Distribution of settlement and suspended (Case II, calculated time 24 hr).
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Fig. 9. (b) Distribution of settlement and suspended (Case II, calculated time 100 hr).
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