Journal of Port and Harbor Research. RIPAH
Korea Maritime University. Vol. 6. pp. 109~120, 1995

HEAENAEE $94% B 1M, pp. 4556, 199%5.

CArold FAFHES 27 AT B AT

s -AxA*-A S ET-00

A Study on the Initial Behavior of Dredged Material Disposal
in the Coastal Water

D. D. Jeong-J. Y. Kim, S. H- Shin - J. W. Lee

Key Words : £4 E(dredged material), 31%}%7](ocean disposal), % 3}(entrainment), 37
(descent), %17]1%(wastes), 43 (stratification), ] &4} (convective diffusion),
=2 %3] (dynamic collapse), 74 Efalling speed), 7H-2=#EGaussian
distribution)

Abstract

_ Investigation of the physical behavicr of dredged material disposal in coastal water
includes estimations of water column concentration in the receiving water, exposure
time, the initial deposition pattern as well as thickness of material or: the bottom. The
conditions tested were intended to represent the disposal of material at the dumping
fields near the estuary area. Calculation based on vertical settling and horizontal
advection of single particles ignore the effects of bulk properties of the disposed
material, vertical and horizontal diffusion, and material dilution due to the entrainment
of ambient water during descent.

This paper focuses on the spatial and temporal changes in the dumping fields for
the water column and bottom at a hypothetically confined coastal water, where the
ambient time-invariant velocity and density profiles are applied, within the initial time
period following the instantaneous release of the dredged material. This model
-accounts the behavior of material after release divided into three phases: convective
descent, dynamic collapse and long-term passive dispersion
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Table 3.1 Mathematical definitions for the governing equations

No. Definition and mathematical form
1 Cloud mass m=V.,p
2 Cloud momentum M= Ca0 VCU
3 Cloud buoyancy B=V/p,(0)—p)
4 Cloud buoyancy force F=V g(p—pJ)
5 Entrained volume rate E=Ag al U—ﬁ:l
6 Volume rate of solids leaving cloud S;=A, v4Ci(1—8))
and (Sp;=C;Vy=C;4V,
7 Solid volume of the component in cloud '

P,‘= VCC,'
8 Fluid-induced drag forces on the cloud

Fg:%PaCDAx.y.z I U—Uzl (u—u,)

—Fb'—" —'Vag(P—Pa)'*‘jd[[ CMchv]
+ A,Zi: | vsl piCl1—=8) v

Ambient density in the region of the cloud

Bottom reaction force

10
pa=po(1—€y) = po(1—e(a—y))

1 Density inside the cloud p=py(1— 7£a0_ ey)=py(1— 7";—0 e(a—y)

12 Vertical diffusion coefficient K,=K,(1+BR)*
£, do _
where R;= _.07:.22_ , Richardson No.
(%)
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Table 3.2 Intial values of the coefficients

Description Value
: Entrainment coefficient
for convection, @ 0.235
Entrainment coefficient 0.100
for collapse, «a 0.500
Drag coefficient for a sphere, Cp 1.000
. Form drag coefficient, Cp 0.010
Skin friction coefficient, Cy 0.010 .
Bottom friction coefficient, C, 0.001
Dissipation parameter, a; 0.025
Vertical diffusion coefficient, K,,
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Table 4.1 Material characteristics
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Fig. 4.1 Model boundary and applied flows :
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