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Hydraulic Characteristics of the Non-power Soil Cleaning and Keeping System by the Large-Scale
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Abstract

In this study, the large-scale hydraulic model test was performed to investigate the hydraulic characteristics for development of the non-power soil
cleaning and keeping system at the dike gate. The outlet height, outflow number, outflow discharge, and outflow cycle were compared and analyzed. The
non-power soil cleaning and keeping system was most effective at 11.2 mm in the outlet height. And then the mean outflow cycle was 1.09 sec, and the
mean outflow discharge was 0.00164 m’/s. The total outflow number increased gradually as the water level of a water tank increased, and the outlet height
decreased. As a level of water tank decreased, the mean outflow cycle was lengthened, and the unit outflow discharge increased. This result showed this
system was most effective. To remove the silty clay deposited in facilities, the methods of excavation, dredging, high pressure washing, etc have been
applied to the tidal facilities such as land reclamation, a small size fishing port, and a harbor for maintenance. However, this is extremely cost-ineffective,
whereas the non-power soil cleaning and keeping system will bring about an enormously positive economic effect. In addition, when the non-power soil
cleaning and keeping system is applied to the dike gate of land reclamation, a thorough examination of the local tidal data and the careful system planning
are required to prevent the disaster damage caused by flooding.
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Fig. 1 Non—power soil cleaning and keeping system at the dike
sluice
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Fig. 2 Tidal curve in Taecheon port (2012.1,1~2013,12.31)
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Table 1 Regional distribution of sea dike gate
Gate sill elevation (m)
Classification
Total 0.0 0.0~-10 | -1.0~-20 | -2.0~-3.0 | -3.0~—4.0 | -4.0~-50 | —=5.0~-6.0
Total 150 - 47 53 34 12 2 2
Incheon 30 - 10 10 10 - - -
Gyeongi 8 - 1 2 - 5 - -
Chungnam 19 - 6 5 4 2 1 1
Jeonbuk 2 - - 1 1 - - -
Jeonnam 91 - 30 35 19 5 1 1
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Fig. 3 The tide distribution map in Korea
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Fig. 4 Grain size distribution (Taecheon tide—gate)
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Fig. 5 Model test apparatus of the non—power soil cleaning and
keeping system

Table 2 Size of laboratory model apparatus

Unit © mm

. Width Height Length .
Classification (bo, ;) (h.) (L) Material | Remark
Water tank 1000 2000 1000 Steel |Air valve
Bottom plate| 1000 - 1200 |Concrete | Concrete
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Table 3 System mechanism

’ External force of the water tank | Internal force of the water tank . Boundary Internal water
Progression : Air valve
(Pe) (Pi) surface force level
Ebb Tide Atmosphere pressure Internal air pressure P =P -
h{ Close
Ouilet Atmosphere pressure Internal air pressure P,=PF -
Ascending ) y o it o
h mosphere pressure nternal air pressure
; P . P . P Open P <P Ascend
Outlet Hydrostatic pressure Hydrostatic pressure
) ) Atmosphere pressure Internal air pressure
High Tide pnere p " P,=P Stop
Hydrostatic pressure Hydrostatic pressure
h,y Atmosphere pressure Internal air pressure pP—p Sto
Outlet Hydrostatic pressure Hydrostatic pressure ct P
C;utlft N X termal a P,> P
h mosphere pressure nternal air pressure
) y ° P } ) P Close 7 Descend
Descending Bottom Surface tension Hydrostatic pressure pop
plate ¢
h(
Bottom Atmosphere pressure Internal air pressure P =P, -
plate
Ebb Tide Atmosphere pressure Internal air pressure P=PF -

o] EAjof] EhAySiT) (Park, 2013).
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