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Hydrodynamic Numerical Simulation

on the Pile Type Structures

Sung-Geun Bae

Department of Civil Engineering, Graduate School of Industry

Pukyong National University

Abstract

Existing coastal protection structure were mainly composed of gravity
type. Gravity type structures result in many problem which are around
morphology change, seawater flow change and so on. Therefore it is
required to design of new type structure. Pile type structures get into the
spotlight due to environmental and functional advantages. In this paper
examined hydrodynamic change due to construct of pile type structures.
Modified two dimensional hydrodynamic model(DIVAST) used to simulation
of tidal current. Numerical test were composed of present stage, case of the
gravity type structures constructed and case of pile type structures
constructed. Difference of flow velocity, water exchange rate and water
transport capacity were calculated and compared to gravity type and pile
type result. Calculated results showed pile type structures reduce to flow
velocity change and increase to water exchange rate. Therefore pile type

structures prove to have much advantages than gravity type structures.
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Fig. 2.1 Flow chart of the DIVAST model.
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ALGAANA 25E AR Astel AZANA 2% FRAFEA
49 ZHBSHHEES olgald] Fo FUSVATZM), FHIVAFE
(S99 WEAsh A7e ENRAZACE ATk Table 318 ARANA
o AAZAL e

£

Table 3.1 Tidal harmony constants at the open boundary

M2 Sy Ki O

Location H(cm)|G(* ) [H(em)| GC* ) {H(em){ G( * ) {H(em)|G( )

Upper Yeong-do 40 [ 2330 19 |2630 4 137 2 112
Lower Yeong-do 38 12325 19 [12625| 4 135 2 106
Lower Left 38 12320 18 2620 4 | 134 2 105
Lower Right 37 12290| 16 [258.0| 4 134 2 104
Upper Right 37 122751 17 12571] 4 135 2 105

W) Fegexa
S5 45RwYo] AL DIVAST 2de] F8UxE= Table 329
2t

Table 3.2 Input parameters for the hydrodynamic model

Adzd 2 9828 AR € #
4 2 3 4x=4y=10, 20, 40, 80m (300x290)
AREA A At=1.0sec
q49c %5° 05 N
Z £ ¥ o] 80.0mm
o L 2 B Al 5= £#=1.016
G PAATA e=10.0
TN EE 1.25kg/m’
- 1026.0kg/m’
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Table 3.3 The result of tidal elevation verification(Mean Spring tide)

Observed(m) Calculated(m)
Station
LW. HW. Range LW. HW. |Range(Error)
T1 -0.596 0.647 1.243 -0.576 0.640 1.216(2.17%)
T2 -0.604 0.660 1.264 -0.578 0.627 1.205(3.8%)
T3 ~0.528 0.578 11 -0.553 0.608 1.07(3.0%)
S et

AEasrArde AALE HAE] 989 Fig. 339 vekd AF C

SANADNE FAAASATG vwEIt. C

FoZo] o]F7 HHelx, A SC1~SC3

= SClolME 1597 YA A- M 26412 38 2/AZ0] o] FoA

t}.

Fig. 35% A4 Cl~C29A 9 #Z8 ZFEAAE
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Fig. 3.5 The result of tidal current obsevation in the station Cl, C2.
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St. PC1 : June 28 ~ July 27, 2003
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Fig. 3.6 The result of tidal current observation in the station SCI.
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Fig. 3.7 The result of tidal current observation in the station SC2, SC3.
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Fig. 3.8 Computed tidal current in the station Cl.
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(b)Tidal scatter diagram
Fig. 3.9 Computed tidal current in the station C2.
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Fig. 3.11 Computed tidal current in the station SC2.
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Fig. 3.12 Computed tidal current in the station SC3.
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