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Abstract : In this study, a finite element model based on the SU/PG scheme was developed to solve shallow-water equations and the
influences of parameters and internal boundary conditions on depth-averaged flow behavior were investigated. To analyze the effect of rough-
ness coefficient and eddy viscosity on flow characteristics, the developed model was applied to rectangular meandering channel with two bends,
and transverse velocities and water depth distributions were examined. As the roughness coefficient adjacent to wall increased, the velocities near
the wall decreased, and the reduced velocities were compensated by the expanding mid-channel velocities. In addition, the flow characte-
ristics around a circular cylinder were analyzed by varying the internal boundary conditions as free slip and no slip. The assignment of slip
condition changed the velocity distribution on the cylinder surface and reduced the magnitude of the shear stress up to one third.
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Fig. 1. Velocities at wall boundary.
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Table 1. Simulation conditions for analyzing parameters influence,
A n Kinematic viscosity(m’/s)
RUN O(m’/s) h(m) - )
Adjacent to wall Interior U,y Upy Uyy
Mi-1 0.013
Mi1-2 0.025 5
10°
MI1-3 0.040
M1-4 0.060
0.06 03 0.013 ; ; ;
M2-1 10 107 10
M2-2 10° 5x10° 10°
0.013 ; .
M2-3 5x107 10 5x10”
M2-4 5x10° 5x10° 5x10°
10m Table 2. Computational domain and flow properties for analyzing

Fig. 2. Finite element and material assignment for analyzing pa—
rameters influence

o, 107-10° m’s W9J2] g 243t Aol 559 B
2] @afo] TheshA WAISICE 107109 mYs W$1o) Fhe
AT B9 WHE RS G412 H23| ALY
oul maoAe] BEE AURE FHo Rk
oI ol W9IS] WREYIA 22 283 4wl
s B 79 dAFeRR 2 Aol 10'3 m’/s
o dREHATHE 7]1—# i QAE ALt
ojmtt suj 2 ghe Easto] moAol2S TAGIC
RRE el e W RARES oAyl J
S5k Blaskoie). Bojof A8t === Fig. 29F o]
2(b) 1.0 m, FAZo] 150°, AFRYE=(AHoll A FH7HA] &
o %9 AP w2 TRALE YAAYR e 7Y
1.522] = 7o) Ut E 71x|= AZE o Alsleg
OI‘ILG)C’H AAE 2 50712 94 = o] 7153t micro-
ADV A& olgsle] A3 87H—4 el Aolx F
WRRAA] WelZ f4A} A WASHE AlolAg
Aste] Sx|5e] Auer wlmstgch. AEOlS $I5
xS S18740] AT M8 B4 A ARZbE
o2 Aztsiglon, wuo] AHI 84 2EASE
Table 1 9 Fig. 29} 70| WE 2 Agate] wwl 2w
o o3t Qake BAshar

2.4. HSAAT7I0| 5 BA2 st $4| mojzd
wol Ke] HANE o] EAsh WEEAT v

56

influence of internal boundary conditions,

Geometry
Variable Symbol Value
Channel width B 2m
Channel length L 4 m
Pier diameter D 022 m
Bottom slope So 6.25%10"
Flow properties
Properties Symbol Value
Slip condition SL
No slip condition NS
Upstream velocity U, 0.1 m/s
Downstream depth heo 0.185 m
Roughness coeff. n 0.012
. SEEESE]
(o
u, D=0.22m" ]
s 3
=E: )
- T =]
L=4m

Fig. 3. Finite element for analyzing influence of internal boundary

condition,
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Fig. 6. Velocity contour of Mi—1(Unit: m/s).
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Fig. 7. Depth contour of M1—1(Unit: m).
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Fig. 10. Shear stress in xx—direction(Unit: N/m’). Fig. 12. Shear stress in yy—direction(Unit: N/m’).
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