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Estimation of Gate Discharge Capacity by Physical Model Test and FLOW-3D
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Abstract : In this study, we estimated the discharge capacity of Solicheon sluice gate in Gunjang national
industrial complex by hydraulic physical scale model test and FLOW-3D. It was showed that the discharge
capacity of gate carried by physical model test and numerical analysis was similar.

Keywords : sluice gate, hydraulic physical scale model test, FLOW-3D
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Fig. 1. Plane view of solicheon gate structure.
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Fig. 3. Cross section view of solicheon gate structure (2).
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Fig. 4. Cross section view of solicheon gate structure (3).

Table 1. The specification of gate structure

T ¥ ) £
R FHEE AT AT £IA 3
Wl ETE 5.50m x 5.00m x 48 x 29 (0|3} F&
Wl Sill 11 EL.(-)2.500 m
Az 3.00 km
F5A S 1,221,750 m*(AIL EL.(+)4.500 m)
8= A EL.(+4.500 m
842 AREIET EL. 0.000 m
A SR EL.()3.000 m
- ®AH¥kT : EL.(+)2.760 m ~ EL.(+)2.940 m
m - _%’—“r AT ; EL(+)8.060 m (¥R ZAT E)
BH HZVS‘XLT’_ é@ H ]H]—_-ﬂ_ - EL. (+)6 000 m
- W ﬁlsﬂﬂ EL.(+)13.700 m (37141 715, Ak7|4)
]H‘_Tl 9l E4=9] EL.(+)3.750 m, A} 1—:‘&# EL. (1)3.739 mE& J&jsle] via~2e] by
7] g HQ 4R TS Y3t} e TS WjFRY) A UHE EL.(+)6.000 mOE FP)A
FA714 ABIE EL(H13.700 mC 2 AE AA
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Table 2. The range of boundary condition

Aggc Fi 2 F3 F4 F5 F6 F7 F8 F9
3&TH(EL. m) (+)3.750

$Z2S(EL. m) ()3.739 ALLW (93.000 (-)2.000 (-)1.000 0.000 (HI1.000 (H2.000 (+)3.000 (+)3.739 AHHW
4 2Hm) 7.489 6750 5750 4750 3750 2750 1750  0.750 0.011
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Fig. 7. The process of building physical scale model.
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Table 3. The result of physical scale model test

AR g Fl F2 F3 F5 F6 F7 F8 F9
FZ<S4(EL. m) (+)3.750

HZ2(EL. m)  ()3.739 ALLW (93.000 (-2.000 (-)1.000 0.000 (+)1.000 (+)2.000 (+)3.000 (+)3.739 AHHW
Y ZHm) 7.489 6.750 5750 4750 3750 2750 1750  0.750 0.011

B 5 Zm's) 570 569 568 565 556 547 403 39

Fig. 8. The scene of physical scale model test.
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Fig. 9. Construction of 3D Numerical Model.
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Table 4. The result of numerical model test

Hehe o2 W, §u0) AL MSUE T2
3 el A 4 AES WAL, AFUE P
20) B MACFHS AP PP Mol @ 3
oz et

5. X9

51389 1A

B AFeIME 33 38 AdAI9E =9 FLOW-3D
Ver.9.210] AF2E 9T} 3318 X RolE 3a3do 8 A4
| 7158 259 4¥E 2

9] 71818kA g 22k o ZAE A

s k. 2 Tl

YTEg ukg

==

©.Z Solid Edge Ver. 202 ©]£3}o] 3214 =g A

. = 3
A ze 3559 HEES W2} (m) B (m'ls)
= (EL. m) (EL. m) GATE1 GATE2 GATE3 GATE4  TOTAL
142.77 156.31 156.63 157.02
F1 (-)3.739 7.489 612.72
(23.3%) (25.5%) (25.6%) (25.6%)
137.90 148.53 150.99 159.52
3. ) 596.94
F2 (-)3.000 6750 (23.1%) (24.9%) (25.3%) (26.7%)
13797 148.54 149.70 146.60
2. . 80
F3 (2:000 5750 (23.7%) (25.5%) (25.7%) (25.2%) >82.8
137.12 148.71 151.40 142.68
Il. . 79.91
F4 (-)1.000 4730 (23.6%) (25.6%) (26.1%) (24.6%) 5
135.38 147.40 14877 14746
) X . 579.01
k5 (1)3.750 0.000 3750 (23.4%) (25.5%) (25.7%) (25.5%)
136.93 146.27 148.92 145.64
Fé (+)1.000 2750 (23.7%) (25.3%) (25.8%) (25.2%) 377.76
131.63 146.68 149.62 144.94
+)2. . 72.87
F7 (+)2.000 1750 (23.0%) (25.6%) (26.1%) (25.3%) S72.8
9231 111.78 113.88 103.52
+)3. . ;
F8 (+)3.000 0.750 (21.9%) (26.5%) (27.0%) (24.6%) 42149
7o 413739 0011 991 1048 10.53 10.22 14
: ) (24.1%) (25.5%) (25.6%) (24.8%) ’
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Fig. 10. The scene of 3D numerical model test.
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Table 5. Comparison of the Result between Physical and Numerical Test
ARz F1 F2 F3 F4 F5 F6 F7 F8 F9
3549 (EL. m) (#)3.750
s (-)3.739 (H)3.739
SZY EL.m)  appyw 3000 (92000 (91000 0000  (H)1.000  (H2000 (H3.000 o
4 #(m) 7.489 6.750 5.750 4.750 3750 2750 1.750 0.750 0.011
B (ms) 570 569 568 568 565 556 547 403 39
SRS (') 61272 59694 58280 57991 57901 57776 57282 42149 4114
WE=2) (m'fs) 4272 2794 -1480  -1291  -1901  -21.76 25.82 -18.49 -2.14
YB3 (%) 7% 5% 3% 2% 3% 4% 5% 4% 5%
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