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ABSTRACT

One of the most serious problems with concrete small dams or barriers installed in small/median rivers is the deposit of sediments,
especially, in Korea. An effective way to discharge such sediments to downstream is to construct a bypass pipe under the river bed.
However, efficiency may become lowered if ripraps are entered into the bypass pipe. Therefore, in this study, we derived the threshold
condition for the exclusion of ripraps from the bypass pipe using 3D numerical analysis. Upstream flow of the small dam was assumed to
be stationary, and the energy concept was applied to the control volume containing the bypass pipe and its periphery. As a result, when the
ratio of the water level difference between upstream and downstream to the diameter of the riprap was approximately equal to 1.2, the
threshold condition for exclusion of the stones or riprap from the bypass pipe was affirmatively determined. If the characteristics of the
adsorptive sediment adversely affecting the river environment in the future would be taken into account, results from this study are
expected to put to practical use in the management of concrete small dam with bypass pipe system.
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ou 1 1 ap

c’)t+ Vf{ A, +UA +wA Bz}_ p@l‘+G + £, (3-1)

ov 1 ov ov wl|_ 1dp

of + v {uA.,,,, Py +0v4, 2y +wA, py" }— oy +G,+f, (3-2)
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ow 1 ow ow ow|_ 1 9p
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o714 f=HAAEN), G=AHHN)S HERATE A2 VOF(Volume of Fluid) & AF8-5}0] o7} Ht VOF+=
THAL] YIAE EA5H= A0 2 AR AXFUIE ol 55k Rt AHS S0k galelE T o= Yt T3St
e Folkzol oJalf At 7F 840 3HA /& H EF AA-a2 7Aktste] Al sk 7'Ml FAVOR
(Fractional Area Volume Obstacle Representation)-2 AR5}, FLOW-3DE= HRGE-2 SlA45k= -9 RANS 74]
3o EtA 2)(mixing length) 23, F<5= k- & &3, RNG(Renormalization Group) - ¢ 19 5 THRMIFREE-S 29
5to] ARS-SEAL, LES(Large Eddy Simulation) 7192 AF83H(Lee et al., 2007; Choi et al., 2008). T3t FLOW-3D+=
FAVOR(Fractional Area Volume Obstacle Representation) 7|5-& AR8510] 214 o] AZIA| Al AHESHHA T 74| 2]
J AT R E0] FoS FESH] AR PAFS BHH 0 2 3 AT 4= QITHFLOW-3D user manual, 2010). 2 ]|
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(FLOW-3D user manual, 2010).
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Fig. 1. Conceptual sketch showing side view of experimental channel (Jeong and Lee, 2017)
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Table 1. Dimensions of Bypass pipe (Jeong and Lee, 2017)

Type Ly (m) L, (m) Ly (m) 0 h (m)
A 0.67 0.26 0.78 60°
B 0.40 0.32 0.53 45° 0.275

C 0.10 0.45 0.15 30°
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Fig. 3. Experimental scene (Jeong and Lee, 2017)
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Table 2. Simulation cases for verification of FLOW-3D

Contents Range Remarks
Ratio of up and downstream depth 3.90, 4.68, 4.88 h,/hy
Ratio of pipe and riprap diameter (m) 0.1,0.2,0.3,0.4, 0.5 D,/D
Type of bypass pipe A,B,C -
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Fig. 4. Comparison of experiments and 3D simulations using dimensionless parameters
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Fig. 5. Simulation scenes for moving of riprap in Sand-exclusion pipe
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Fig. 6. Threshold condition for exclusion of riprap in bypass pipe
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