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ABSTRACT: This study investigated that the numerical experiment for analysis on free overtopping flow by a weir of levee
type, as the first stage of the development of a numerical technique for prediction methodology based on a numerical model.
Using 2-dimensional flow models, Nays2DH, we conducted numerical simulations based on existing experimental data to
compare and verify the models. We firstly discussed the numerical reproducibility for the discontinued flow by weir shape,
and calibrated the computational flow through preprocessing of channel bed. Further, we carried out and compared the
simulations for prediction on the overtopping flow by the number of weir gates. As a result of simulations, we found that the
maximum flow velocity of downstream of weir increases when the number of weir gates increases under the same cross
sectional area of flow. Through such results, this study could present basic data for hydraulic research to consider the water
flow and sediment transport depending on weir operation in the future work.
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Fig. 1. Schematic diagram for computational domain (upper: horizontal, lower: longitudinal).
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Fig. 2. Simulation results depending on the iteration number of four-point averaging (EXP: gauged water level of Hermann
and Willi (1998), Bed: channel bed, WL: water level, O - 150: the iteration number).
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Table 1. Parameters of computational model and simulation cases

Parameter Value (Unit) Parameter Value (Unit)
Inlet flow discharge 80 (L/s) Downstream water level 0.28 (m)
Turbulence model Zero equation Simulation time 120 (s)

Computational domain size

3.75 x 0.5 (m?)

Uniform grid size 0.01 x 0.01 (m?

Manning roughness

0.005, 0.01, 0.015 (=selected)

coefficient (S-1m1/3) Time Step 0.0001 (S)
Height of weir 0.3 (m) Bottom length of weir 1.5 (m)
Slope of weir 1(MV):2H) Crest length of weir 0.3 (m)

Simulation cases

1) No_gate; 2) Case 1 (one channel); 3) Case 2 (two channels)

Table 2. Simulation reproducibility by Manning roughness coefficient

Manning roughness (n) RMSE (m) R?
0.005 0.062 0.857
0.01 0.063 0.859
0.015 0.059 0.873
0.6 0.7
Flow Flow
05 4sremmag ) o —
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Eo04 B
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203 - S
c et 803
o o il Yoz
0.1 o1
0 0
0 1 2 3 4 0 1 2 3 4
Distance (m) Distance (m)
—Channel bed = EXP 0.005n 0.01n 0.015n —Channel bed No_gate Casel Case2

Fig. 4. Simulation result of water level for sensitivity
analysis (EXP: gauged water level of Hermann and Willi
(1998), 0.005-0.015n: water level by Manning roughness
coefficient).
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