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Feasibility Analysis of HEC-RAS for Unsteady Flow Simulation in the Stream
Channel with a Side-Weir Detention Basin
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Abstract

It is necessary to perform the precise analysis of unsteady flow for effective design of the side-weir
detention basin installed in the river. Generally, the HEC-RAS program, which is a 1D unsteady numerical
model, is mostly used to simulate the unsteady flow for rivers. However, it is difficult to have confidence
of unsteady flow results simulated by HEC-RAS due to the lack of experimental data and field monitoring
data for the channel with a side-weir detention basin. Therefore, the purpose of this study is to validate
or verify the simulation results calculated by HEC-RAS through the experiments for the open channel with
a side-weir detention basin using specially—designed unsteady discharge—supply system. The experimental
cases Included unsteady flows in the straight channel with and without a side-weir detention basin.
Especially, for the case with a detention basin, the experiment was performed to consider only the free
flow condition over the side-weir. The study results showed that values of water level and discharge
obtained from HEC-RAS coincided reasonably with experimental results with the maximum error of 3%
for water level and 1% for discharge in the case of the flow without the side-weir detention basin and

4% for water level and 2% for discharge with the side-weir detention basin.

Keywords : HEC-RAS, unsteady flow experiment, side-weir detention basin, free over flow
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Table 1. Experiment and HEC-RAS Results without a Side-weir Detention Basin

Time Water level (EL.mm) Discharge ( 2/s)

(min) | Experiment | HEC-RAS |Difference (mm)| Error (%) |Experiment| HEC-RAS | Difference | Error (%)
0:00 317 317 0 0 26 26 0 0
1:00 317 317 0 0 26 26 0 0
2:00 317 317 0 0 26 26 0 0
3:00 317 317 0 0 26 26 0 0
4:00 317 318 1 2 27 26 -1 -1
5:00 319 319 0 0 28 28 0 0
6:00 330 330 0 0 39 38 -1 -1
7:00 354 353 -1 -1 66 65 -1 -1
8:00 372 373 1 2 90 90 0 0
9:00 377 378 1 1 96 96 0 0
10:00 380 381 1 2 101 101 0 0
11:00 380" 381" 2 3 101 1017 0 0
12:00 380 380 0 0 100 99 -1 -1
13:00 374 375 1 2 92 92 0 0
14:00 362 363 1 2 76 75 -1 -1
15:00 339 341 2 3 47 47 0 0
16:00 323 322 -1 -2 32 33 1 1
17:00 319 320 1 2 29 28 -1 -1
18:00 316 316 0 0 25 25 0 0
19:00 316 316 0 0 25 25 0 0
20:00 316 316 0 0 25 25 0 0
21:00 316 316 0 0 25 25 0 0
22:00 316 316 0 0 25 25 0 0
23:00 316" 316" 0 0 25" 25" 0 0
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Table 2. Experiment and HEC-RAS results with a side-weir detention basin

Time Water level (EL.mm) Discharge (¢/s)

(min) |Experiment| HEC-RAS | Difference (mm) | Error(%) | Experiment |HEC-RAS| Difference | Error(%)
0:00 317 317 0 0 26 26 0 0
1:00 317 317 0 0 26 26 0 0
2:00 317 317 0 0 26 26 0 0
3:00 317 317 0 0 26 26 0 0
4:00 317 317 0 0 26 26 0 0
5:00 318 319 1 2 27 27 0 0
6:00 332 330 -2 -4 40 39 -1 -2
7:00 353 353 0 -0 66 65 -1 -2
8:00 366 367 1 2 81 80 -1 -2
9:00 369 369 0 0 84 84 0 0
10:00 370 371 1 2 87 87 0
11:00 371" 371" 0 0 87" 87" 0
12:00 370 370 0 0 85 85 0
13:00 364 365 1 2 79 78 -1 -2
14:00 355 355 0 0 67 66 -1 -2
15:00 336 337 1 2 44 45 1 2
16:00 323 324 1 2 33 34 1 2
17:00 319 320 1 2 28 29 1 2
18:00 316 316 0 0 26 26 0 0
19:00 316 316 0 0 25 25 0 0
20:00 316 316 0 0 25 26 1 2
21:00 316 316 0 0 25 26 1 2
22:00 316 316 0 0 25 26 1 2
23:00 316” 316" 0 0 25" 25" 0 0
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