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Abstract

The purpose of this study is to analyze the characteristics of hydraulic behavior of the natural channel flow
according to the temporal classification mode, and thus propose the hydraulic analysis method for future channel
design. For analysis, the temporal flow characteristics of the channel section was divided into the steady flow
and the unsteady flow. For hydraulic analysis, the HEC-RAS model, which is a one-dimensional numerical
analysis model, and the SMS-RAM2 model, which is a two-dimensional model, were used and the factors
used for analysis of hydraulic characteristics were flood elevation and flow rate. The flow state was analyzed
on the basis of the one-dimensional steady flow and unsteady flow for review. In the unsteady flow analysis
the flow rate changed by (-)0.16%~(+)0.26%, and the flood elevation varied by (-)0.35%~(+)0.51% as com-
pared to the values in the steady flow analysis. Given these results, in the one-dimensional flow analysis based
on the unsteady flow the flood elevation and flow rate were greater than when the analysis was done on
the basis of the steady flow. The flow state was analyzed on the basis of the two-dimensional steady flow
and unsteady flow. In the unsteady flow analysis the flow rate varied by (-)0.16%~(+)1.08%, and the flood
elevation changed by (-) 0.24%~(+)0.41% as compared to the values in the steady flow analysis. Given these
analysis results, in the two dimensional flow analysis based on the unsteady flow, the flood elevation and
flow rate were greater than when the analysis was done on the basis of the steady flow.

Key Words : SMS, HEC-RAS, One-dimensional hydrodynamic model, Two-dimensional hydrodynamic model,
Hydraulic characteristics
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Table 1. Sensitivity analysis
In-situ sampling Simulation Variation
Case Date Water Flow Water Flow Water Flow
depth(m) | velocity(m/s) | depth(m) | velocity(m/s) | depth(%) velocity(%)
02.07.06 1.48 0.860 1.46 0.87 1.35 -1.16
02.08.08 2.78 1.792 2.82 1.78 -1.44 0.67
Kumho 02.08.10 3.50 2.016 3.54 2.05 -1.14 -1.69
02.08.31 4383 3.238 4.75 3.31 1.66 -2.22
02.07.06 0.76 0.73 0.74 0.72 2.63 1.37
Daepyung 02.08.08 2.26 2.42 2.31 2.38 2221 1.65
02.08.10 3.03 2.55 3.11 2.61 -2.64 -2.35
02.08.31 3.30 2.60 3.25 2.66 1.52 -2.31
02.07.06 1.48 0.45 1.52 0.46 -2.70 -2.22
Dongchon 02.08.08 3.40 1.12 3.35 1.15 1.47 -2.68
02.08.10 5.00 1.54 512 1.51 -2.40 1.95
02.08.31 6.44 2.23 6.35 2.27 1.40 -1.79
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Table 2. Current velocity & flood level changes by 1-D steady and unsteady flows

Flow velocity Water surface elevation
Distance(m - ..
™ steaFdl;)(Vrvn/s) unst:;c(i);zm/s) Variation(%) stel;lioyVZm) unstl;l;g;(m) Variation(%)
0 331 3.31 - 35.7 35.70 -
500 1.87 1.86 -0.53 35.7 35.70 0.00
1,000 2.35 2.19 -6.81 36.25 37.03 0.29
1,500 2.52 2.78 10.32 36.57 37.22 0.24
2,000 2.75 2.78 1.09 36.52 37.52 0.38
2,090 292 2.96 1.37 36.68 37.74 0.40
2,590 2.40 245 2.08 37.14 37.77 0.24
3,020 3.35 3.36 0.30 37.46 38.01 0.21
3,520 2.59 2.65 232 38.28 38.51 0.09
4,020 225 2.30 222 38.47 38.51 0.02
4,530 2.17 2.26 4.15 38.65 38.95 0.12
5,030 2.29 2.31 0.87 38.84 39.00 0.06
5,530 1.69 1.71 1.18 39.04 39.08 0.02
6,030 1.70 1.76 3.53 39.13 39.20 0.03
6,530 2.09 2.12 1.44 39.11 39.21 0.04
6,790 2.19 2.21 0.91 39.24 39.25 0.00
7,050 2.11 2.13 0.95 39.43 39.32 -0.04
7,550 4.54 4.58 0.88 39.66 39.32 -0.13
8,080 2.13 2.21 3.76 40.09 39.51 -0.23
8,600 2.37 2.43 253 40.53 39.66 -0.35
8,800 312 3.20 2.56 40.56 39.67 -0.35
8,980 3.31 3.35 1.21 40.72 40.11 -0.24
9,100 1.92 1.95 1.56 41.16 40.96 -0.08
9,600 2.58 2.59 0.39 41.51 42.02 0.21
10,100 3.41 3.49 235 41.87 42.37 0.21
10,678 4.29 4.32 0.70 42.05 43.23 0.51
a{?;@?r%
< {TE‘: -
w5,
IS —

Fig. 6. Mesh composition for the river reach.
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Fig. 9. Two dimensional flow Steady flow it followed in flood elevation change.
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Fig. 10. Two dimensional flow unsteady flow it followed in flood elevation change.
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Fig. 11. Two dimensional flow Steady flow & unsteady flow change it followed in velocity gradient.
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Flow velocity Water surface elevation
Distance(m .. ..
™ ste:dl;')(wn'n/s) unstgg;ém/s) Variation(%) ste};?yvzm) unst?;iwy(m) Variation(%)

0 3.33 3.35 35.70 35.70 -
500 1.90 1.88 -1.05 35.70 35.70 0.00
1,000 2.38 222 -6.72 36.20 37.30 0.41
1,500 2.57 2.83 10.12 36.60 37.50 0.34
2,000 2.79 2.84 1.79 36.40 37.60 0.45
2,090 2.94 3.01 2.38 36.80 37.70 0.34
2,590 2.36 2.40 1.69 36.90 37.80 0.34
3,020 3.38 3.40 0.59 37.80 38.20 0.15
3,520 2.63 2 3.04 38.50 38.70 0.08
4,020 2.26 234 3.54 38.70 38.80 0.04
4,530 2.18 2.28 4.59 38.90 39.20 0.12
5,030 2.33 2.36 1.29 39.00 39.30 0.12
5,530 171 L.75 2.34 39.30 39.30 0.00
6,030 1.72 1.80 4.65 39.40 39.40 0.00
6,530 2.11 2.17 2.84 39.40 39.40 0.00
6,790 2.22 229 3.15 39.40 39.50 0.04
7,050 2.14 2.15 0.47 39.60 39.50 -0.04
7,550 2.16 219 1.39 39.80 39.70 -0.04
8,080 457 4.62 109 40.10 39.70 -0.16
8,600 2.38 2.46 3.36 40.50 39.80 -0.28
8,800 3.16 324 2.53 40.70 40.10 -0.24
8,980 3.34 3.38 1.20 40.90 40.30 -0.24
9,100 1.94 1.99 2.58 41.20 41.20 0.00
9,600 2.61 2.63 0.77 41.70 42.10 0.17
10,100 3.42 3.55 3.80 41.90 42.50 0.26
10,678 4.30 4.35 1.16 42.60 43.30 0.30
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