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Analysis on Hydraulic Characteristics in Down Stream of Dam for Fishway Construction
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Abstract

In this study, we reviewed the optimal space for the fishway and fish storage establishment in the section
between the downstream of the Hwacheon dam and the confluence of the Pungsan river. The hydraulic stability of
these facilities was also examined. In the section between the downstream of Hwacheon dam and the confluence
of Pungsan river, the release flow of Hwacheon dam was set at 5,495m3/s, 6,110m’/s and 7,537m’/s, and nu-
merical simulations were executed for each instance using the HEC-RAS model and RMA-2. In the analysis of
the flow velocity distributions in the subject section by release flows of Hwacheon dam, it was shown that there
was over 5.0m/s of high flow velocity at Sta. #1~Sta. #3, Sta. #4~Sta. #6, and Sta. #12~Sta. #13 of the sec-
tions analyzed in this study. The Sta. #0~Sta. #1 was considered appropriate for the fishway and fish storage
establishment. As seen in the results of the numerical stability review by release flow conditions of Hwacheon
dam subject to the selected available areas for fishway and fish storage, the topographically available section for
the establishment of fishway and fish storage exists at Sta. #1~Sta. #3 when the release flow of Hwacheon
dam is 5,495m3/s, whereas Sta. #0~Sta. #1 should be reviewed for the subject section for the establishment of
fishway at release flows of 6,110m3/s and 7,537m3/s, in addition to the figures gathered at the 5,495m3/s release
flow.

Finally, the available section for the establishment of fishway and fish storage was determined to be Sta. #0~
Sta. #3. Further, if fishway and fish storage are established in the outer bank within this section, the high flow
velocity section should be avoided. An alternative would be to establish for the fishway in the inner band on
the section of Sta. #1 or Sta. #3.

Keywords : Hwacheon dam, Fishway, Numerical hydraulics, HEC-2, HEC-RAS, RMA-2, SMS
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Table 1 Comparison for mean velocity of section between one and two dimension numerical analysis
using Hec—-Ras and RMA-2

Release flow(m3/s)
Longitu—dinal 5495 6,110 7,537
Sta. distance Water level Flow velocity Water level Flow velocity Water level Flow velocity
(m) (Bl m) (m/s) (BL m) (m/s) (EL m) (m/s)
Hec—Ras | RMA-2 | Hec-Ras | RMA-2 | Hec-Ras | RMA-2 | Hec-Ras | RMA-2 | Hec-Ras { RMA-2 | Hec—Ras { RMA-2
0 2540.55 9179 | 9165 | 249 268 | 9228 | 9238 | 263 256 | 9331 | 9425 | 293 2.84
1 2229.55 90.26 | 9120 | 4.80 450 | 9072 | 91.60 | 4.91 479 | 9174 | 9425 513 5.15
2 2101.90 89.67 | 89.95 | 4.58 489 | 90.14 |9032 | 473 517 | 9117 | 92001 503 5.73
3 1823.19 88.86 | 88.79 | 397 441 | 8936 | 8922 | 411 463 | 9042 | 90.75 | 4.40 5.07
4 1638.83 88.24 | 88.17 | 4.13 447 | 8872 | 865 | 4.29 468 | 89.77 | 89.84 | 4.61 5.12
5 1488.04 87.81 | 8750 | 4.04 489 | 8830 | 87.90 | 418 517 | 89.36 | 89.63 | 4.48 5.77
6 1266.12 87.09 | 8730 | 4.06 427 | 8761 | 87.72 | 4.14 449 | 8873 | 8894 | 4.3 498
7 1028.78 86.78 | 86.71 | 3.10 389 | 8732 | 8721 ] 320 407 | 8848 | 89.00 | 342 451
8 805.49 86.64 | 8650 | 2.50 328 | 8718 | 8706 | 260 344 ; 8835 | 8825 | 282 3.83
9 587.07 86.10 | 86.48 | 3.33 326 | 8663 |87.00| 345 342 | 87.74 | 8918 | 371 3.81
10 407.60 8560 | 86.54 | 3.66 340 | 8612 | 8702 378 357 | 8723 | 8940 | 4.04 401
11 296.48 84.98 | 8576 | 4.36 391 | 8545 | 8625 | 455 412 | 8647 | 8819 | 4.93 4.68
12 199.92 8468 | 8515 | 431 445 | 8514 | 8561 | 449 471 | 8615 | 87.00 | 4.87 5.44
13 0.00 84.30 | 8461 | 3.66 398 | 8478 | 8499 | 379 421 | 8582 | 85981 4.07 4.92
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