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The purpose of this study is to analyze the characteristics of riverbed variation due to the sediment protection
weir located on the estuary of the main stream of Taehwa river using 1-D finite difference model, HEC-6 model,
and the followings are the results of estimating sediment transport rate, amount of scour or deposition, and accu-
mulated amount of deposit according to before and after of the sediment protection weir removal with various
flow rates in the channel.

Ackers-White transport function produced the greatest sediment transport rate while Meyer-Peter showed the
smallest sediment transport rate at the most down stream area of the watershed through the sediment transport
rate analyses for various flow rates according to the existence or nonexistence of the sediment protection weir.
Toffaleti's and Colby transport function were closest to the average value, and the difference among the results
of the sediment transport functions showed up to 8~9 times.

Duboy’s transport function produced the greatest riverbed variation while Toffaleti's showed the smallest
variation through the riverbed variation analyses according to the existence or nonexistence of the sediment
protection weir. Yang’s was closest to the average value, and the difference among the results of the riverbed
variation analyses ranged from 1.4 times to 11 times.

It is thought that a sediment transport function must be selected very carefully with respect to the criteria of
sediment yield estimation because the analysis results of the sediment transport rate and riverbed variation
according to flow rates showed significant differences among the sediment transport functions, and the differences
of sediment transport rate and riverbed variation according to the various sediment transport functions decreased
as the flow rate increased.
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Fig. 2. Study Area(Taehwa river basin).
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Table. 1 Topographic characteristics of Taehwa river basin

Basin Station Area River length | River center length | Elevation difference River slope
No. (ki) (km) (km) AH(m)
1 Taehwa upper 13217 16.34 8.00 1190 0.07283
2 Taehwa river basin 5.16 5.00 2.50 159 0.03180
3 Dungichun 72.83 17.50 8.00 671 0.03834
4 Taehwa river basin 12.26 8.00 3.7 208 0.02600
5 Daegocchun 129.50 24.00 11.00 863 0.03596
6 Taehwa river basin 45.08 12.00 4.50 595 0.04958
7 Chukgoachun 41.36 13.00 7.30 635 0.04885
8 Taehwa river basin 29.34 13.00 6.30 238 0.01831
9 Dongchun upper 99.53 19.10 9.30 540 0.02827
10 Dongchun down 68.47 14.50 7.30 508 0.03503
Total 635.70 44.70 21.20 1240 0.02774
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Table. 2 Probable rainfall of each area(lday maximum rainfall) (Unit : mm)

Station Probable year
H 3
No. 2 10 20 50 100 200
1 132.4 2284 269.7 3273 373.8 4233
2 134.3 2299 2708 3278 373.8 422.7
3 134.3 2299 2708 3278 373.8 4227
4 134.3 2299 270.8 3278 3738 422.7
5 121.8 206.2 2429 2946 336.6 381.8
6 112.2 185.9 2186 265.1 303.3 3448
7 1051 171.0 200.6 2430 218.1 316.3
8 1146 201.6 2419 300.6 350.0 4046
9 132.1 226.8 260.8 3034 3344 3647
10 1182 2299 2751 3359 3833 4324

Table. 3 Comparison of Probable Flood in Taehwa river basin (Unit : m'/sec)

Zone Model Return period(year) '87 River project
20 50 100 200 (T=100)

Rational Eg. 1,850 2,440 2,920 3310
Dongchun Kajiyama 2,580 2,820 3,030 3,240

combination | CLARK 2,270 2,840 3,310 3,810 3,000
(hefore) 3CS 1,680 2,090 2,430 2,790
Choice 2,270 2,840 3310 3810
Rational Eg. 2,340 3,090 3,660 4,140
Dongchun Kajiyama 3,130 3430 3,660 3920

combination | CLARK 3,430 4,690 4910 5,610 3970
(after) SCS 2,500 3,300 3,560 4,060
Choice 3430 4,690 4910 5,610
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Table. 4 Observed Data of Hydraulic Characteristics
Date Depth Velocity Mean vel. ? Bridge length
(m) (m/s) (my/s) (m’/s) (m)
99/ 8/31 3.00 1.25 1.05 0.60 097 523.15 440
99/ 9/ 4 0.98 0.07 0.30 0.45 0.27 83.16
Taehwagyo
99/ 9/10 1.60 1.13 0.70 0.97 093 177.34
99/ 9/17 1.05 0.15 0.26 0.13 0.18 92.03
99/ 8/31 1.60 145 1.26 0.73 115 18518 260
9/ 9 4 0.20 048 043 037 0.43 7.95
Naehwanggy
99/ 910 0.60 092 0.87 0.73 0.84 4748
9/ 9/17 0.22 0.55 0.52 0.59 0.55 9.84
Table. 5 Results of Grain Size Analysis AR AAA S g FEdA4S HEC-2EE & o
D35 | D50 | D6 | DY ok sttt

Taehwagyo 0.67 1.03 1.84 592 42. S E A EH oA
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Fig. 3. Location map of sand barrier.
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Fig. 11. Analysis of riverbed variation on the each discharge (Q=200CMS).
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Fig. 12. Analysis of riverbed variation on the each discharge (Q=700CMS).
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Fig. 13. Analysis of riverbed variation on the each discharge (Q=3,970CMS).
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Fig. 14. Analysis of riverbed variation on the each discharge (Q=200CMS).
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Fig. 16. Analysis of riverbed variation on the each discharge (Q=3970CMS).
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Table. 6 Results of sediment transport for each flow amount condition before and after removal of the sediment

protection weir(each formula)

TRANSPORT TRANSPORT
Distribution Formula RATE Distribution Formula RATE
SAND(tons/day) SAND(tons/day)
Toffaleti 1,702,225 Toffaleti 1,680,852
Yang 3,298,423 Yang 3,262,648
Q=200, Q=200,
Sediment DuBoys 3,441,784 Sediment DuBoys 3,418 981
protection - protection -
weir Ackers & White 3,791,793 weir Ackers & White 3,760,107
(exist) (removal)
Colby 1,428,004 Colby 1,397,249
Meyer-Peter 607,987 Meyer-Peter 615,895
Toffaleti 4,864,101 Toffaleti 4,839,280
Yang 10,164,638 Yang 10,356,830
Q=700, Q=700,
Sediment DuBoys 9,329,237 Sediment DuBoys 9,788,578
protection - protection }
weir Ackers & White 13,372,656 weir Ackers & White 13,896,059
(exist) (removal)
Colby 4,595,556 Colby 4,964,506
Meyer-Peter 1,794,570 Meyer-Peter 1,448,120
Toffaleti 28,132,496 Toffaleti 27,652,114
Y 53,600,035 Y. 54,757,583
Q=3970, ane Q=3970, ane
Sediment DuBoys 60,153,756 Sediment DuBoys 61,833,015
protection - protection -
weir Ackers & White 73,739,409 weir Ackers & White 74,332,043
(exist) (removal)
Colby 34,330,901 Colby 34,034,907
Meyer-Peter 9,105,014 Meyer-Peter 9,372,243
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Table. 7 Results of riverbed variation for each flow amount condition before and after removal of the sediment

protection weir(each formula)

Distribution Formula Bed Change Distribution Formula Bed Change
{m) (m)
Toffaleti -0.03 Toffaleti 0.01
Yang -0.08 Yang 0.00
Q=200, Q=200,
Sediment DuBoys -0.33 Sediment DuBoys 0.00
protection - protection -
weir Ackers & White -0.07 weir Ackers & White 0.00
(exist) (removal)
Colby -0.20 Colby 0.02
Meyer-Peter -0.05 Meyer-Peter 0.00
Toffaleti -0.46 Toffaleti 0.00
Y. -0.87 Y 022
Q=700, e Q=700, ane
Sediment DuBoys -1.49 Sediment DuBoys -0.18
protection - protection -
weir Ackers & White -151 weir Ackers & White 0.77
(exist) (removal)
Colby -0.39 Colby -0.02
Meyer-Peter -1.42 Meyer-Peter 0.05
Toffaleti -1.51 Toffaleti -1.40
Yang -1.38 Yang -1.12
Q=3970, Q=3970,
Sediment DuBoys -145 Sediment DuBoys -1.16
protection - protection .
weir Ackers & White -151 weir Ackers & White -1.12
(exist) (removal)
Colby -1.05 Colby -1.16
Meyer-Peter -1.50 Meyer-Peter -1.51
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