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The Movable Hydraulic Model Test for Exchange
of Intake Weir in the Nakdong River
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In this study, the movable bed model testing was carried out so as to analyze bed profile changes including
predicting scouring and deposition of bed profile and to solve hydraulic problems affecting with bed and
both-bank between upstream and downstream of intake weir in the Nakdong river channel. The movable bed
model testing consists of fundamental test, movable model test and numerical analysis method respectively. The
fundamental test was enforced to analyze relationship of discharge and sediment load in the tilting flume. When
the movable model test was worked, it was shown that sediment budget between input sediment load and output
sediment load was balanced exactly. As a result of movable model test, it was presented that scouring and
deposition changes in quantities between the upstream and downstream of modification weir were less than those
of nature and planning weir. Finally, numerical analysis method was operated by 1-dimensional bed profile
changes model ; HEC-6 model so as to complement unsolving hard problems during movable model test. So,
modification weir will be sustained the stable bed profile changes than any other weirs in the study channel.

Key words : hydraulic model test, movable bed analysis, scour and deposition, sediment budget, hybrid method,
numerical analysis.
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Fig. 1. The study channel length in the Nakdong
River-intake weir location.
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Table 1. The facilities exchange factors of the intake

weilr in the Nakdong River  (Unit : EL. m)
Method Case 2 Case 3
Factors (Planning) (Modification)
Height of weir 2.00 250
Crest elevation 14.60 14.60
Bottom elevation 12.60 12.10
Length 60X 4+40% 2=320.00| 60 X 3+50 X 2=280.00
Note : Case 1 - Temporary Rock Weir(Nature)
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Table 2. Testing Condition in the Movable Bed Model

Discharge
Supply
Sequence

Model
Discharge

(ems)

Prototype
Discharge

(cms)

Time(

Conveyance
Hr)

Bed
Evolution
Observation

1

0.01250

5,000

X

Increasing
Discharge

0.02500

10,000

Increasing
Discharge

0.033%5

13,420

Peak
Discharge

0.02500

10,000

Decreasing
Discharge

0.01250

5,000

OO0 ;0|0

Decreasing
Discharge
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Table 3(a). Bed Profile Changes in Movable Bed Model Test - Case 1(Nature) (Unit : EL. cm)
] Discharge (CMS)
CrOS(SNf’)‘;C“O“ 001250 002500 00335 Note
' FBP. LBP. BPC. FBP. LBP. B.P.C. FBP. LBP. BP.C.
379.000 12.05 11.60 -45 12.05 1153 ~-52 12.05 11.37 -68
375.000 942 9.68 26 942 9.98 56 942 10.05 63
372.000 5.60 5.48 -12 560 542 -18 5.60 5.36 -.24
368.000 10.30 10.44 14 10.30 1054 24 10.30 10.62 .32
365.000 460 4.70 10 460 478 18 460 482 22
364.360 14.20 13.85 -35 14.20 13.82 -38 14.20 1378 -42 Nat
364.000 1110 | 1128 18 | 1110 | 1132 22 | 1110 | 1135 25 ature
363.000 10.60 10.66 06 10.60 10.70 10 10.60 10.72 12
362.000 8.85 897 11 8.85 897 12 885 898 13
361.000 940 946 06 940 947 07 9.40 9.48 .08
359.000 9.70 981 A1 9.70 982 12 9.70 9.83 13
357.000 9.10 898 -12 9.10 895 -15 9.10 892 -18
Table 3(b). Bed Profile Changes in Movable Bed Model Test - Case 2(Planning) (Unit : EL. cm)
_ Discharge (CMS)
Cross pection 001250 0.02500 00335 Note
FBP. LBP. B.RPC. FBP. LBP. B.P.C. FBP. LB.P. B.PC.
379.000 12.05 11.58 -47 12.05 1151 -54 12.05 11.46 -59
375.000 942 970 28 942 999 57 942 10.07 65
372.000 5.60 550 -10 560 541 -.19 560 538 -22
368.000 10.30 10.42 12 10.30 10.55 25 10.30 10.61 A3l
365.000 460 4.69 09 460 477 17 460 481 21
364.270 12.60 12.45 -15 12.60 12.26 =34 12.60 12.20 -40 Planni
364.000 1110 | 11.27 17 | 1110 | 1133 2 | 1110 | 1136 26 anning
363.000 10.60 1065 05 10.60 10.68 08 10.60 10.70 10
362.000 885 8.98 13 8.85 8.98 13 885 898 13
361.000 940 946 06 940 947 a7 940 949 09
359.000 9.70 9.81 A1 9.70 9.81 11 9.70 982 12
357.000 9.10 897 -13 910 895 -15 9.10 892 -18
Table 3(c). Bed Profile Changes in Movable Bed Model Test - Case 3(Modification) (Unit : EL. cm)

Discharge (CMS)

CYOS(SN?)CUOH 001250 0.02500 00335 Note
FBP. | LBP. | BPC. | FBP. | LBP. | BPC. | FBP. | LBP. | BPC.
379.000 1205 | 1157 | -48 | 1205 | 1150 | -55 | 1205 | 1145 | -60
375.000 9.42 971 29 942 | 1000 58 942 | 1008 6
372,000 560 549 | 11 560 540 | -20 560 537 | -23
368.000 1030 | 1043 13 | 1030 | 105 2% | 1030 | 1062 2
365.000 460 468 08 460 476 16 460 480 20
364.270 120 | 1198 | -1z | 1210 | L8 | -2 | 1210 | UT6 | 34 |\
364.000 1 | 12z 17 1110 | 1138 28 | 1110 | 1139 29 odification
363.000 1060 | 1063 03 | 1060 | 1066 06 | 1060 | 1075 15
362.000 885 898 13 885 898 13 885 898 13
361.000 9.44 946 02 9.40 9.44 04 9.40 9.46 06
359,000 970 981 1 970 981 1 970 9.82 12
357.000 9.10 897 | -13 9.10 8% | -15 9.10 892 | -18
[Note] + : Deposition, - : Scouring

FBP. : First Bed Profile, LB.P. : Last Bed Profile, B.P.C. : Bed Profile Changes
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Table 3(d). The Ratio of Bed Profile Changes in Mov

A o5 Fe2PLY

able Bed Model Test (Unit : PER. %)

. Discharge (CMS)
Cros(sNiictlon Case 1 Case 2 Case 3 Note
0.01250 | 0.02500 | 0.03355 | 0.01250 | 0.02500 | 0.03355 | 0.01250 | 0.02500 | 0.03355
379.000 -3.73 -4.32 -5.64 -3.90 -448 -4.90 -3.98 -4.56 -4.98
375.000 2.76 594 6.69 297 6.05 6.90 3.08 6.16 701
372.000 -2.14 -3.21 ~4.29 -1.79 -339 -393 -1.96 =357 -4.11
368.000 1.36 233 311 117 243 3.01 1.26 252 311
365.000 217 391 478 1.9 370 457 174 348 435 360:Nature
364.360(270) -2.46 -2.68 -2.96 -1.19 =270 -317 -0.99 -2.40 -2.81 270:Planr1ir1
364.000 162 1.98 2.25 153 2.07 234 153 2.52 261 MOdJ f t'g’
363.000 057 0.94 113 047 075 0.94 0.28 057 142 feation
362.000 0.23 1.36 147 1.47 147 147 1.47 1.47 147
361.000 064 0.74 0.85 0.64 0.74 0.96 0.21 043 0.64
359.000 113 1.24 134 113 113 1.24 1.13 1.13 1.24
357.000 -1.32 -1.65 -1.93 -1.43 -1.65 -1.98 -1.43 -1.65 -1.93
[Note] + : Deposition ratio, - : Scouring ratio
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Fig. 4(a). Bed profile changes by the HEC-6 model Fig. 4(c). Bed profile changes by the HEC-6 model
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