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Abstract The headcut erosion at the confluence section of a mainstream and tributary can migrate up the tributary
streams, and rapid degradation can threaten the stability of hydraulic structures installed in the channel. Therefore,
quantitative analysis for the development and mechanism of headcut erosion is needed to prevent damage due to the
headcut. In this study, hydraulic experiments for headcut erosion in the channel with noncohesive materials were
performed and the knickpoint movement and final bed slope change were analyzed based on the different hydraulic
conditions.

As a result, the knickpoint movement was 1.5 times faster when the difference in velocity between the upstream and
downstream sections was 2.5 times greater and the central part of the cross-section was eroded and collapsed earlier
than the left and right sides. The movement length of headcut erosion was longer and the final bed slope was milder
as the velocity difference between the upstream and downstream sections was increased. This study showed that a
correlation between the knickpoint movement and bed slope change by headcut erosion and the water level difference
of upstream and downstream sections was not constant compared to the velocity difference.
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[Fig. 1] Open Channel for Headcutting Experiment
(a) Plane View (b) Side View



A& 8] =2 A A6l A2E, 2015

2. =od|AaH 3§!i1 ol Al XA <& Table 13} 2t} CASE 13} CASE 2+ A7t &
AT o] B4 3l s 1A & dAgt A
+ AgelAE TR ol WAUS 24 A e A8S Agatglen] CASE 3914 CASE 139
3 % 2ol T5m %0l 05m, 08 mel /P8R AAF A9 Abalie f44 2 4947 AR o5 5
FRE ABSACHER . AR diaels w5zl e mAE J3e BAe] @ 49 2ol
F918 2L o} 47 24T 4 = 048 m A1
o7t AAFe] glow fRe Bol $918 2UY 5 i
Q= F5o] AR HolT) B AGeAE faks 54
S AR5 A9 24T F 442 A0Y dnle
NFE A5G S o)gsto] Heat sl oz
212t Ak
FRYY ATH oI5 A Aske] 2 24
o) §r42 A8 Q= AAGele) 1lP4A Hole B
S Fig. 29 Zo| 250, TR 47HA] A% 0.72m
S A&3te] AFH B o] AAH o BolalEE 319
o}, el 24 280710 BeE 056 m £
o, e BFS 3207) £A440) 064 m, A4 EH 360 osm
N ] 072 m, 4 BF 3807H 2420 052 m= Bismitmin, g
_2_1’3407 o) 01-0—/\%*8055_13—?}\4710%32‘44111; )
° el Bl & AH8siRlar 3 44l [Fig. 2] Non-erosive Layer Blocks
Sttt B xAZolE AR Adolsh ojee A
Qo] 4dnel vAE e glov) B o) 0o
& FHE A oItk AFel AL B A 6w
dcmx 4 cm Ao ALt on], PIEE 4 F e |
. _ _ L o
Aol 05 mme B (Fig. 3= XA, XA =9 £ a0
= 02 m= stk ; 20
B AReINE AR G S 59 242 8 = | |
a sk 4k B S 9A) sl Ake Alkbel ' °
Sieve Size (mm)
2 W34 o5l WA dae PAslglon] 4yxd
[Fig. 3] Particle Size Distribution of Bed Materials
[Table 1] Experiment Cases
: Upstream Downstream Kinckpoint
Case DI(SC E;ar)ge Water Level Water Level Ve }Jp;ttre?irnl/ ) VD?WTH’Z?I]/H) Movement (AL)
s (Elm) (ELm) ooty e cocty s (m)
CASE 1 0.0170 0.170 0.106 0.304 0.200 2.44
CASE 2 0.0170 0.150 0.125 0.425 0.170 2.44
CASE 3 0.0037 0.227 0.210 0.171 0.022 0.56
CASE 4 0.009 0.235 0.222 0.339 0.053 06
CASE 5 0.0136 0.244 0.230 0.386 0.074 0.64
CASE 6 0.0170 0.248 0.235 0.443 0.090 168
CASE 7 0.0248 0.258 0.245 0.534 0.127 1.34
CASE 8 0.0037 0.230 0.210 0.154 0.022 0.56
CASE 9 0.0071 0.238 0.222 0.234 0.040 0.68
CASE 10 0.0095 0.243 0.227 0.276 0.052 08
CASE 11 0.0136 0.250 0.234 0.340 0.073 1.02
CASE 12 0.0207 0.264 0.245 0.404 0.106 14
CASE 13 0.0248 0.270 0.250 0.443 0.124 148
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[Fig. 4] Knickpoint Movement by Time(Q=0.017 m’/s)
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[Fig. 5] Headcutting Experiment Results (a) after 15
secs, (b) after 1 min, (c) after 5 mins, (d)
after 1 hr, (e) after 3 hrs, and (f) after 4 hrs
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[Fig. 6] Knickpoint Movement (AL) Changes by
(a) Velocity Difference (AV) and
(b) Water Level Difference (AH)
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