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Abstract

*This study investigates the hydraulic characteristics and the delta development processes in the improved-pneumatic-movable weir by
considering the standing angle of the weir through laboratory experiments. The delta migration speed decreases rapidly with time. As
the ratio of delta height to water depth increases, the dimensionless delta migration speed decreases at the delta point. Therefore, the
water depth decreases as the delta height increases. Although the delta volume is large due to the effective height of the delta, the delta
migration speed and sediment deposition decreases because of the backwater effect on the delta. On the same bed slope condition, the
larger the weir height, the larger the delta volume and the ratio of delta height to delta front length is close to 1.0. The delta development
could be suppressed when the weir is high. Therefore, the condition that the weir is high has the suppressing effect on the delta
developments.
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Fig. 1. Plan of experimental equipment (Lee, 2018)

Table 1. Experimental hydraulic conditions
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Table 2. Ratio of reservoir total length (.S;/) to delta location for each run

Cases Slope Q (m’/s) a(®) W(cm) h,, (cm) Runtimes (min) S,/ Sy, (em/min)
Run-1 1/100 0.003 25 15.0 300 6.945/6.945 2.315
Run-2 1/100 0.003 30 16.1 360 6.945/6.945 1.929
Run-3 1/100 0.003 35 19.0 630 4.000/6.945 0.635




K.S. Lee and C.-L. Jang / Journal of Korea Water Resources Association 51(9) 795-802 799

cm/minE 7345192 ™, 180 min®fl+= 1.0 cm/min®©|5}= 7
A5FT) Weh= AlZto] AU A Bl mEehal f40]
A5PHA 8, FAskeint 2 AR EHE 5 e AR
30 min®]] Run-19¢] 14.33 cm/min= 7P 27 YEtom,
Run-27}13.62 cm/min, Run-3¢] 3.29 cm/min <=2 2 LE}t
St B S, Run-10] 2.3 em/minz 7P 3A YRS
™, Run-27} 1.88 cm/min, Run-3°] 0.61 cm/min= YEFGTE
15.0] 212 ()7} 25°9] Run-150} a7} 30°9] Run-29] S,
Y 2.3 cm/min®A4] 1.93 ecm/min S 2 17% 48Hitt o 7}
35°%1 Run-39] ¢ 5,= B+t 0.64 cm/min= Run-2 ET}t
67% A5 thH(Fig. 7 and Table 2).

Fig. 8- ZF Az 70| tsto] A[7to] whg dEte] o]
(hy) BB HoJF1 QI b= AlZo] 2945 Hol e
SHHA flof=ol(met efje] 224 o) AR Fa d
Ef=0|(h, )0l 7F7H A= A o 2 YEPdTh Run-19] H%- b,
=1t=270 minF-H 21 3 cmE FA|5FATE Run-22] H-%
h=t=270 minF-E 3.6 cmo & 525t Run-39] 7
S-olli= 5 780 min 7}A] AP =] AT HEf= Hol =5
2 £FPom, h = B 540 min 2 v Zh 3.817 cmo|ck.

oN

o2 oy

40

w
o

-©-Run-1

Velocity(cm/s)
w
[}

N
o«

—4Run-2

--Run-3

20 t t
Vs Vo \£t

Fig. 6. Averaged velocity for each experimental condition

2.5

<Run-1
2.0 + 4Run-2

--Run-3

1.5 T

1.0 +

Splcm/min)

0.5 +

0.0

0 200 400 600 800
t(min)

Fig. 7. Variation of delta migration speed (.5,)) with time (t)

Run-3-2 Run-17} Run-22] 70| A =2 A )= A9k
Bl =0l(11)7119.0 cmZ 242} 4 cm, 2.9 cm©] =T}, whebA
dieto] W2 B o] olof| 3A JFEH=AS L 5 A

7+ 220 ' dEre] 43 =0l(h, )oll T dErY] o5
(52 Hgto A=, det= B @A E A - HEds
5 n,e 57k e, S, AAsklthFig. 9).

defo] Q2o 8 T 3 X E HFH 0w mofs
7] f16iA, 7V a5t M= 2e A8 f1R1ek =0,
A4 Foltt. 22| ZAPH R | mhE et gy & of
ofs}7| flote] FAA dEre] 912]9f 22 o] 4154 oJn]st
= T2 A 2] 82 A5 T FERe] 91|, &
2 A52] S5, FA dEre] 2ol o Fat dERe] .8
=0 oh2a Zol Aol

2219l Wete) 917 - 22 @)

hy
h

w

22191 Defe] fiko] =

3)

—_
3
g
=
=
2
= ©-Run-1
1 -4Run-2
- Run-3
0 t t t
0 200 400 600 800

t(min)

Fig. 8. Variation of delta height (h,) with time (¢)

©Run-1
-4 Run-2

2 + -® Run-3

Sp(cm/min)

Fig. 9. Variation of delta migration speed (.5;,) for delta height (%,)



800 K. S. Lee and C.-L. Jang / Journal of Korea Water Resources Association 51(9) 795-802

V.,
PR A5 §7 = L )
229 dejol HA- )

1A, 1, = DEE] A F(emd), 1, A F A H em),
Q.= 9Ere] -7 em?/s)°]tt. Fig. 10-2 A|ZH(t)of o2 T
2 FEre] 912 (2 /) 2] WBHE B oIFE1 Itk Run-10]14]
EhE 2 /w =0.62 Al AP A12F619 2, Run-2
A= p/x =0.59 A3 L] AT Run-39]

800
< Run-1
700 1 -+ Run-2
600 'E -Run-3 :
—_ 3 ¥
= 500 s
o 4
E 400 J
o
= ’ i
300 L A_Q
s /o@
200
',"
100 o*
L4
L
0 t t +
0.0 0.2 0.4 0.6 0.8 1.0
Xp/ X

ORun-1
1.0 + ARun-2

®Run-3

0.0 0.2 0.4 0.6 0.8 1.0

Fig. 11. Variation for ratio of delta height and delta effective height
(hy/h,) for dimensionless delta length (z ,/z)

ZA5ollE xp/x = 0142 F ol 4] defe] o] AJZTE Qlrt
(Table 3). =2 4AK)7} 1/1000.2 LA AL w] Run-1
7} Run-29] -0l = A2 2] 3/5 2| - ol A e 3/ =
HA HEp7} Beof mdel= 2732 Run-39] 790t Z 2tol&
Heleh

Fig. 112 2 ,/z ol gk 72+ @ere] f8=0](h,/h, )9
Hsto|t}, z /27 1.00 7RSS &, WEZ Hof e
T5 hy/h,, Ol T2 02 LT Hojl ofsto] /0 defrt
Alzro] Z7Feholl whet shr= o] F 5k, W] =ol(h)=
dlebo] §- g =0](h, )oll ZH5HAT

Fig. 12+ z /2 T2 A52] 85KV, )/ V,) 2] HE} o]
of. 2445, Ho] Zo|(m)7t SR Al & AlA
(V)2 37, z p/z 0l S7VET= 1,/ V, = S715H3
o}, E3t HOf wo|(my7F 7 Hr S V, )/ V= HASHIT
APzAER A %700 v,/ V.= ZF2F0.0040, 0.0036,
0.0006°]1810H, dlo] TrEUS o v,,/V,+ 47
0.0241,0.0185, 0.0062.2.2 UEFTH Table 3). HERR] %] 2}
2521 E4019] Hl(zy/x)ol iR FAbY dEfe] E A
(Q/ V) HIstoM = 1 /2 7t 5715 Q) v, 2 7 4st
Ach(Fig. 13). ThebA] AR 27004 Ho| Eol(m)7t 57t
-5 el B2 Q)2 FazshH, dere] Wgof & 9

2 A A0 ehe,

0.030
©Run-1
0.025 -+

“=Run-2

0.020 + eRun-3

0.015 -+

VxD / Vx

0.010 —+

0.005

0.000 + t
0.0 0.2 0.4 0.6 0.8 1.0

Xp/X

Fig. 12. Variation of dimensionless reservoir Volume (V, ,/ V) for
dimensionless delta location (z /)

Table 3. Results for delta volume ( V, ;,) and ratio of reservoir total length (z,/z) to delta location for each run

3 Initial Final
case e 2,/z V., () Vool Vi 2,/a V., () V.ol V.
Run-1 5,388,194 0.62 21,740 0.0040 1.0 140,760 0.0241
Run-2 7,624,310 0.59 27,348 0.0036 1.0 129,786 0.0185
Run-3 12,982,448 0.14 7,738 0.0006 0.52 79,930 0.0062
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