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Experimental Study on the Adjustment Processes of a Series of Mining Pits in the Dredged
Channels. Jang, Chang-Lae* and Gi Ha Lee' (Department of Civil Engineering, ChungJu
National University; 'Construction and Disaster Research Center, Chungnam National

University)

The adjustment processes and responses of a series of mining pits by sand or gravel
mining were investigated by laboratory experiments. The filling processes of the two
pits were affected by the bars developed in the upstream of the channel. However,
the bars were not developed and the bed was degradated in the downstream of the
pits due to little sediment flow, which was trapped in the pits. The submerged angle
of repose in the pits was nearly constant when the pits were being filled. After the
filling processes of the pits were finished, the pit was speedily filled with sediment,
and the bed was aggradated and migrated with speed. However, the angle of repose
decreased. As the distance between the upstream pit and the downstream pit increas-
ed, the bed of the pit downstream was tailcutted and degradated. The migration speed
of the pit decreased. However, the dimensionless pit depth increased as the distance
between the pits increased. The dimensionless pit depth increased with time.
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3 = =3k} (Lee et al., 1993; Gill,
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(Lee and Hwang, 1994).
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Fig. 1. Sketch of Backfilling in the mining pit (Jang and

Jung, 2010).
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Fig. 2. Sketch of experimental setup: (a) plan view, (b)
cross section.
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Table 1. Experimental conditions.
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Dredging dimension

Discharge  Depth Bed Dia. of Sediment i

CASE (m? 3,1? (qu) slope Er bed material feeding rate Length Depth Nijm_l?[er b I?lstance_t
(mm) (m3 sfl) (m) (m) oT pIts etween pits

(EA) (m)

Run-1 0.015 3.9 1/300 0.68 1.2 0.0205 2.0 0.1 1 -

Run-2 0.015 3.3 1/300 0.67 1.2 0.0166 1.0 0.1 2 0.5

Run-3 0.015 3.3 1/300 0.67 1.2 0.0183 1.0 0.1 2 1.0
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(a) T=0min. (b) T=30 min. (c) T=90 min. (d) T=120 min.
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Fig. 3. Experimental results (Run-2).

19 (a) T=30min.

0 Unit: mm
[ ] Above 6.67
) [ | 333~667
- L0 LU L L B L JL I I L A (NN A (A N N NN N N N A N R
0 1 2 3 4 5 6 7 8 9 10 % g'gg 2.(3)2
x(m) [] -667~-333
771 -10.00~ -6.67
14 (b) T=60 min. = ‘12-23“ —12-‘3’2
B 20.00~-1667
B 2333~ -20.00
B 26.67~-23.33
B 30.00~ —26.67
B -33.33~-30.00
I 3667~-33.33
I -40.00~ —36.67
B seiow —40.00

13 (d) T=120 min.

' Ko i i o i i e

0 1 2 3 4 5 6 7 8 9 10
x(m)

Fig. 4. Morphological changes with time (Run-1).



FMstHolM ZHZ wigE SHolo HE AT 389

ofsted, g oo FelMEH FF SN S0l BE Ak 12k g o] AFelME 29 FHAFe] W
Hell-9717F A=Y= At Azke] Frhsbd A, EH o] s 2 clste] 5F0] AF3 dAbe] Wk, AAF A
AT BFe] ELH Erole] ¢F FHelA stitel Al grelellA FRAA o] Wsigiet 12 g5 o]
A3 $et (Fig. 4(b), 4(0)). T4 120 Folle Ex ]9 HrellAlE B fHoz EdEe] I} delA
=Hell$717F A9l ga=EA, Mz FFAE =23t sptel A=A 22 gH o] dHFolA FH<tzt <t
et A BFo] 7H&EE o] sPte] AskE . 23 g ] st
Fig. 52} Fig. 62 slxEAel oJste] P2 WA 2 FelAE AF7E HEEA ke, AReA FEEE
N gHelel dE HE&AAT olF 54L& Run-29} AL g elolA EFH ] spite] A3tE A (Fig.
Run-3¢] A@ZAE Fold HodFar glet Run-2¢] o 5(a)). B4 60 Foll, Aol $A3 13} gHole A9
3te], B4 308 Foll, Aol $1A1F 12 g ele 06 Hell$717F gaFslen, 22k gel= o 05m H=
m A= Hu-e7]7h AP, shiel AT 22; ¢ Hell-$717F A H A 13} gH o= Aol A REdt 2
ol I AL FAE oF 0.1m A= He¢7)7} A d PR Wz Qe 5] AFIE, Y

19 (@) T=30min.

% 0 '“ Unit: mm
A R RS _— =
Above 6.67
-1 TT T TYrTIrrrrrrfrrrrfrrrrrrrrrrrrrr T Ty 3.33~6.67
0 1 2 3 4 5 6 7 8 9 10 [ | 000~333
X (m) [ ] -3.33~0.00
[] -667~-3.33
7] -10.00~ -6.67
14 (b) T=60 min. [ -13.33~-10.00
N I I -16.67~-13.33
Eo ‘ B —20.00~ -16.67
¢ . B -23.33~-20.00
B -26.67~-23.33
-1 T T LI T T LI L T T T T - —30.00~ —26.67
0 1 2 3 4 5 6 7 8 9 10 B -33.33~-30.00
x (m) Il 36.67~-33.33
Il 40.00~ -36.67
I Below —40.00

14 (c) T=90 min.

.A

14 (e) T=150 min.

Eo ~
>

g i B o o o i o e i e e

0 1 2 3 4 5 6 7 8 9 10
x(m)

Fig. 5. Morphological changes with time (Run-2).
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Fig. 6. Morphological changes with time (Run-3).
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Fig. 7. Thalweg changes with time for each run.

alRgee]l gasia Bgol A58 W4k W)
ool GAS ohges ARdAL £ 99
§ASE, $de] Fo| FolAmA Hul 717} el

391

4t e Amew 23 ol el FA el
& A%doz Ashm dohFig 6(d). $° ARAHE
9 mEAFAL BFe] s g ek $50] A4

o} (Fig. 6(b)). < WAL Al $1AEla glem, ZFe] AFEHT
AlZre] Z7bet A, g olel o]sted AFolA FHH et 23} g o] dlFolME S oldl ot A £



392 3k
o] Haks} $abollA] Bgo] Bl spabe] A%

oz Az ek 27 gejole] Hul 917 A9 ke
EH Fellx g elo AFolME n3AFTE EEe] 3t
%i o g3lar 9lot, ALl AR FlFoll M 3ol

Ao wetely gloh e gHolellA] AR

Z A o]sted, § o] shFelME AT WEEA ok
om, spde] A &Koz A5lE = Aol Yehtar

o} (Fig. 6(e)).

Fig. 7= Zt7+e] Adol =it Fwsk e wsts
HoJFa qlot Azke] F7hgtel| e}, &1 o] (pit)7} &
WA WA SRR o] Estx 9tk Run-13} o] @y
$x30)Q) Aol Alzo] Ago] W} £o)7} 2|4
o= HoA3 olet (Fig. 7(). $ele) =547}
29D W, £ole) oJFLEr FUaiw, g9l >
% Qe QAP FAHT AT A $del A
FollA zFe E7 2 dxuigko=z WA o F
(vortex)s] 2]sfed, el zte] =3 AR 4HHE A
o2 ¥ (Jang and Jung, 2010). 25l o]2] =|w|$-

717}k A SRHWA, SATE FolAT $elold] o)
Sex w2 AAHH, $9019) 55 A Holx)
=1

Fig. 7(b) 3HEA 2 ZAAFHZ dste] WA
o7t tRE Zout el oo oA}
0.5mgl 79l Run-2¢ 3t FubsF safare] A|7H4
H3ts B ik Al7ke] 71l e}, ARl A
FH Aoz ozt Hul AR Qo B4 F 60
Foll 124 g+ ele] FHul$77F A2 gaFEsdon, 23}
sHolel Hul$77F Al o, 12} g o] vy 23f &
Jole] sMFAHAE F3 Ae HeFa 9ot o] A &
Fol7} Hu| YAHA 2ot 2tep Al ol % gk
A7 o] =elA 7] “H—r°1‘4

Fig. 7(c)t 3T 52 FAAFR dste] EA3t
T el7t F=Ik Run-29} o, grdolet 3ol o
AAZ7F 1.0mel 7% Run- 301] & 2=uleE AT
o AIZHH WEE HodFa gluh 3Hele] AHgHA-E
Run-2¢} Zrout, 23} gfe] hFollA] m]E-F A o] 2|4
Aoz WAsly glon, 7 F7]= Run-27t £ & B
53 Sleh F, $ele] Fr or), gelels} 4
o19) olAARI} ARG, $e10] Shfol A STt o
Azt 3 glom, d}afo] 3 HH= © Al7te] e ZHe
+ AE B3 gloh

2. 49019 ol¥ 54 ¥ A% WIE

Fig. 82 A|ztel] mp2 grje]e] o]F FAAE HeF

- o|7|st
10 B T T
| —e— Run-1
9 —m— Run-2 T
— | —4#— Run-3
E s8f .
- L
2
= il
c 4
S -
“é 4
e -
8 4
2
o -
3 — -
2 I PR L L+ PR L L | TR L ]
0 50 100 150 200

Time (min)

Fig. 8. Trend line of the pits migration with time for each
run.

3 31} Run-1oj|A] g5 o] &=
o7t g0l o] FHul$77F £
9] o]yl whE AL o

Run-2e| A= B & 607X
7} 78] dAFAEE 907l = ozt FUbsE A B
3L glov, T o] FollE A FolAE g BeFI
AUk o)A 90l = ARl AT 13} gelr}t <t
A3 = A A, F5ell A8 23F 3T o] 7t HH|
o2& A& oJm|3te} Run-3ol| A= B4 F 60E7HA+=
0l o577} Run-29} wpxbrix| 2 7o) YA 3}
A"E 90l o5 A7t A "Wk o] A 90
oA Run-2Rth Run-3ef|A] grje]e} 3w]o]e] o]F
A7l T3 o] BL ) w2 AL oJu|gicl 1203204
Run-1¢] Runs-2¢} 3Xc}t oA 77} @ A grjo
o] FHul$7|17F ¢E =7 WEoz A Run-29}
Run-3°ﬂ*1b €0l °]F787} Run-1¥t 2k A
= 2} gHolelA Hull 977t AP 3 gl7] wEe]H
ZAANFHZ QlsE §ole] o]AA el w2 W3} |
AeIA e gefstr] flste 3 S gefsial
o FAANHZ AT wtshde] AHIAe A F =
AR g 5 o, A A= Al FAFe] olF
o kel o] (pit)7} FHWHA = Aol A
Ax g el7t HEHA L YA 3HFE o] Fdh wHA ¢
lﬂ-(Lee et al., 1993).
90l9 Hu$7] FAE AFHor sotslr] 9§
A, 7 Fo3 e o] (pit)e] o], el
H Zel, gHele o] &= Feld(Jang and Jung,
2010). FAAHAZ g wIEH] HSHAAH S ot

7] 9)8te] k) $vio] Zolel FaY $rle] 7o)

9027
7 39
& 3ek
1= gHele] oA



EMsiHoM HEZ v

0.05 r—r—r—r—] -
—&— Run-1
a —#— Run-2
c 004 _o Run3 -
1S B J
E
>, 0.03 -
=
3
B
c 0.02 |- -
2
©
= 0.01
s 0
0.00||||||||||||||JJ|||
0 50 100 150 200

Time (min)

Fig. 9. Migration celerity of the pits with time for each
run.
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Fig. 10. Change of H./y with time for each run.
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