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Experimental Study on the Adjustment Processes of
Minning Pit in the Dredged Channels

FyeH s
Jang, Chang-Lae / Jung, Kwansue

Abstract

The adjustment processes of mining pits in the disturbed channels by sand or gravel mining were
investigated by laboratory experiments in this study. The pit migrated with speed when the river bed was
steep. The pit migrated slow and steady when the pit was filling with sand, but the pit migrated with
speed after the filling processes was finished. The submerged angle of repose in the pit was nearly
constant during the pit was filling. The pit was filled with sand with speed as the channel slope was
increased. It took time for the pit to be filled with sand as the pit dimension was increased. This meant
that the disturbed channels by sand or gravel mining to adjust the new environment was dependent on
the slope of the channels and the dimension of the pits. The dimensionless pit length was short and the
dimensionless pit depth was shallow as the time was increased. The dimensionless pit depth was shallow,
but the dimensionless pit migration speed was increased as the dimensionless shear velocity and the
migration speed of the pit were increased. The dimensionless pit depth was increased with the
dimensionless bar migration speed. The shape of the pit was deformed and migrated downstream in
accordance with the location and shape of the biased bar front which was developed upstream.

Keywords : dredged channel, mining pit, bed change, adjustment processes

1
)
:>l.1£
R

[t
)
<
HX
m>~
=
ul
Lo

=

gt =3 SQol7F Hrl A= st 3P0le 3 A2 A FAHA. P HE el
d 5]

Jol7} Ful A= A3t} o5 Emrt Steldh SAAH A 23 B o %
A& A|7bo] Z7VelAl HW, £iolo] I} Z1ErE A LAl7lo] Zrkslgth Tk npREEr) ZFrhebd At
$gol ol adki AL ol olSst Sk §Hol oSSt Sohe A $Re) o)k 3z
SHTE AR A9 ol BEEsk F7hahE, $H0le] ol B&EsL ZrhekTh BTl WA AP o]Fo] A
W, BFo] HEHE AR Aae] ol mel $9ole] Pyl Myslo] iz ol Fath

Yo : FHSH, Y0, ST, MY

* WAAR, FFUEn EEFE 20 (e-mail: cljang@gnu.ac.kr)

Assistant Prof. Dept. of Civil Engineering, Chungju National University, Chungju 380-702, Korea
= Zuigty EEFET 14 (e-mail: ksjung@cnu.ackr)

Prof. Dept. of Civil Engineering, Chungju National University

434 HT9k 20104 7H

657



1. M E

1 ZA

Ol

=2

el i AR
2R T Ee 1 1

F 3 A7t glo] sk
o4 gkt ol
s el = B4, A

Ela= kﬂﬁ}. Sk 7)ol =4

‘rT/\]' A o]

)

oI T - TS )
S

ol
o

2
)

2
e

o
o4

g oo oy

s
ofj
i)
o FlO
z
g

=

ol

o

ol

o

2 1

T

X

ot o

o

; o

=| oo
o

il

=)

X

m
)
0

o ox w
Oimo
- ol —~ ol
N 7 jo T
Slguﬂo‘ﬁ
S o o
=L QLE
o = g
2 IHHJ
o £
rO

ol

oX

olol

N

oL

i)

4

)

-

BNr

(]

o

2
o
ox
A
&
1o

(Kondolf, 1994).
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Fig. 1. Sketch of Flow in the Mining Pit (van Rijn, 1996)

Fig. 2. Sketch of Backfilling in the Mining Pit (ZH&l S, 2008)
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R e e e e

Run-1 0.015 2.5 0.005 0.97 1.2 0.0168 1.0 0.1

Run-2 0.015 3.4 0.0025 | 0.73 1.2 0.0062 1.0 0.1

Run-3 0.015 3.3 0.0025 | 0.72 1.2 0.0051 2.0 0.1

Run-4 0.015 39 0.0033 | 0.68 1.2 0.0205 2.0 0.1

(a) 27] 3P

(b) T=60 min.

(c) T=120 min. (d) T=240 min.

Fig. 4. Experimental Results (Run-2)
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Fig. 5. Morphological Changes with Time (Run-2) A Indicates Bar Front in the Upstream of the Pit
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Fig. 6. Morphological Changes with Time(Run-4) A Indicates Bar Front in the Upstream of the Pit
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