CIRXERMIATHED|=EE M173 12 2018K 33 pp. 119 ~ 126 DOI: https://doi.org/10.12814/jkgss.2018.17.1.119

J. Korean Geosynthetics Society Vol.17 No.l March 2018 pp. 119 ~ 126 ISSN: 2508-2876(Print)  ISSN: 2287-9528(Online)

e AHMS o8 ANBT
Filing System Analysis for Cavity in Ground using DEM

! 71932 5579, At
Jung-Geun Han', Young-Ho Kim? Seung-Kyong You’, Da-Som Chung**

"Member, Professor, School of Civil and Environmental Engineering, Urban Design and Study, Chung-Ang Univ., 84 Heukseok-Ro,
Dongjak-gu, Seoul 06974, Republic of Korea

’Non-Member, Graduate Student, Department of Civil Engineering, Chung-ang Univ., 84 Heukseok-Ro, Dongjak-gu, Seoul 06974, Republic
of Korea

*Member, Professor, School of Engineering & Information Science, Civil Engineering, Myongji College, 134 Gajwa-ro, Seodaemun-gu, Seoul
03656, Republic of Korea

“Non-Member, Graduate Student, Department of Civil Engineering, Chung-ang Univ., 84 Heukseok-Ro, Dongjak-gu, Seoul 06974, Republic
of Korea

ABSTRACT

The ground cavity occurring in the downtown area is on the increase. However, when ground subsidence is occurred or
a cavity that causes it to occur is found, time and economic difficulties are follwed in recovery. In advance, this study
conducted to develop filling system for reinforcement material which is consist of polymer pouch and admixture as a new
filler material. We developed a polymer pouch that is water soluble in the precedent study. Since the filling system is trenchless
method and don’t need any plant, it has time and economic benefits. This system uses air pressure to filling out cavity
in a short time. We estimate this system with respect to filling speed and filling ratio by model experiment. In addition,
we could confirm various filling condition using DEM Analysis. So, we could develop filling system and analysis it.
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Fig. 1. The number and occurrence trend of ground subsidence in Seoul (KICT, 2014)

(a) Soil filling method (eTODAY, 2014)

(b) Grouting method (Seoul Grouting, 2014)

Fig. 2. Existing ground reinforcement method
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Table 1. Parameters of particle in EDEM

Restitution coefficient Poisson’s ratio Coeﬁ\cxelnt'of roling Velocity Density Coeﬁ\cxelnt- of statie
friction friction
0.01 0.25 0.01 3.5m/sec 2700kg/m? 0.1

50cm

Fig. 3. EDEM simulation for rectangular geometry
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(a) Design of filling system
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(b) Picture of filling system
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Fig. 4. Filling system
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Fig. 5. Sample ball for model experiment
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Fig. 6. Filling time based on filling speed for 0.1 m® cavity
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Fig. 7. Comparison between model experiment and EDEM simulation

Table 2. Model experiment results

Number of Experiments 1 2 3
Outlet Height 25 cm
Qutlet Direction 2 EA
Compressor Pneumatic Pressure 7 bar
Filling Rate 60.6% 60.7% 63.9%
Filling Rate Average 61.7%
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Fig. 8. Filling time based on cavity volume
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Fig. 9. Driving distance by number of opened outlet in the air
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Fig. 10, Driving distance by number of opened outlet on
ground water condition

st} 22119] H AR} A3 4R Fig. 99} Fig. 10
Shelgt 4 Qlek. ek ShAl AN Hle} o] 41T
F WBIE B (BT RS AET 4 Uitk

_>4:

Aol waE Bgol 1FETE 99

Tl

AN S B 3 A Aokl 4

2
_EL
LY
£
té
kit
fr
2 S
ofj
Y
=
T
OO
oy
N
©
iy
It
=I\I=

s gl $EET ADE 2T 4 2
A AL vpgro
F ol E A HAPP)E AEstele.
TRse A Ssto] AE B9AE 0
o) @ 4848 DG oI

i

o=t

m
tm
gl
°
1o
>
iz
U 1
uf
N

oo

_&
>
2
oo ek
o
=2

ok
N

o oo X Ty
>

)
>~
Rad
Of
>

i

r
&
3
o>
o o
3
X g
> T

=

=
>_‘it‘
>
~

3
>_‘it‘
>
tr

ol

=2
=
ol

HI
o
©
o,
o
tm
E
H
ol
&
e
ol ofl

% o], Xl:io} Aekrel 113

Jo 3%
>
m

Hu 4
:



Back

Restoration of ground
subsidence or hazardous areas
using water—scluble
polymer pouch

Select Ground Condition

Depth :

Enter the States

Next Back
Results

Rzquired water-soluble

polymer pouch : oH

Back
Results

R2quired water-solublz

polymer pouch : H

Trenchless
Restoration

Width of Cavity

Number of Irjection port ;

Number of Irjection port ;

Injection pressure : Bar

Length of Cavity :

Irjection pressure : Bar

Injection rale © EA/sec

Injection rale : EA/sec

Cut-and-Cover
Restoration

Estimated Rezove'y Time :
H

Height of Cavity : m

Estimated Rezovery Time :
H

Underground greundwaler

min

Press touch any spot Location : m
G Cmomene, el | @ e el | € o ep | ) o ep® | € ot ea
Fig. 11. Prototype Application
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