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Characteristics of Soil Stress using Expansion Liquid Sheet
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ABSTRACT

KEYWORDS

In this study, to investigate the strength enhancement and stress transfer effect of the
inflatable chemicals used in the recovery of soft ground or partial settlement, the dilatant
solution was prepared and classified by measuring the density and the earth pressure
in the sand ground. The inflation reinforcing agent was prepared by injecting into a
separate impervious vacuum sheet by dividing into a relatively high expansion group
and a low expansion group, and a cementation experiment was performed in the lower
part of the homogeneously formed model ground.

As a result, reinforcing effect was shown up to about 15cm above the expansion
reinforcement, and the soil pressure showed a compaction tendency similar to the

concentrated load of 1.150 ~ 11.298t/m?.
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S QT7} s 53 AYstE Ftel SA} AdE0] FUd Y- FRYAAR
7hEASA AR 5 AShE0 R FFALE] A3 51 e Aol ol
0E ANEHEo] A& oz Wl mhel, Fre) Beizkel Fus T Qor], AeAY B ASTFl BE =2 A3
gl FEo) whado] 2014 7]E o2 oF 330099710 UEh}T th(The Seoul Institute, 2016).

AgbghEe] Yo 2= QA Y] Ui EE:"*]‘ 9 AT 2EY] =53], At ¥ 5o Bl ARl
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P YA, o} ARA = AetEF BAREA &, @EFAA 7 D AstEs Syl i AT wle v &g
&8 o] th(Panno et al., 2004).
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Hong and Han, 2016)

&, ZAA7E LA AZESE At =EF o] A3 EEOE Qg 2Edo] B A E4bd JheAdel a, ]
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B ZUHE wjx @ AA Ao R EF7F Add F e @8-S 7P Atk(Fig. 1(b)
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(a) Back-fill method (b) Grouting method
Fig. 1 Ground depression recovery method
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Table 1. Sandy soil condition according to relative density

Relative density(%) Earth condition
0~ 20 Very loose
20 ~ 40 loose
40 ~ 60 Normal
60 ~ 80 Dense
80 ~ 100 Very dense
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Fig. 2 Grain size distribution curve of Jumunjin sand
Table 2. Properties of Jumunjin sand
Dy, Dy, Dy, Coefficient of coefficient of Passing No.200 Soil classification based
(mm) (mm) (mm) uniformity( Cue) curvature( Ct) sieve (%) on USCS
0.274 0.409 0.506 1.85 1.21 0.074 Poorly graded sand (SP)
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Table 3. Plan of Experiment
Classification Contents

Expansion agent

Low expansion A

Middle expansion B

High expansion C

Amount of agent

154g, 231g, 308g

77g, 154g 231g

77g, 154¢g

Expansion sheet Nylon + linear low-density polyethylene

Condition Vacuum state
BIEIERESI IO DETEIODENS WGP, BT
[
=
!
= of A
Fig. 3 Schematic of model test box section
3.2 A|Znt
1) A FAF e =it
Fig. 4= 2t ARzl A Baetole] Feekol whel Eqid 4Eel WaE ekl Zolth 3, AR Bxotele]
8% FU N whet oF 180%, T8 LE Y| ¢ oF 165%, LA WY o F-¢ oF 178% 2] ESbo] F7lskith.
AYT BF A AES] WAool wSael Bl BT w2t Egto] YN LR FAHE AL U
& g9t
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Fig. 4 Earth pressure according to the infusion
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Fig. 5 Earth pressure as expansion liquid type
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Fig. 6 Load distribution comparison of experimental and theoretical method
Table 4. Experiment Plan
Classification Quantity Load strength(t/ m’) Separation distance(m)
Low expansion A 154¢g 1.150 about 0.18
Middle expansion B 154¢ 9.059 about 0.18
High expansion C 154¢g 11.298 about 0.18




Journal of the Korea Society of Disaster Information. Vol.13, No.1, pp.43 - 50

=
Ay
o
N T
to |

A
B3

Ut [o

in?
—
=

o 12 o oE ox o2

[m

fofol o] Qi el mheh Aldw mFelA of 170% 4 =] Eqte] S7FshE A 02 Yehlth 247 ok o] 22
E9| Aol A RS ste] YA EQFIHE Hole & &
Aol wrid Ao g2 M BRERE T - Z
S FQlskgle W, A Lol 7P T2 HES B o RE W, AN I
oFo] o2 UENTh A dExoFAEn of 4] bl SHiHE A& Fdskit

AAES] B 8l AR TL2 st AubHRl et FEEe}F A58
SFATE. Boussinesq®| A& Aol 28 D wo] AN & s WA AE ot oHo TY
EHA o Zateh AR FEFY AL 1.150t/m?, THE Hahﬂ;@f%‘ B :

t/m*e] HHEAT} glom], ANES] FPYgA oF 018 mollA ThHe] EA7} & Aow ddtdE.

oL
off
L)
_V\_l,
fm
hinsd
olN
N
o >

o] =& E.LE T TEUTHN &S ELET 1%*}‘{1(ICT FABY7} 7He e BRNES T8 ATH S
Lls: :rl 71, 16TBIP-C111718-01)9] A9 ®o} =35 17 Asjolr] ofo] A=Yt

-IPI

References

Hong, KK. and Han, J.G. (2016). “Non-removable ground joint emergency recovery technology using water-soluble
polymer-based filling material.” Journal of the Korean Geo-Environmental Society, 15(4). pp. 6-9.
Jaros, M.B., James, G.M., Gewanlal, C. (2010). "Multi-layer geosynthetic-reinforced embankment over potential sinkholes
for a Rapid Rail Link in South Africa." 9th International Conference on Geosynthetics, Brazil, pp. 1555-1559.
Jeon, CK,, Jeon, J.K. (2015). “Flexural behavior evaluation of two types fiber reinforced shotcrete using round panel test.”
Journal of the Korea Society of Disaster Information, Vol. 11, No. 4, 607-614.

Nam, J.W.,, Byun, Y.S. and Chun, B.S. (2013). “Evaluation of the applicability of CLSM by numerical method and field
test.” Journal of the Korean Geo-Environmental Society, Vol. 14, No. 7, pp. 5-12.

Panno, S.V., Greenberg, S.E. , Weibel, C.P. and Gillespie, P.K. (2004). “Guide to the Illinois Caverns State Natural Area:
Illinois State Geological Survey.”, GeoScience Education Series 19, p.106.

The Seoul Institute (2016). The Road Subsidence Condition and Safety Improvement Plan in Seoul.

Yang, KH., Park, JJ., Kim, Y,H, Byun, Y,5,. Lee, EJ,. Chun, B,S. (2014). “A Study on the Ground Reinforcement of Jeju
Scoria Layer by Chemical Grouting.” Journal of the Korean Geo-Environmental Society, 15(2), pp. 75-82.



