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ABSTRACT : Soft ground stabilization is needed to construct large civil facilities on the soft clay ground. Pre-loading method, which
is accelerating consolidation method, is generally used to stabilize the soft ground. However, pre-loading method is required long
construction period and quantities of fill material. Therefore, electro-osmosis method is used to replace pre-loading method for stabilizing
the soft ground. Electro-osmosis method is disadvantageous in constructive and economic aspects because it is needed a metallic
electrode. So, in order to solve the those disadvantages, plastic electrode was developed to replace metallic electrode. Plastic electrode,
which is made by using nano-technology on existing Plastic Drain Board (PDB), was used to supply the electric power. In this study,
therefore, the model test was conducted to confirm the effect of improvement and electrical characteristics of soft ground by spacing
of plastic electrode. The result shows that the effect of improvement of soft ground was decreased up to 45% by increasing electrode

spacing and electrical characteristics on the soft ground were influenced by consolidation settlement with electrode spacing.

Keywords : Electro-osmosis method, Soft ground, Plastic drain board (PDB), Consolidation, Nano-coated

2 X|: kst HEAN it EEAES A Yafals Akt oge) He|rt Brbulsich dukEo @ Aokl oy
3} AP E flol sy oz AgAskao] AN o AAs 1—@% FAIZEo] -9~ A, Hél% HEANRE SR
SoF sk Tl 7] wiitel olE sty 913t Her AR Fol AREAL qlth Zﬁﬂéﬁo%‘% =54 A5A71
AREE7] wizell AlE 9 AR SHelA Edjsitt webA g4 AFAE diilsh] sl 71 EekiE =890 ZE(PBD)Y

A=A 7HA ol w2
AoFA|He] HE‘: At A714 54E gRlsh] QI HFATEL siglon], 1 Ay ANl ane A5t A A4

718 38T o A= Werlas o838 Ekag ASA7 AgEich ofdf & dtellxle ;ﬂ—

o) 49% FAHAT W72 BAL A3 Aol duHste] JRFS v Ao Uekyt,

20| 1 Ay|ET, Aoyl SetaE SHlel HEPDB), 9, v T
.M E 3171 el b flEstofor sb7] witel ehgutalEs 24
SBHL FEAREE WA 5 s FUSATHOR 5
Aol itk Fepel p-ejuEte] HEANEE s st 715 A7 IRES o] ARSI et A7
Ak 2ol F& Barstar glon] 2| 30~70% =2 xohg HEANP] ASS dAste] AR7E 527 8t
R Aorst HEARIe R FAgHo] gl ol2g ot HA HEAR U 7] ARk @] 8) 5 i
HEA] disti BE5AEE AHsP] fsirls HofA] FAA ARre] e AGE S7HN7IE Stk 7R
gke) QM/dE =ol7] $ist bt H27t ErtEsta ok W& AREs] siAE A=SA7E dashy] bl dvt
st Aels g YRRl e R o £ W Aoz G4 ASATE Al E8FaL ek 2y 5
o ARSI Sl rEE HXA7]7] SRk e R FAt &4 ASAE Ale 9 A SRl ARs17E =28t
H)7F ARstal FUAEIT}E 53 Aol AN 7) Wizl 71% EethE =9l HE(PDB)O| Uik Ves
I 9lont gAPIZEe] i AL, AshE JEARE S ojsl M=AlR &8 4 e U ZHE EetihE A
sfjof etthe Ws WEShL vt 53] AREARE o =A7E ZHEE AT AR et al,, 2009). ZL2|al Al S

1) Korea Expressway Corporation

2) School of Civil Engineering, Chungbuk National University

3) Dongyang Engineering & Construction Group

4) HANIL GEO ENG, CO., LTD.

1 School of Civil Engineering, Chungbuk National University (Corresponding Author : akk@chungbuk.ac.kr)



25 RS B85 gt okt AL A4 HOR of
202|321 It Ahn et al., 2012; Ahn, 2011; Sin, 2010; Sin,
2011). T2 Sepag 43R0 7420 nhe 474 54
S I ATk olof & AtofAl= SekiE ASA
o] A7t Arjol| w2 AokAte] RblE avket H7]4
e Blel] §I9) Bekael AIRAE AMgSte AT
QtzAA A= A2lE 30, 60, 90cmE HIFAA B
Fe Sastglch Telm Awl ake SIS ¢
slopAuke] Fat B vlsake Z4ato] vjm-2Aek
Bhels}7] Sl8) AokAut vhe] ek @

4
A%, AT Ssto] vl RS,

o ob ofht X
il

2
>l
N

N
A
ox
o

Table 1. Parameter of marine clay

Physical properties Quantity
Specific gravity 2.7
Liquid limit (%) 55.29
Plasticity index (%) 19.22
Initial water content (%) 70
USCS (Unified Soil Classification System) MH
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Table 2. Properties of plastic electrode

Total transmittance (%) =75

Sheet resistance ((2/sq) 80~120
Uniformity (%) =10
Hardness (H) =3
ITO Adhesion 100/100

(b) 60 cm (c) 90 cm
Fig. 2. Model box

Fig. 4. Model test
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Table 3. Measured consolidation settlement with electrode spacing

Electrode spacing Consolidation settlement (mm)
(cm) 6 day 12 day 18 day
30 24.49 29.40 29.78
60 19.30 27.66 29.45
90 11.22 16.30 17.48
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Fig. 7. Consolidation drainage with time
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Fig. 8. Consolidation drainage with consolidation time

Table 4, Measured consolidation drainage with consolidation time

Electrode spacing Consolidation drainage (mL)
(cm) 4 day 8 day 25 day
30 1,506 1,609 1,630
60 1,506 1,776 1,981
90 1,512 1,771 2,404
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Fig. 10. Voltage with electrode spacing

Table 5. Measured voltage with electrode spacing

Electrode spacing Voltage (V)
(cm) 0 day 4 day 8 day 30 day
30 3.1 4.1 4.5 5.0
60 3.6 4.4 4.9 5.0
90 3.9 44 4.7 4.7
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Table 6. Measured current with electrode spacing

Electrode spacing Current (A)
(cm) 0 day 6 day 12 day 30 day
30 0.020 0.010 0.009 0.005
60 0.019 0.010 0.008 0.006
90 0.017 0.008 0.006 0.006

Journal of The Korean Geo-Environmental Society \lol, 17, Issue 1, January 2016 17



7bel= Zlo® vt ARE U A3 Sk Al
AWk W 47} i) dEos Belth shAw
=7 A2 90emQl 5= AE7IZE 12U00| A 304 7HA]
Aot FAEE Ao Yebgth o= ARk AsEdd
S5t 28] 2] uhe) ARl Z71HA e A
2 Holth E3F AJAES AFAs vidjd E40
UEbTh ol A&o] AFet kel dAof osf HAst
Q7] fEo2 Heltk M5 Ao wE Az
32 Fig. 14 9 Table 75} o] Lpepsteh. gal7|7t 0219)
AL AZL7F A 30cmE 7|22 60cm= 25.5%, 90cm
= 5.41% A yepgten 7t 64 9] B9 A= A
] 30cmE 7]E2 2 60cm= 7.5%, 90cm= 31.6% A 1}
ety wet ezt 12902

o ™ o

i

f
)

39 A7 A 30emE

1,200

1,000 -

800 4 /

600 -

Resistance (R)

400 4

200 1 —e— Electrode spacing : 30cm
—— Electrode spacing : 60cm
—a— Electorde spacing : 90cm

0 5 10 15 20 25 30
Time (day)

Fig. 13. Resistance with time

1,200

—e— Oday
—A— Bday
1,000 - —&— 12day
—&— 30day

800 1

600 -

Resistance (R)

400 -

200 A /

Electorde spacing (cm)

Fig. 14. Resistance with electrode spacing

Table 7. Measured resistance with electrode spacing

Electrode spacing Resistance ((2)
(cm) 0 day 6 day 12 day 30 day
30 152.46 43433 548.85 977.80
60 191.39 466.86 632.55 779.80
90 234.89 571.59 746.29 772.95
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