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Figure 1. Sieve analysis and hydrometer test
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Table 1. Geotechnical properties of the used soil
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Figure 2. Schematic configuration of electro-osmotic apparatus‘used in the experiment
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Figure 3. Plan view of the electro-osmotic apparatus and the sampling location around the anode, cathode and the middle
zone [19] in two state of using plate and rod electrodes
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Table 2. Characteristics of unconfined compressive strength tests
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Figure 4. Electroosmosis system used in the experiment in two states of using rod and plate electrodes
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Figure 5. Variation of water content electrode in both plate and rod state
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Figure 6. Variation of water content for r graphite electrode in both plate and rod state
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Figure 7. Variation of Liquid Limit (LL) with the distance from the anode for aluminum and graphite electrodes
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20

18

16

P1(%)

14

12

10
8
0 200 4
DISTANCE FROM ANODE (MM)
=@=0, R, 1.5v/cm =@=G, P, 1.5v/cm =@=G, R, 1v/cm
=0==G, P, 1v/cm =@=A|, R, 1.5v/cm =@==Al, P, 1.5v/cm
=@=Al, R, 1v/cm =@=Al, P, 1v/cm
S 5 porimogll 39,5501 4y Lgtpo WT 51 Alol b (g e (ALl &l ki A JSC
Figure 9. Variation of Plasticity Index(PI) with the distance from the anode for aluminum and graphite el %

111 ]

10



Strongly bound water Strongly bound water

Soil particle

Free water

Weakly bound water Weakly bound water
Initial staté 7Y o @ » W
W= 22%  W=24% W= 46%
Wp=16%
Al-1I5viem -P —@—@y %5 » W
W=15.2% Wi-26%
W=19.8%
Al-1/5v/em-R o-8— r » W
Wp=18% Wi=30%

5Lg) (ol Al g (6l axmino 59 ,SIl b 90 30 WTT TR0 5 30 (oguimnglT 99,5SIN b (b diges (51p gy o yd g 5y 5T Sgu e JSib
V& v/em

Figure 10. Atterberg limits and water content for aluminum electrode near the anode in both plate and rod electrode states
(voltage 1/5 v/em)

0Se (gXge ol Al S Sl 9> 5l S Cusb, 8oy SLasiliS o 56 Syl sga p S0 09z g o
ol asl Sy, 9> 5 Sdly 9> o Cagb,y duoy S0 e bl 1 sl des g sels Sl o 1) ey SIS Bl L
2 Sl Al 4 S g oads el Sb o ol Ol wal Sy, s Sl i Susb) woyo STy 05d o S s gWisn
Srols 2SS gy s o (il S g 00t (il S aiged sl B Sl 5585 (sjamsly 2SIl (5lge 51 g il (o0
VICM 5ldg b gl amio <ol S 09 xS L VO g ) VICM slajlls b (ol amao pgiogll 09 xSl b osids (6 5lags diged a 5o
098Il 51 oolal Cll> j0 a5 0gd (oo odlive gl (pl (cwyp b adl (oo (6o B 5l S gl doyo WT Soop 40 VO
4 Sl onis S S 0 (s (g ol S (6 diges p 09 mSIl pl canlio 1306 Jdo a4 BYL 5Ly o (ol axan
S1aS 055 anlllas ,o 5 L, Ken § oyl «)l05 0939 o3 Ol Lo digas 5l plaS e ;o (s emly 2SI )b > Jlos! 5 o IS 55
2 S Gl Jlesl 5l g oS Wy a2el ol a4y Wl 8 ) 0 90 |y 0 ) S aiged e L Jlos!
LYE] o )l 0925 ol3T ST g5 o, S
TS s ol Jlel s o8 sl sl 2501 01,8 350 n canlie K85 280 g, 50 38 olsfanay SIS,
ol 0,5 algE i (g ey XS 2818 sasay o 4 Bass S 9,0 O slgioe g lade oS 0 &5 > B> 10 38590
S o ge a5 el (SO S Jnl o Tyd cpl o Koo 138 56 sasay il oo Syl sgas o 35,50 Jele i ol
2 Sg>ge gane Slge b Loyl blite il i1 g lacygs (o xSl sl asl oo (SO S b, Jlesl S1 0 @lias o jlesbicl,d
W ey SB Sl j0 K0 Ol ol 04 a4 g (Wl g Ol AY) Se cdale polie jo Ol sl o 4 ey S
Ay s el Jlade (SO S gilage plil Lol lis ol aes o it 1) 1S (6 yues a3l o (e Jliul adaulg
o35 e b Sl )0 gyaed Latli ok o zelS ol oo LEelS Sl cand WIS T Soop Giulesl 0,50 Cekd

11



gailSes ol Y 5 o Sl g easSTy sl b s o mow slang jeam 4 ) 5oss ool Jdo ol [¥0] el sus
DAl wlosls LLs I (6 jomsly 2SIl slaaiyT 3

okslamng sl iul3l S Sd e )b g co 0515 Caons a0 w1 I PH ial3dl b e w5157 50 OH™ g T jo H o
g oo S PL i3l el conl qasein A S5 5l a8

S o3 lgl ol aliaae 4Y o FE¥ g AP sl YU cud b slanyg 3Kl el semly xS Jsb 4o e Jols
oealS (ool laazs e oo Pl jlade ol el 5o Ol o adle g alfgo aY cubrs ol cel Jule opl 05d oo
LYV Y] wlosls (3155 (s el STl (6 3lags 51 ool plKin | (6 oo oL

ool CIlddy g o (5 o i (ol Jlade (o yiion 5 00,5 oy (EalS (g e el Jlade OV sled o
by oolel gli b sllai )0l opl il ge &l 095Ul Sooy 50 VO VIEM oL ,> Jleel b glaio pguiagl] 55 2SI
S S liewd il Jo i aizmed 5 SB 50 35390 O e g b b (el 2SI (5l YAl ol liie S0
Bebon SB (e (aFLE (e 50 g crge bag JUil 3 )b

LVO 5 ) VIEM lajldy oo SB 5 o0is ilage S sladiges lp 6 lid Cuglio zmlt V-1 slaloges

i o bt 1 (ol 4 lith S Wil GLLI s )5 slabs 5 slamio o 50 5 Cudl S 5 pariiasl] slasg 2SI

240
220
200
180
160
140
120
100
80
60
40
20

0 — : ‘ ‘ ‘ ‘ ‘
0 1 2 3 Strain (o) 4 5 6 7

Stress (Kpa)

—e— Soil e AL 1v/Ccm, P e AL 1v/cm, R =@ AL 1.5v/Cm, P s AL 1.5v/Cm, R
G, 1v/cm, R G,1lv/icm, P et G,1.5v/cm, R G, 1'5vicm, P

ST K5035 CalyS 5 pguinostT 29,5501 43 by y0 (85970 Canglio gl 1) JSL

Figure 11. Results of unconfined compressive strength test for aluminum and graphite.electrode near the anode
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Figure 13. Results of unconfined compressive strength test for aluminum and graphite electrode near the cathode }
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Figure 14. Results of consolidation test for plate aluminum electrode with voltage 1/5 v/cm
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ABSTRACT
One of the techniques of stabilization soil is the electrical method. In this method, stabilization of fine-

grained soils, especially saturated clay soils, is done by reducing the thickness of the double water layer by
establishing an electric current. Soft clay is one of the problematic soils, because it is affected by weather
conditions, and as a result, buildingsStructures on them is always at risk. In this study, to improve and stabilize
soft clay soils, the electrokinetic injection method, which is one of the limited stabilization methods in situ and is
very economical in terms of time and cost, was useds For this purpose, a layer of soil with water content and
specific gravity in situ is compacted in five layers in a chamber with dimensions of 50*30*%20 ¢cm® and direct
current (DC) with voltages of 1/5 and 1 v/cm of spil massshas been applied for 48 hours. The used electrodes
were made of two types of aluminum and graphite and were used in two shapes, rod and plate. The index
results of the studies showed that the use of this method increases the unconfined compressive strength from 98
kPa to 223 kPa, decreases the water content from 24 to 15/2,and the_plasticity index from 24 to 10 and Soil
porosity decreases from 0/675 to 0/443 . The results of chemical analysis confirm the correctness of the physical
results in the scanning electron microscope images. According to the<water content, Etterberg limits,
unconfined compressive strength and consolidation tests, it was determined that the best performance is related
to the use of plate aluminum electrode with a voltage of 1/5.
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