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A Study on the mix design for the Soilcrete by Using FGC Soil Stabilizer
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SYNOPSIS : Soilcrete has been the traditional material for the paving and soft ground improvement
techniques. But because the durability is not excellent and the quality is not homogeneous, it has
not been used for the various purposes up to date. And because the quality of soilcrete is apt to be
changed by the content of water and soil stabilizer, and the kind of soil and soil stabilizer, it is not
free of cares. But with the increas of naturally oriented needs for the light trafic road such as
pedestrian roads of the garden, golf courses and sidewalks, the cases of soilcrete paving has been
increased recently.

This study aims at making the reference table of the mix design in accordance with the required
design specifications for the soilcrete admixtured by the FGC soil stabilizer by using the statistical
experiment method. The treated soil is the clay which are widely spreaded in Korea.

As the results of this study we can derive the effective reference mix design table for the clay
soil treated by the FGC soil stabilizer in accordance with the compressive strength of 50~
200kg/cm2 soilcrete with respect to the contents of water, soil stabilizer and fine sand.

Key words : Soilcrete, FGC soilstabilizer, compressive strength, design of experiments, regression
analysis, response surface analysis

1. M &

Soilcrete® =27|F A, 29 FZEUAA T, soil mixing wall =+ column, soil mixing block 5
AFER 97 A edd AB)AT WFAol BojXm, FHo #AAL FrFHy] IJE7] dE
o WA EHoz A4y olYPa, T3 TFE, EFDY FTFH, A FF L FF ol waA
289 Zedd 5o ZA FFS Y] Wi AMEAe] oAl Al Ath 2y, HZ 3
BRI BEA o] #Ao] AXNEA T AAR, R, I, TEZF BE F AEF AIFE FA4
g, gl T L A7 AdoeZ IAE F Qe soillcrete EFo] A LA 7 Z2U1sla Aok

2 dFoAes 3l @404 713 dubE A% g FEY g EEIXEWU=AHEY XE
2, M1 T& WNEZY 50 AHAsA 28E FGCA 1 AE ol &3l UFEZDE HEAa
st o, soilcrete®} SAAX|7F AAHA 29 ik A ajFFE AA3r] 4% TEUFRE O E
7l A BAHA A A Y (design of experiments)S A £33t}

AFAEH A Aol AT AYGYHE grjste Ao =, dAsnA ste EA didsd 2d& o
QA Bt doleE AEA HelH, ouE FAAH HdHo g HolHE BAFH 4y APIFAA
e FERE & & de/tE Agsts Relgtn A 4 vk wEgA sive AFAGHE A
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g4 wlolelo] ti 4
g3 dolHY 2Auygont ¥

4] (regression analysis) ] Atk
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o QAE ARSI, ALY S e, dIeHE A
TS AYstadeE e, AP A HAA Zo] A}
k&4 (analysis of variance), *¢3# %4 (correlation analysis), 3] #%#
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B ATANE Y F A7 dolHE AARYN] AW oA F3 MFE FrFe W
9 e MU G4 Bed ARE 24 £ AL =Y Lol A e 3
FANRES Feadnh £ AN e WSEW AAAIEE A FAH AR F

s 738 oS 3t

of metA APA, & % Etﬂﬁ}g AE APFoz vuwA 7‘33%1} 3l A4S JEsied
Holglon, EMAN HEA soilcrete= 100~ 200kg/cm® 9] o 4

HE 28 243E d& 7 T ¥,
A T, FIAE T AF EERAE SAAQ IHeE AHE + U
2. 8EAR
21 AEN=E

2.1.1 FGCH 131

BEFAE o] &3 AWAFIIEo] dEHE YFddAe dAEZTY HE asALF HA - AlFVEY B
371 &89 97 WEo soilcreted AlFAH], AR Fo] ARAHoZ FEHO HLH vk @
BA B dFoAEe dEd e I8 514E anFer F&io AN, 271y BEE F
AXN 7] M Ed3 28" FGCA n3AE ALE3s7I2 Aok FGCA idAe REXENAE=A
AEE FAZ 3 IZSER Hu 5L FAAHELE ¥ on, vAS EfAE adHos 2
A7171 el BlEd o] o9 A ZAFSHAY. £ - 3F8H A4S E 15 2o

E 1. FGC n3 A9 2 - 383 E4

H|F ; 292, W EWH ; 6530cm’/g
SiO2 AlLOs | FeO3 | CaO | MgO | Na0 | K:0 SO; |Ig.loss
31.7 79 13 443 2.3 1.1 0.8 85 15
ol | ZA(m) | 1 {2|3]4|{6|8[10]12{16]20]|24}30|40]|60|80)100] dso
A | FR(%)| 12 | 212937 |47 |57|65[72|79|85|87|94(99|100{100|100| 6.9

2} ehd (%)

212 N QAE

£ AFAAE FU AL F ol WARE YEE dYe AAAY NFE T,
@448 welstol No 485 No. 2008 Fh&el 42t 020, 2% BHEA BEE AF gz A
ettt

%2 A% UAEe 22 - gea 54

e Si02 AlLOs FeoOs Ca0 MgO NaxO K0 SOs Igloss
(%) 65.1 16.6 58 05 1.2 0.4 2.8 - 75
225 No.4(%) {N0.200(%)|Deo(mm) |Dzo(mm}|Dis(mm)| Cu Ce g | SdEF
=nTe 92.4 1.8 09 0.3 0.15 9.0 0.7 2.45 SP-SM
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213 Jeid s9A

ZaYEAME ALY FIA TEAL BIAE AR AT soilcretedl A& ol dE o] &
Zlgol &t wetd & AFME soilcretec A ZEAjet BAAS A AN ARE Hrbstn
2 Aldstgion, AZAZE FEA EFAE, BEAAE gdad AZELHA 53 AE ALY

22 4

I
0%

t
[= |
2.2.1 Soilcrete M=

asA, MgE, 3
2 Esta 903t W

2 AEAY FEFIAE DAV dF FYst 47 3027 AL 2 142
A7l & Al 31£4522 6027 T3S soilcreteE A =23

3
pi=t

2.2.2 NEHNIZ H &F

Soilcrete7t A|Z=HH 812 28 £HZF(Y 2 2:9cm, E°]7cm)S ol &3t F-E24
g SA349 3, 50X50X50mme] KS FHE=9] soilcrete® Y thd¥Hol o a)A
F713olAM FABES 3 T AFH 3,7 28¥99 A=W =E =AY

o?E. ok

AR E #otee 44 nses BRI AN AP 3U9 AUL AHste] ARABA 10K
x2e B9dgnh

A AT FAFAAGYA dst] AR} 5L Ao IAFA &, F53
astA H7MFE wgAdA=E sty b4 05~15(3FEH]), 1.0~2.0(CX %), 100~300kg/m*
Z 169 MAsta, 2t wige] Y AYgyE ¢ 234748 Agstd ¥ 373 g}

3 WdAgYs 2 SHAY

4 g No. ZE A &3 A 234 Y= S22 % (kg/cm?)
(n) x1 |WMBEH| x2 | CX% | x3 | kg/m* | (cm) 3 79 28
1 -1 05 -1 1.0 -1 100 25 8 24 35
2 -1 05 -1 1.0 1 300 18 46 88 129
3 -1 0.5 1 2.0 -1 100 45 10 25 35
4 -1 0.5 1 2.0 1 300 19 53 111 158
5 1 15 -1 1.0 -1 100 35 25 42 55
6 1 15 -1 1.0 1 300 4.8 61 114 173
7 1 15 1 2.0 -1 100 6.5 24 38 52
8 1 15 1 2.0 1 300 5.1 65 124 186
9 0 1 0 15 0 200 49 21 34 79
10 0 1 0 15 0 200 6.0 18 31 67
11 | -05 | 075 0 15 0 200 3.3 21 35 85
12 05 | 125 0 15 0 200 48 27 48 108
13 0 1 -05 [ 1.25 0 200 2.9 31 57 115
14 0 1 05 | 175 0 200 4.1 25 49 95
15 0 1 0 15 [ -05 [ 150 3.2 23 41 65
16 0 1 0 15 05 | 250 29 43 63 141
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FEA | B4 | ustAl | 9= | 394 [ 194 | BIRE
ST 0.63 0.38 -0.23
3B = 0.31 0.05 0.86 -0.13
7197 = 0.20 0.07 0.85 -0.18 0.98
2897 = 0.22 0.05 0.93 -0.17 0.96 0.93
E 4 ¢ 5 UFel AN AFA $UTE AIA FFH BAA DR SN Fe| IBL
251, nahA FFo gekd g9 9YL B2 ¢ 5 Atk W, FEE BSARH nHAF] BE
+% 7 AN BAA AR ANAE A9 GBS WA 48T ¢ + Ak 1A &
Wl 2SS Bol o gy W] FEA AaSE AFS T F Aok

k2 I H A (response surface analysis)& o279 =HW47) Bith] A ojE FEWLo o
FE F UdE d, o] H&FY WM} o]FE vEHAH U TAA FAA AAZE AAEE IA
24L& 2@ o] W g FEAFE EF AF A (quantitative) 22 W EEE WEEA F&HW
Ty SHETF x, xz e , xe B39 g AAE 22 43 AE P (2nd order polynomial regression
modeD 22 4 13 o] 233 ARYE S HA3te o] kol

y= 28 + Zﬁlx? + Z.ﬂ,,xrx, +e (1)

2 1ol SguEsE Hd 1070704 7bsstE, e~M0, Pl AZ =goz sAHdd. wgdA
2AFH 93te] A3 g uH-SF W (fitted response surface)S 2] 29} Fo] A A}

v= 8 + BB+ Tbr, @

4 204 ALY, FolE e, AAAFUEE A7 X, y, A e go| PPo] 74P +
on, B8 HxAs st 248w 4 39 @)

o)
PR

I xy % - xm By Yo
1 x1p 2 2xp B, Y1
X = |1 x3 x5 x| £ = By y =1 ¥
1 Xin Xon " Xipm Bk Va
B = (X X)Xy (3)

2 3ol X AYPHe AAPPolm, (X'X) 'L AYYL AxNPF F9 gPPo|r}.
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£ ZE AT T BARHE
29 | A®F | A%E | AIAF | FoR pik R’
kil 32481.5 5 6496.3 29.9 0.00 0.9373
2t 2172.3 10 2172
A 34653.8 15
E 72RE A%Y 35 AAPINL APl 0%, BHASI 037%2 A ¢ & Hold,
39 AAAFY ATE AW A% E 8% 2

£ 8 A= IAYAANY FAE AAAT A= AR

3 AASF F3 3%k EFoA tk pak
Bo: % + 93.4 556 16.82 0.000
Bw ; A=A 14.2 5.06 2.80 0.019
B ; 313A 59.6 5.06 11.80 0.000

B av -8.1 29.74 -0.27 0.790
B a2 4.4 5.21 0.84 0.421
B @2 17.9 29.74 0.60 0.561

¥ 89 134 % pAonte AAASY A5/ vud ¥ JFAAE oA, IIA 02 FE

WE 24 943 E 89 FE 34 HAH telA HIEALNL T 4N 53
= a3 1, 29 2

ZHE2Y) (KU E E)

a4 1.
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29 2 A% 98 SIAE
3.3 ILIEE Mo
23 28 AEWS STHES 29 19 HEE a} 42 Aw:w AEs ¢Ux +2EZ BT
A

EAEE AAQsta, 29 19 $E5EA £HZ 3 FH2 F53AZFL AAT A3 FGCA
a3 dE w3 E(soilcrete)d] FAWTEE X 9} L°] 7‘“"“‘“:}

¥ 9. FGC n3tAlel A& :3tE (soilcrete)] 231w ghE(oh)

E A4 X dHAEF
4 =(kg/cm?) | ¥ Z(cm) 13} A (kg/m”) e Ral kil JE) E A (C+*'%)
2 100 0.8 1.0
50 4 135 0.6 1.2
6 (140) (0.4) (1.4)
2 (220) (0.8) (1.1)
100 4 210 1.1 1.3
6 200 14 15
2 280 0.8 (1.1)
150 4 260 1.2 1.3
6 260 1.5 15
£ 9o A widA %= 50kg/cm’, €HE 6cm?! 74 ]‘} 50-60.2 HE7Igtch e} 100-29 A9+ =&d
EW STAE)A zli‘i,’.ﬂﬂ—% of 44 wigddoA FAHGASG. ezt

2 AFANLT BAAFL ZustE A 13 §} AFe 50kg/cm’e AAE dFANNE Fhet
100kg/cm® ©]3ol & o 23l AEE Rola ). oj9} o] AHAIFAo] XA &
A2 We APFAL BAUA AFHRA] A AAPAS Aot ol Aoz godr

i fool 2
4 oo

784S 200kg/m’ EFAPT HEDIE deir B A7 ddd FGCe dukxoz L= m 3
= WEE 7t AMEE A FHxAE BFSY] YA 0KEE AAEYT AE 298
A7 29 3, 49 2ok 2% 322REH FGCuaAY 352 AN JEYACE Fgg8o] o F
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13 3. FGC 134 E AL-£3 soilcrete
4 BE
1) FGCA n3Aet HEE £ 83 13 E(soilcrete)ol]

Ad 71HME HEw A% nBES FFH dFE WA

= = AT, BA4A,
Aol ey 2 uEA FolRen, nAEY Ax IFL viAE FL A 1A, FEA
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D) M EARAG g FRUFEES AAdRoH, RIS AR AAM So@cid FFgo) o
A vk AHE MTEE AAT 5 L Roz BuEy

3) FGCAl matAle 271430 th3el A4 £382 ANAY7] G2 F7180] BE HYEFHE
Az Fogo] & xAckAwe Afue] AP Aoz wuAT
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