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Hydrometer Analysis

sieve analysis
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Fig. 1. Particle size distribution of sandy and clay soils used
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Fig. 2. SEM micrographs of (a) sand particles, (b) clay
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1 Scanning Electron Microscopy
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Table 1. Chemical analysis of clay soil
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Table 2. Physical properties of soils used according to

ASTM standard
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Table 3. Specifications of nano-CaCO, used in this study
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Fig. 3. SEM micrographs of nano-CaCO, particles
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Fig. 4. a) Sample made by wet compaction method, b) clay samples used in research
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Table 4. Data range used for uniaxial compression
strength prediction
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Fig. 5. Ultimate strength of stabilized soils with different
nanoparticle contents at curing times of 7 days

O 0 (6,970 SS) eaii jpame (5)Lad Cuwslie sbaiale]
S (6 yemecSS Ceslie iales] gl Canl oad al)l i
preelS DL S5l b oad (55l laraiges calidee slano s sl
- Jos Galises slale; ;5 SCT 5 SCY SCY calisee sl S ol
b olen .l o ools HLis V6O slo JS& 0 i 4 (5]
SN (o515 a0 50 baaiged (g3luoslel cianl oy S5 iy oS

! 09y )..SL.\D- S uoyam Q)3 u.ol...u‘ 9

oy S5 sdigel yiSlas Cuoglie Ol sy -V VY
SCY 5 SCY SC) S sladiges 1Sl Coglin ol i
el oas LIV B0 la S o calises 5,00 Jos sbayle; sl
023 oo Las o S Gladiges 1o STax Caaglie o glis

D50, 2T+ b S Liges (55 » S Sl Sl G933 5 o8

yeey

Y={y,..vmFsa={a.a,a.a.a.a])(f)dols o
Bolo Caws 4 (O) alasl, 1A o 5lo g 004
x,,%, xlzp xlzq

1 X, Xy

2 2
lxzp Xoy XXy, Xy, X,

®

2 2
1 Xy Xy XapXng Xap Xagg

SS )l (f) M‘) 40 PR ;Q (5_.,..;)_»[44 ol J> 6‘)’
JREL RSP T oW PHLRVESINVOI Sy WES I R CSNICIN
Aloe Covns () alaly Sla Jopme

a=(4"4)' 4"y o

Al go A oyl oolyil AT 1 s a8

Sl 5, 51 5k oo GMDH a5 o o
Fably iz b S oSl JBS Lo 5 JS8 59,5 s e 5 g 4SS
3 aSeh sl bl Gl e b aS sS4 sl goue
Szl s o 555 2980 sl LSSl 55 5
3 97 OBl g diny polie (05 o ;0 995 58 & jamie
b Gl Jolye 3 (grmg 92 (i Sl slaliad
e 85 IS o1 sl llis il 5 ) e slaeSs
el o o0l K55 o5 5l ]l s et 5

S5 s)led Coglia Giolejl mls 4 4z g b pol> Gui o
ke 4 lalaly (Baiod slapite (B85 )0 L g (595
SLl sy Glawle S (6,950 (6,8 Cwglie  Zoo i
(S) awlo w2)d () 6l wo)s piie Loz jsbiie (aoy 095 o
4 839y9 odls plsie a4 (1) ysldes ploj 5 (O) )y 2oy
(@) SB g,Las Canglio _imssies 12 5 Jlac! GMDH piy,55!
3 emas A A (69559 slrosls s3gas Ll Gy ISl

Sy g s Y
bl by -V -¥

5> 2 S Dl Sl Sl b els s jslaie 4

C“L"' RVeowe c\ﬂo)'.;.) LS‘)“) slwle glaS- 6""9[&" )l.';_é)



FEOY b YFRY docio Ve e Jlo A oyloud Y 093 ¢S ool (ol pos susie 4y

adgl slaaian o S Caglin w@loy, S 4 pudS Ol Sl
&5 Ol 5l o s bl 1y GRall £5 it LasE syl s
2355 Ol o i o5 pebples b (o 205 Caglie A58
IV 5l SCY 4 SCY S glp S99 agy w0 jlade
Iy Solas ol Judo el aoy0 VY 5l SCY S gl g ao o
Sade a2 0l G Wddiges ;0 35250 o, S lade 4y led o
s 815 B3 e el & g by Sl ey ST
Sy00 S sle g5y 2 6 N 8h sl (G998 iy do s
Soteine oy o3 Yo L SCY S diges (6l allias ol g 009y 5L
A+ L) SCY S a5 wws oo lis b loged ol iz .ail oo
Sladiged i )0 1) Suaglie (p i (o) 2o)3 Ve g anle oo
Ao,y lel e NN Iy 9050 cpl .l ools lis 095 51 S5
u.»‘ 50 Glawle slaasls O u>']l'> slas 5 iSls oj"\"")” 9 U
Iy a8 lie (o yidin oy S K0 Oole 0l G ddigas
oo g Al awle ladils o g2 g0 JB (slad fogel 0
21y e b o yteS g eais 0S5l baasls 38,8 aluls
00l Condd (gladigad o ((F9938] (jau) ouis ol diges S Tas
Wyged $9) p peedS Sl TPl (SogBl SU a5 wms e i
slaelly (59) 2 b b (S0938l nl 5l (U G gralilonns
S Mz iuli8l cely aS ailonw Olge S8 gz o ls S
Sllag, (e 50 @95 o0 SI uglie Al s )0
o Ol Gl b ) o sl a5 jeblen ol ool &l
4 oS Al gl (S 1655 (omyn g0 sladised 5
oy S el b S ol)d Saldly casls lisl s
SIS S ol Sl S 05381 b aian ko
OS50 alS aigy ol a5 a8l alS ediged soled ;o S
Oz b diges pl ;o Y awle do o o 4y wiles oo s
@ S DL ,S 8l g3l L a5 0508 o Glgier IS sk @
Ol b S L aslie o o505 L (L8, baiges oyl

Oz b oo (RS (oS e 4 S (5 0y KD 5 20 o

120

100 + s

%
=
)

I

(=)
=

*—sa1

Strength (kN/m?)

I
=

—@ - 5C2

S5C3

— T

(g
=)
|

b

=

0 0.5 1 1.5 2
(b) Nano (%)

oo )0 sl oud cods LS S Tos Cwglio Ol s & JSCo

239, VF 5391 Jos oo 30 93l e
Fig. 6. Ultimate strength of stabilized soils with different
nanoparticle contents at curing times of 14 days
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Fig. 7. Ultimate strength of stabilized soils with different
nanoparticle contents at curing times of 28 days
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Fig. 8. Fracture mechanism in samples with different percentages of clay a) 10% clay, b) 20% clay, and c) 30%
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Fig. 10. Secant modulus specimens containing kaolinite and different nano- CaCQO, contents at curing times of- (a) 7 days,
(b) 14 days, and (c) 28 days
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Table 5. Comparison of the results of uniaxial compressive strength of the present study with the results of other researchers
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Fig. 16. 3D diagram for predicting the compressive
strength of specimens after 28 days of curing
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