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Fig. 1. The location of the studied soil sampling
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Fig. 3. A view of the montmorillonite Nanoclay used
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Table 2. Physical and mechanical properties of Nanoclay
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Table 3. Chemical analysis of montmorillonite Nanoclay
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Fig. 5. Prepared samples under curing for Atterberg limit test
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Fig. 6. Pictures of a) Prepared samples in the mold b) Placing the sample in consolidation ring c¢)
Prepared samples under curing for 1D consolidation test
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Fig. 7. Samples under wet-dry cycles
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Table 4. Conducted tests to investigate the effect of Nanoclay on the studied soil
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Fig. 8. Liquid limit of unstabilized and stabilized samples with nanoclay at different contents and curing periods
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Fig. 9. Plastic limit of unstabilized and stabilized samples with nanoclay at different contents and
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8 (Kg/cm2) after a curing period of 14 days

YoV



|—#— untreated soil—®— 0.5% Nanoclay—&— 1% Nanoclay—¥— 2% Nanoclay—#— 4% Nanoclay —— 8% Nannclay‘ |—#— untreated soil—®— 0.5% Nanoclay—&— 1% Nanoclay—¥— 2% Nanoclay 4 4% Nanoclay < 8% Nanoclay‘
root of time (min) - root of time (min)
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
0.00 0.00
Met-4—4—¢ 4 NSl .
0.05{ Wy
i LA 5 VU N S SR S I R S
| v
0.05 A A oA A 0.10-IA,Ml
e =< < e 015 k e Al [ ]
£ g I
N2 = 0.20 O S
£0.10 z e
2 Ceee o d 2025 —y [ =
g g o — 1 | |
= < 0.30
a o
2015 g 1
< ©0.35 1+
0.40 "u
'\1\._\\
0.20 0.45 | u
0.50
|~ untreated soil—®— 0.5% Nanoclay—#4— 1% Nanoclay—¥— 2% Nanoclay 4 4% Nanoclay < 8% Nanoc]ay‘ |8 untreated soil—®— 0.5% Nanoclay—&— 1% Nanoclay—¥— 2% Nanoclay—4— 4% Nanoclay < 8% Nanoclay‘
root of time (min) root of time (min)
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
0.0 0.2
0.1 \“%x,s
e ! |
\n,,a*\ 0.4 ‘%i~ ¢
02 e - A o A A O
_ ; .
g &‘ MRan | ¥ g
e Eos “al, |
g A——a [ N ‘g | 4
R = : e
K] g 208 o |
205 = ——%
B i
S E 3
0.6
‘Ml 1.0
i -—
0.7 - | ]
1 =u —a
0.8 1.2
[-8— untreated soil—®— 0.5% Nanoclay—— 1% Nanoclay—¥— 2% Nanoclay 4 4% Nanoclay < 8% Nanoclay| [-8— untreated soil—®— 0.5% Nanoclay—A— 1% Nanoclay —¥— 2% Nanoclay 4 4% Nanoclay < 8% Nanoclay]
root of time (min) root of time (min)
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40
0.8
0.4 \
1.0 >—o—
o o | e |
%‘ e A S N hd
0.6 v A B e e 4
TY— | 1.2
—~_~ v —
€ =
Eos E1a
E K‘\A\ g
3] A | 5]
104\ ‘\<,* I Y s . £16 *,\
2 “*o\.\ B T S N e E [ A L
¢ R e A 218 o s
T 12 SR L
-.l .\I\‘\— _
ma 2.0 S S _
1.4 .- — o R e R
— [ . n
22
1.6

259 YA (9ldos 8,95 5 (wy (K/em?) A g F ¥ ) co/B o /YD g piid Jlosl U yloj pin —Cunnid (5l 413905 VO JSui

Fig. 15. Diagrams of the settlement-square root of time by applying stresses of 0.25, 0.5, 1, 2, 4, and 8
(Kg/cm?2) after a curing period of 28 days
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Fig. 16. Diagrams of the settlement-square root of time by applying stresses of 0.25, 0.5, 1, 2, 4, and
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Fig. 18. Diagrams of stress-strain of stabilized samples with nanoclay at different contents and curing periods
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Fig. 19. Diagram of uniaxial compressive strength of stabilized samples with nanoclay at different contents and
curing periods
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Fig. 20. Diagrams of load-penetration of unstabilized and stabilized samples with 4% nanoclay after different
curing periods
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Fig. 21. CBR values of unstabilized and stabilized samples with 4% nanoclay after different curing periods
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Fig. 22. Weight loss percentage of stabilized samples with nanoclay at different contents and curing periods
under wet-dry cycles
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Fig. 23. Failing of unstabilized sample by applying the first wetting cycle
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Fig. 24. Pictures of stabilized samples with 0.5, 1, 2, and 4% nanoclay at 28 days curing a) after applying the first
wetting cycle, b) after applying the first drying cycle
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Fig. 25. Pictures of a) Failing of stabilized samples with 0.5 and 1% nanoclay at 28 days curing by applying second

wetting cycle b) Stabilized samples with 2 and 4% nanoclay at 28 days curing after applying second wetting cycle c¢)

Stabilized samples with 2 and 4% nanoclay at 28 days curing after applying second drying cycle d) Failing of stabi-
lized samples with 2 and 4% nanoclay at 28 days curing by applying third wetting cycle
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Fig. 23. SEM images with 50 pm scale a) unstabilized sample b) stabilized sample with 4% nanoclay after 60
days of curing
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Fig. 23. SEM images with 20 pm scale a) unstabilized sample b) stabilized sample with 4% nanoclay after 60
days of curing
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