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Fig. 1. Aggregation curve of soil in the study area
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Table 1. Physical and Chemical properties of montmorillonite nanoclay
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Table 2. Chemical analysis of montmorillonite nanoclay
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Table 3. Optimal moisture content and clay maximum specific gravity with different percentages of additives

Aol (P guao (339

. , (1) d b, aiged Olasie
(w0 yio Hlw p p55)
VIAY VO @e,)ﬂ Q9N Aigod
VIVA VF10 99l du )3 ¥ b digas
VIVE VIO oyl o )0 B b diges
o3l b (g yio o Vo awle 0¥ G ol o 4 yio Lo O glis )| owlojl cwlss gy -V

sl Lilxs 5 yild Y lsie @ diged a5 Vb o ol cpols Gt Jelse b aRilel oy jelite o
plil (g, S job 4y cul ouls oloul (soV¥s8 slaass alwg 4 5 yocheo VO B a4 ladiges ol ilais 3 18 ulej] 550

YAYE



VAFE 1 VAYY doxius N Fe v Lo @ oyl DY 0,93 pusS puol o yas (oorbies & il

A5 gl yaS Sy Lanagi JLad (s 5l o5 Sl D00 (ol @
5698 ,led Kils 6 bawgs JISCulghS 00+ b+ asals jo jlzé
Comnd )0 050 o0 Coldd 0,33 3o S 4 0aisS ol 0
SB g eelas BB Lad b Cules 15 500l 0,053 Sl 0,053 (35
Yo §) oS o)L eiguFoiail piumms 55 23,5 o Jlael 15Tt
9 oo diges | Ol 9,5 amge g wrS o 1,3 Sl Con | diges
sl 53y y odd cual ad (S 5 el (W) S dawgs

RE PP AR

inlesl aal p -Y-Y
(P gl b il Jale oz b BaiS ol 5o
il S50 ) SB (see P93 oy p ploy 9 S 5 Sl
o ks il amo e olis a1dS llllas ol 43S L3
S8 ol e a5 aigal (53, el (15 Sl o Laaigas
O s epdle 30,5 o0 K0Sy @ Ll oads o3 5 S slaad

S5 oIl Zaoe  Haw

ags inlosl olKiws 0,5 oolel al> ye s aoles ) il
GrSoslail lad s 5l jlad Jleel ( cialej] sl 3l diges
ol okl Cess @l Sl ool b (Smie sy 5 5755 20
Sl 5l e el S5 o3b a0 Lo ioles] oled g0 (su
L3l 90 S5 olml sl 595 99 9 Sl 5l G j9) S S5

Ll 00l (g 5ol S5 9 ‘_;\0543.5}?)|).§

sinlesl il =YY
Se ) SB 0 S see i 395 Caols oy p jskiie 4
ol8sd S il sl o0 Sl 5 (b ioles] olKws
ol el Gidu aw canl oads ools las oY g &l Y S o
9 k8 5 SL s Gl Jloel i 5l Sl Ol ol
ol Srond ds 23 395 by Jlosl s (6 2S00l s
2 b 03 e (F Lt (el o (1 1)) a5 e o 298 e
ol5ws 5l s ol LIS &gy ol 0 w33 35 (F 5 oo oo

Scm

S5 03I ke Jla

(<)

(&

3y 0w (o olfoiwd Suilows (Al 15Lid gudio b Sy (somo 5 D95 i lo3T oltws .Y S
Fig. 2. Self-healing cracking test apparatus: a) Schematic, b) Real
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Table 4. Performed experiments in this research
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Fig. 3. The effect of nanoclay additive on crack repair 1 mm at 1 hour after crack creation
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Fig. 4. The effect of nanoclay additive on crack repair 0.5 mm at 1 hour after crack creation
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Fig. 5. The effect of nanoclay additive on crack repair 1 mm at 1 hour after crack creation in 100 kPa pressure
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Fig. 6. The effect of nanoclay additive on crack repair 0.5 mm at 1 hour after crack creation in 100 kPa pressure
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Fig. 7. Examination the effect of time on crack recovery in samples without pore pressure
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Fig. 8. Examination the effect of time on crack recovery in samples without pore pressure in 100 kPa Pressure
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Fig. 9. The effect of pore pressure on the flow rate through the cracks with different percentages of additives
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Fig. 10. Comparison of the effect of the immediate and gradual pressure change on the flow rate through the cracks
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Fig. 11. Sample images for 1 mm cracks at one hour after
cracking
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Fig. 13. Sample images for 0.5 mm cracks at one hour
after cracking
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Fig. 12. Sample images for 1 mm cracks at one day after
cracking
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