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Fig. 1. Grain size distribution curve of the studied soil
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Fig. 2. The location was taken studied soil in the vicinity of Razavi Holy Shrine in Mashhad for laboratory experi-
ments
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Fig. 3. Results of soil X-Ray diffraction test

Table 1. Strength parameters and mechanical properties of the studied soil
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Table 2. Physical and chemical properties of Nanoclay
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Fig. 4. An overview of the nanoparticles used a) Nanoclay, b) Nanosillica
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Table 4. Performed experiments on pure and improved specimens
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Table 5. Preparation method of dry Soil Specimens- Stopping time
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Fig. 5. Comparison of Atterberg Limits in improved specimens with Nanoclay
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Fig. 6. Comparison of Atterberg Limits in improved specimens with Nanosillica
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Fig. 7. Comparison of soil Plasticity Index in improved samples with nanoclay and Nanosillica
in the same weight ratios
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Fig. 8. The effect of different weight ratios of Nanoclay and Nanosillica on soil internal fric-
tion angle
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Fig. 9. The effect of different weight ratios of Nanoclay and Nanosillica on soil cohesion
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Fig. 10. Comparison of soil internal friction angle in improved specimens with Nanoclay and Nanosil-
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Fig. 11. Comparison of soil cohesion in improved specimens with Nanoclay and Nanosillica

lica in the same weight ratios
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Fig. 13. Changes of shear stress-vertical stress in improved specimens with Nanoclay
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Fig. 14. The effect of different amounts of Nanoclay on unconfined compressive strength
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Fig. 15. The effect of different amounts of Nanosillica on unconfined compressive strength

035 byl SBcunss plie (g9 p gl b oL Jesl )
ol adlas ol 5l Jols ol &S G5 lea (VA 5 W gla JSK5)
Oliee Sl polde ol 38l b coddd (65lutg (sladises plod ;3 s oo
0l (65l dged 53 Cunndid (l5ae (1 5S g Al EalS diged Comi
lop ML allb SB @ Cans &5 255 0 0dalio Klwsil duopd V
dpg pie & a5 b wiilow dn gl LLE LCunl 034 ol pods Conts ialS
g 4,18 absslore gl coled ¢ Kbl Slallas 4> abls don (cla,Lis

W Ol;.,,a.b] slwly

S9N CgSwg Sen gl gy =¥ -V
ol 53 adlae 550 SB > gl cunlio @i (uyn Car
Sl 5 0ol L oad (Sluge 9 als b aw > S (inghy
MR osn o9 G9pSll OgSgySee 5l oalitnl b ksl b osd
)95 S9SN CgSwg So 4 bguye pgal Al VA SUS )5 .08)5
IS5 55 g Bgd e samlie (glasgs JSb 4 Kyl ol)d (TEM)

08Ty 4 bysye (SEM) ongy (59801 @Sy Se pagad o -1
ool ol 03 Lisled SB o KLawgb <l

ol a5 sysb st (559 2oy VB adlllas 550 () — e S
YV U 5,8 polie g il 8l 0o 0 WWF b SB- (g )lid Canglio (Sjg Cond
pae s> & die (Fig s ] Gl polie (139381 9 Wb oo RS 20>
syae 3L Cuglie (alS Cage (o)l Cl)S cuslis (ST, g
loailyjpo (508 5l (58U yal ol 18L go a2 g8 GLLE 2950 SB- 03
s b &S cul @lydgil s 5l i polie )3 diged Cans )d Copu g
555 (7 ) a3 o5 (Y VF) a5 23Lo s sy i
I 9 5] 0y callas g (Slesean

sladiged > am3 o Lt oA jpame (5)Ltb Cunglio y505] ol
Ol 4 AlE SB @ Cod Canglie Kbyl b oad (gjluge S
VU Sl 39380 b a5 (6o ay sl adly iol3él glabasMe B
0i)S yolae 5 il Bl o 3 FY L adiges (gylid Cuoglio ¢ g duo)yd
Oldllas b gl opl 8 (V0 JSK5) canl 0399 ol jor ials duop> 0V L
D] o)h cisllas 5 Slosren i (Yo IV) ol 5 (6350

dagi b ogybypoms lied 3 )il slacuwis caoal S 4

o igad elB)] o g oAl jpame (5)lib Cuoglio (905l i

£y



FYFY B FYYY asan Mo JL» AR b)‘.o.aﬁ QY 0)9d ‘)g.f)ml u‘)a& L{w_\a.p(o 4.!)..:.:

(kPa) S5 5Lk cunglio
-

— — a— —
= 8B
T 1 ud)sj lj
0 . |

(3009) (59 S
wliio gl b Biduwrgil g (wisili b oo (g5lwgsr (b digod 0 S g, Lid Cuoglile g lis V8 JSUS

Fig. 16. Comparison of soil compressive strength in improved specimens with Nanoclay and Nanosillica
in the same ratios
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Fig. 17. Changes of settlement in improved specimens with different amounts of Nanoclay
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Fig. 18. Changes of settlement in improved specimens with different amounts of Nanosillica
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Fig. 19. a) Transmission electron microscopy (TEM) image of Nanosillica, b) Scanning electron micros-
copy (SEM) image of improved specimens with Nanosillica
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Fig. 20. a) Scanning electron microscopy (SEM) image of Nanoclay b) SEM image of improved specimens with
Nanoclay
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