63383 31 oliiuwl b 18 )y glawle S (g jlunte

r\“j ') “ s ;‘é&a\wbﬂ - o
Oyl G g ple olSisls oyl yoe  cwiige oaSisls Lutils =¥

(OB M g5 Sy 2SIl ey
Saeed_rahmati@civileng.iust.ac.ir -\

heshmati@iust.ac.ir -Y

ouSy
Ol 5o e ST 98 i b dad po Oladiod 10 e (£5g0 S SiST 985 Dloguas Sgun jo I3 6ib 5l eolail
39, YA g VF Y G)SU“ calizeo yloj dw 4o (6,Li8 Cooglie oS r’ﬁt-‘-fr‘ﬁﬂﬁ NVRIVA 3 [P L S| PR PV ERUR PR - ] I P
FEIVA YEIAY 5,5 4039, YA 6)5U.o.c Ry PW?JT gl o /Y g o /Y /oD il ladiges ols lis bl ol )
QeS| oS 55U 6l slodiged (gl Canglio yiol3dl () pioren g il Cuoglia ol aall dgel 4 Cawd duo o FYIYA 4
ol e L;)...sb &9l es Hloj il uls 4 axgs b ol 00gr ol diged o Cuud YEIVY g F/FY OAMVY C5 5 o
sledigad ols lid 16,5 55 glo gz gy als Sl oy /Y 0,3550 90 10 (6l Ay Qo yd pizren g Cllilad Caglie
FESEM 5JUT o laaiges anlol ;o auiils ST pudS gl)ls (slodiges 4 s (g FouiiSis ,Lid, aunST pguinagll ¢i6 sllo

el 039 00 (3l (Slrdigad (y HO e (SAb s lis il g s )3 )3

igoals o3l
20 Sgazme (5L Coaglie ST pgrivagd] (ST S (il (S5 (g 5luge

Ol Canog ple oiils -l jas gwdige caSliils Hluiile ¢ Slxind; geis ST Je ¥
(dlie Jgiue 00w o) heshmati@iust.ac.ir : Lo



Soil Improvement of Clayey Sand Using Nanoparticle
S. Rahmati Sardasht', A.A. Heshmati R."

Y- Master Student of Geotechnical Engineering of Iran University of Science and Technology, Tehran, Iran.
v- Associate Prof., Faculty of Civil Engineering of Iran University of Science and Technology, Tehran, Iran.

Abstract:

The field of nanotechnology encompasses all technologies that operate on a nanoscale, typically ranging from \ to
Y ++ nanometers. Nano-particles are the most commonly used materials in this technology. Given the provided
definition of nanotechnology, there is a growing interest in exploring its applications in the field of geotechnical
engineering. Recently, numerous researchers have directed their efforts toward discovering these applications. This
strong interest stems from the unique properties of these particles and their potential to enhance the mechanical and
structural characteristics of soil. This article explores the impact of different percentages of calcium oxide and
aluminum oxide nanoparticles on the compressive strength of clayey sandy soil with a constant clay content. To
achieve this, clayey sandy soil comprising A7 sand and Y + 7 clay, after being treated with varying percentages (+,* 8%,
V7, and +,YZ by dry soil weight) of nanoparticles, including aluminum oxide and calcium oxide, in three different
curing times of v, Y¥ and YA days was tested for unconfined compressive strength. The results indicate that samples
containing +,+&7%, +,V%, and +,YZ aluminum oxide nanoparticles after YA days of curing experienced a Y¥,4YZ,
¥7,YAZ, and ¥Y,YAZ increase in strength, respectively, compared to the control sample. Similarly, the increase in
strength for samples with calcium oxide nanoparticles was YAYYZ, ¥+, ¥Y7 and Y#,YYZ, respectively. According to
the findings, the curing time did not have a significant effect on strength improvement, and the optimum percentage
for both types of nanoparticles was determined to be +,)7. Further analysis of stress-strain curves revealed that
samples with aluminum oxide nanoparticles exhibited a more brittle behavior compared to those with calcium oxide
nanoparticles. Subsequently, for microstructural investigations, the samples were analyzed using Field Emission
Scanning Electron Microscopy (FESEM). The microstructural examinations demonstrated better compactness among
the treated samples, indicating improved microstructural characteristics in the nanoparticle-amended soils.

Keywords: Soil improvement, nanotechnology, calcium oxide, Aluminum oxide, unconfined compressive strength.
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