O-NVY)—— b g 5l [ =0 b [-— Jlw

Ao (g0 38 (] ok gl

Slawle pu )3 Sty b 0aw jgaome (Sow (S G (o032 58 (o) 2

Y&lﬁ-)&o 5 gm0 cYb")"J‘ S Jole c':*\)%dﬁ dow

Sgholipour@UuUL.AC.ir «l sl cduog,l carog)l sinio olKuiils (s95 (cwdinos g (8 2SN ¢l jos (wdigs 09,5 Hboliwl
adel.shakibi@yah00.com « || «jlien s Jeg olSKuily ¢ pudige 0a8Suily «SuSTg55 )] (awlis )5 Juuaeill )67
makarchian@yah00.com !« lied dis Jo g olKuiils ¢ pwdine oISl ¢yl yoe wdigo 09,5 bkl

RV

s alS el oS el S gl ppgias ) o0lil s oS (sl sloLib, 5|
5o Sy Gl g @B (L3S @S )k Sedil S (255 pln 5o Saeglie 2l
S dle (Sl 23k sl )l 55y 2 RLwSSg) sbosisS jgame 23U allie cnl ;o 358 o0
e by olSiws bwg jglate (red a4y el 48,5 18 w0550 (Sow g b ool e
oS g ot Jae LSS booad mhee 5 ghose i slacdle o (S laggin (oldie S
Sk @l w88 518 ialejl o )y50 Oglie slajlad b (29,8 5 (S5 &gy chlidie Jloy slo i
el (S sloggin Goges e Bosb 5| G dile (L2 loyiall g Caoglia BlEe il
le gl 1AV U ahatie gl b G dsle jin )3 s (S g 51 osliinl a5 (5 9boa
ol oads iSlas Ly Ceeglie jo MY g anle Sl SKasl ayslige 7Y sgasilisl el

Goly lime ;0 LY Sgu> Sy Sgtr wge JLaSTe o (S et 3 o solaiul fpizen

Ao SleMb!

llis azesty b
S allie Sl

= i by b
el sallie e g b

S O

ol 0038 5 i Cglae j0 wlp VIV 5 Saiwe lade o V8 3505 b g S SKol

Investigation of Shear Behavior of Stone Columns in Sandy Bed

Sajjad Gholipour®®, Adel Shakibi Nezhad?, Masoud Makarchian?

"Assistant Professor, Department of Civil Engineering, Engineering Faculty of Khoy, Urmia University of Technology, Urmia;

sgholipour@uut.ac.ir

2Master of Civil Engineering Department, Bu-Ali Sina University, Hamedan; adel.shakibi@yahoo.com
SAssistant Professor of Civil Engineering Department, Bu-Ali Sina University, Hamedan; makarchian@yahoo.com

ARTICLE INFO

Article History:
Received. ...
Accepted ....
Available online ....

Keywords:

Stone Column

Soil Improvement
Geotextile

Large-Scale Direct Shear

ABSTRACT

There are various methods to improve loose soils. One of the improvement methods is
the use of stone columns. This method decrease settlement, increase the resistance to
liquefaction, improve load bearing capacity, vertical drainage and increase the speed of
consolidation. In this paper, the effect of geotextile enclosures on the lateral bearing
capacity of loose soil reinforced by stone columns are investigated. In order to study the
behavior of stone columns, large-Scale Direct shear apparatus was used. The stone
columns modeled in this apparatus have been tested in unreinforced and reinforced with
geotextile materials under different normal stresses and in single and group mode with
different diameters. The results show an increase in the value of the shear parameters
of loose sand by reinforcing stone columns, so that the use of unreinforced stone column
in the loose sand bed up to 17% of the sand surface increases the internal friction angle
of the sand by 12% and 70% in the maximum shear strength, and the simultaneous use
of the stone column and geotextile have led to a slight improvement of about 3% of the
internal friction angle, and up to about 60% adhesion and 2.2 times the shear resistance
depending on different parameters.
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—0O— 70 mm diameter stone column in square pattern

—aA— 70 mm diameter stone column in triangular pattern
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