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u=Q}= CavY w sra x=oWv=O 'u=Qta |UOvyt |xOmWv=O

QO w OvDUy pw=ODt p�=L |=yQ=w}O |=Q@ u�t]t |v} Ro}=H 'KrUt l =N |=yQ=w}O
|=yQ=w}O QDW}@ G=wQ x@ QHvt xOvvmKrUt u=wvax@ =yl}DDv}Uw�S R= xO=iDU= 'Q}N= |=yp=U
w =ypB |xrw�m QO xO=�iD�U= 'KrUt l =N |=yQ=w}O |=yOQ@ Q=m xrtH R= "CU= xOW QwmPt

OwHw Q}F-=D 'Q[=L VywSB QO "CU=yu; |wQ Q@ pB |xWQa x@ \w@ Qt |B |Q}oQ=Qk
KrUt l =N |=yQ=w}O Q=DiQ QO `=@W= Cr=L QO Q=w}O |=tv ?}W w |Q=wv Q=@ QU 'xv=OR} Q
"C�U= xOW xar=]t Sw}i} QDv=U x=oDUO QO |m} R}i |R=UpOt R= xO=iDU= =@ |m}DDv}Uw�S
sm OYQO =@ `=@W= Cr=L QO |}xU=t l =N QO xv=OR} Q OwHw xm OvyO|t u=Wv =y|UQQ@

"OwW|t KrUt l =N Q=w}O OQmQ=m ha[ Ea=@ O=} R OYQO =@ w OQmrta Ow@y@ Ea=@
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m gh6911@yahoo.com "Sw}i} QDv=U '`=@W= 'xv=OR} Q 'l}DDv}Uw�S 'KrUt l =N Q=w}O %|O}rm u=oS=w

xtOkt "1
|}xt=vu}}; ^=Lr R= w OvQ=O |O=} R |xQDUo 'xv=OR} Q |q=@ OYQO =@ |=yl =N R}v
'u=Q}= QO u}=Q@=v@ 'OvDU}v ?U=vt KrUt l =N |=y|v=wQ}W w =yQ=w}O E=OL= |=Q@
'Q}N= |=yp=U QO =Pr "OQ=O |}xS} w C}ty= xOWKQ]t |=yxR=U |wQ Q@ xar=�]t

"CU= xDiQo CQwY =yu; |wQ Q@ |irDNt |y=oW}=tR; w |OOa C=ar=]t
|=yQ=w}O |wQ Q@ |U=}kt nQR@ |=yV}=tR; '2014 p=U QO xvwtv |=Q@
|=yV}=tR; [9]"CU= xOW s=Hv= 'OvDUy xv=OR} Q |w=L xm 1O} Qow�S =@ xOWKrUt
O} Qow�S R= xO=iDU= xm OyO|t u=Wv O} Qow�S =@ xOWKrUt |=yQ=w}O |wQ xDiQoCQwY
|=yl =N QO OwHwt p�=Ut Vy=m Qw_vt x@ ?U=vt |=yxv} Ro R= |m} 'QDCNU
KrUt Qw_vt x@ R}v 2=yp}=DUmDw�S R= xO=iDU= [10]"CU= xv=OR} Q |w=L |}xU=t
u=Wv =y|UQQ@ w xOQm =O}B xaUwD Q}N= |=yp=U QO KrUt l =N |=yQ=w}O uOQm
QF-wt |WwQ 'xv=OR} Q |w=L KrUt l =N |=yQ=w}O QO =yu; R= xO=iDU= xm CU= xO=O
C=�ar=]t =@ R}v �2015� u=QoWywSB |NQ@ [11]"CU= Q=w}O |Q=O}=B V}=Ri= |=Q@
u=Q=@ VQ=@ QF= CLD ?}W l} QO =Q 3l}DDv}Uw�S � O} Q@}y |=yx�}q QF= |OOa
=@ xU}=kt QO QwmPt |=y?}W |m}D=DU= |Q=O}=B xm OvO=O u=Wv w OvOQm |UQQ@
V}=Ri= |yHwD p@=k Qw]x@ VQ=@ hrDNt |=yCOW CLD xOWvKrUt |=y?}W

[12]"Ovm|t =O}B
pB |xrwm u=wvax@ =yu; R= xO=iDU= 'KrUt l =N |=yQ=w}O |=yOQ@ Q=m xrtH R=
|m}ORv QO |Q=w�v |B l} CQwYx@ pB |xWQa x@ \w@ Qt |B Cr=L u}= QO "CU=
|R=UpOt R= xO=iDU= =@ '2013 p=U QO |WywSB QO "OQ}o|t Q=Q�k Q=w�}O G=D
Ea=@ '?U=vt pY=wi =@ xOvvmKrUt OQ@ Q=m xm OW xO=O u=Wv |OOa w |y=oW}=tR;

R=@ x}rw= |=yu=Uv= u=tR x@ |DWN |=yQH; C}i}m Ow@y@ |=Q@ x=m w |v R= xO=iDU=
uDN=U KrUt |=Q@ =yxN=W w ?wJ R= x}rw= |=yu=Uv= R= |O=} R O=OaD "OOQo|t
|=yQ=w}O |=Q@ l =N |R=UKrUt uQOt |=yVwQ "OvOQm|t xO=iDU= |ro |=yxv=N
|yDvt KrUt l =N |xaUwD w jrN x@ xm OW xO=iDU= |Oq}t 60 |xyO QO p�=L
[2]"OOQo|t R=@|UtW 50 |xyO x@ u=Q}= QOKrUt l =N |=yQ=w}O R= xO=iDU= [1]"OW
[3]'OW x�=Q= |WwQ KrUt l =N |=yQ=w}O |Q=O}=B p}rLD Qw_vt x@ '2001 p=U QO
xOvwQV}B |oDN}Uo p}rLD x@ QHvt xDiQoCQwY |r}rLD C=ar=]t 'u; p=@vO x@ xm

[4]"OW KrUt l =N |=yQ=w}O QO
QO |}=yx}YwD 'hrDNt |=yQwWm QO OwHwt |L=Q] |=yxt=vu}}; w =yVwQ
QO xv=OR} Q Q=Okt |xv}W}@ [5]"Ov=xOQm x�=Q= KrUt l =N Q=w}O ?U=vt Kr=Yt OQwt
�15 x@ FHWA,2001 ptar=QwDUO w AASHTO |xt=vu}}; QO R} Qm =N Kr=Yt
|tw@ |xt=vu}}; xm 'NCMA |xt=vu}}; QO xm |r=L QO [7w6]'CU= xOW OwOLt
x@ |UQDUO sOa 'Qo}O hQ] R= [8]"CU= �35 Q@=Q@ QwmPt Q=Okt 'CU=O=v=m QwWm
|O=} R |=yxv} Ry 'CUOQwO j]=vt R= u; u}t-=D w j]=vt |NQ@ QO ?U=vt Kr=Yt
CLD =Q KrUt l =N |=yQ=w}O uOw@ |O=YDk= C} Rt CU= umtt |DL w OQ=OQ@ QO
s_a= CtUk xm |k]=vt QO |U=U= Vr=J l} u=wvax@ Qt= u}= "OyO Q=Qk Q}F-=D
u=Q}= hrDNt j]=vt QO "CU= KQ]t 'CU= xOW p}mWD xv=OR} Q l =N R= =yu;

pw�Ut xOvU} wv �
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QOQ

F="|Sw}i} QDv=U |R=UpOt QO T=}kt ?}=Q[ "1 pwOH
|ak=w |xR=U pOt C}tm

1 N ?=DW
N 1 pw]
N2 1 CL=Ut
N3 1 sHL
1 1 CaQU
N3 1 sQH
N2 1 wQ}v
N3 1 |SQv=
1 1 VvD
1 1 VvQm
1 1 |tHL sQH
N 1 �|m}t=v}O p�=Ut QO� u=tR
N2 1 �Q=WDv= p�=Ut QO� u=tR

"xOvvmKrUt u=tr= � l =N |R=Ux}@W QO T=}kt ?}=Q[ "2 pwOH
|xR=U C@Uv C}tmpOt x@ |ak=w

1 (c; ') |WQ@ Ctw=kt |=yQDt=Q=B l =N1 VvQm � VvD Q=DiQ

N �Tult� |WWm Ctw=kt xOvvmKrUt u=tr=
N �J� pwOt

1 lQDWt K]U |WQ@ Ctw=kt lQDWt K]U
1 lQDWt K]U VvQm � VvD Q=DiQ xOvvmKrUt � l =N

"=ypOt |wQ Q@ xDiQoQ=Qk |Q=wv |=y|B C=YNWt "3 pwOH
?=DW QO VvD sQH O=a@= |Q=wv |B

(kN=m2) 1g (kg) (mm)

3 5 2 290 40� 160 A

4 2 610 40� 160 B

w x@aH |=yxQ=OH u}@ VvmQOv= 'OW=@ pOt CN=U |x@aH ZQa =@ Q@=Q@ |B pw]
xOWpkDvt Q=@ u=R}t R= w OwW|t sw=kt |wQ}vl} O=H}=Ea=@|B|}=yDv= |=yCtUk
u}ov=}t [16]'|Qo}O |xOWx�=Q= VQ=Ro j@] [15]"Ovm|t sm l =N K]U x@ |B R=
200(kPa) pB |xrwm |}q=@ K]U x@ xWQa |L]U |B R= xOW p=ta= V�vD
Q=DiQ QO |Q=wv Q=@ QU u=R}t Q}F-=D |UQQ@ Qw_vt x@ CyH u}= R= "C�U= xOW u=wva
xOW ?=NDv= |}xvwo x@ |Q=wv |=y|B uRw '|m}Dv}Uw�S KrUt l =N |=yQ=w}O
xOWxO=iDU= |Q=wv |B C=YNWt '3 pwOH "OW=@ j@]vt ẁ[wt u}= =@ xm CU=
Q=Wi "OyO|t V}=tv 1(g) ?=DW QO =Q u; R= |W=v VvD w Q[=L VywSB QO

"CU= 200(kPa) pO=at '50(g) ?=DW QO 4(kPa)

OwW|t Ea=@ 'OwW OQ=w Q=@ |m =N |xR=U x@ 'V}=tR; |=OD@= R= xm ẁ[wt u}=
'OwW xO=iDU= |Q=PoQ=@ lH R= xm |Dr=L x@ C@Uv pOt l =N sm =QD w CUWv xm

|m}ORv QO |Q=wv |B |Q@ Q=@ C}iQ_ |xv}W}@ Q=Okt O=H}= w ?U=vt OQmrta O=H}=
OQmrta CU= xOW |aU Q[=L VywSB QO [13]"OwW|t KrUt |}xU=t p�=L Q=w}O
|xv=OR} Q hrDNt |=yOYQO w `=@W= \}=QW QO xOWQmP KrUt l =N |=yxR=U
|R=UpOt R= xO=iDU= =@ CU= xOW VqD CyH u}= R= "OwW |UQQ@ Q=w}O l =N
xv=OR} Q OwHw uwJty |rt=wa Q}F-=D '4Sw}i} QDv=U x=oDUO QO xDiQoCQwY |m} R}i
|wQ Q@ Q=w}O |=tv ?}W Q}}eD w Q=w}O G=D |wQ |Q=wv Q=@ QU OwHw 'Q=w}O l =N QO

"OwW xar=]t KrUt l =N |=yQ=w}O Q=DiQ

T=}kt u}v=wk w |Sw}i} QDv=U |R=UpOt pwY= "2
|r}Uv=Qi}O CqO=at |UQQ@ =} w |O=a@= p}rLD R= xO=iDU= =@ u=wD|t =Q T=}kt u}v=wk
|}=tvlJwm ?}=Q[ p=ta= x@ xHwD =@ |m} R}i |=ypOt "OQw; CUO x@ sm =L
=yu=tr= w Kr=Yt C=YNWt u}=Q@=v@ "OvwW|t xDN=U |ak=w O=a@= =@ =yxSwQB T=U=Q@
=yu; R= =Q |ak=w |xR=U Q=DiQ u=wD@ =D 'OvwW T=}kt CkO x@ O}=@ |m} R}i pOt QO
|iQ] R= "O}v=UQ xv}tm u=R}t x@ =Q T=}kt QF= R= |W=v |=y=]N w CW=O Q=_Dv=
VvD K]U x@ xDU@ w CU= VvD x@ xDU@=w 5|m}vmDw�S |=yxR=U Q=DiQ C}y=t
\=kv QO VvD \}=QW |k} Q] x@ u=wD@ Qo = =t= "OvyO|t u=Wv =Q |Dw=iDt Q=DiQ 'xOQ=w
|W=v pmWt |O=} R Q=}U@ OwOL =D x=ov; 'OQm u=Um} sy =@ =Q C}ak=w w pOt Q_=vDt
=@ xm CU= |y=oDUO |m}vmDw�S Sw}i} QDv=U "OwW|t R}J=v T=}kt QF= |=y=]N R=
pOt uOWlJwm R= |W=v VvD Vy=m 'u=QwO \UwD |Wv=Qo ?=DW |a[wt V}=Ri=
Sw}i} QDv=U |=ypOt QO T=}kt u}v=wk |xU}=kt w |�=vW; CyH "Ovm|t u=Q@H =Q
x�=Q= 1 pwOH QO Sw}i} QDv=U |=ypOt QO G}=Q T=}kt ?}=Q[ '1(g) |=ypOt w
w xOvvmKrUt u=tr= 'l =N |R=Ux}@W |=Q@ T=}kt u}v=wk 'u; Q@ xwqa "CU= xOW
1 pwOH R= xOt; CUOx@ |xOvvmKrUt u=tr= � l =N lQDWt K]U C=}YwYN
w pOt QO l =N x@=WD ZQi =@ T=}kt \@=wQ u}= "CU= xOW x�=Q= 2 pwOH QO

"Ov=xOt; CUOx@ pOt QO |}xLiY |=yu=tr= R= xO=iDU= R}v w |rY= |xR=U

=ypOt V}=tR; "3
V}=tR; C=R}yHD "1"3

u=Q}= CavY w sra x=oWv=O |m}vmDw�S Sw}i} QDv=U x=oDUO R= Q[=L VywSB QO
C}iQ_ |xv}W}@ 'QDt|Dv=�U 85 u=QwO |wR=�@ =@ |y=oDUO xm 'CU= xOW xO=iDU=
x@ u}vJty [14]"CU= 200(g) RmQ�t R= R} Qo ?=DW |xv}W}@ w14(ton � g)

x@ |rN=O O=a@= =@ xR}v=wr=o jQw TvH R= sw=kt |x@aH l} R= =ypOt CN=U Qw_vt
|xLiY wO QO "CU= xOW xO=iDU= QDt|r}t 173 `=iDQ= w 180 ZQa '500 pw]
QDt|r}t 5Ct=N[ =@ h=iW Tqo|UmrB C=LiY R= 'pOtCN=U |x@aH|@v=H
pw] QO w pOt CN=U u}L QO =Q pOt |@v=H `]=kt u=wD@ =D 'CU= xOW xO=iDU=
s=Hv= CyH V}=tR; pw] QO pOt Q} w=YD \@[ Qw_vt x@ "OQm |v}@ R=@ V}=tR;
xOW xO=iDU= p=D}H}O u}@ QwO OOa l} R= 'V}=tR; u=}=B QO Q} w=YD |r=D}H}O p}rLD
CaQU =@ sr}i \@[ w pUm}B=ot 18 2 C}i}m =@ |Q=OQ@Tma C}r@=k xm 'CU=

"CW=O =Q x}v=F QO s} Qi 60
xDiQoQ=Qk pB |x}=B Cr=L =@ x@=Wt Q[=L VywSB QO xOW?=NDv= |Q=wv |B
pw] w B = 40 (mm) ZQ�a x@ |a]kt K]�U w Ow@ Q=w}O G=�D l}ORv QO
xm |Dr=L QO Ov=xO=O u=Wv �2009� u=QoWywSB |NQ@ "CW=O L = 160 (mm)
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UOv
yt |=tv |wQ Q@ xOvvmKrUt '|R} Qm =N |Q=Okt R= TB w OwW|t xDiQo Q_v QO QDxi=[=

u; |wQ '|L=Q] Ct=N[ u=R}t x@ |R} Qm =N p}tmD R= TB w O@=}|t O=ODt= Q=w}O
"OwW|t uwiOt x}q u=ty l =N QO u; O=ODt= C}=yvQO w xOv=WwB

C=}@ QHD x@ xHwD =@ l =N QO xOvvmKrUt u=tr= VRer |R=Uxv}tm CyH
xOvvmKrUt pw] C@Uv [15]'Sw}i} QDv=U x=oDUO QO x@=Wt |=y|R=UpOt QO OwHwt
OW ?=NDv= 0 85 =@ Q@=Q@ w C@=F =ypOt |t=tD QO �H� Q=w}O `=iDQ= x@ �L�
=@ Q@=Q@ KrUt l =N Q=w}O |QDt|r}t 120 `=iDQ= x@ xHwD =@ xm (L=H = 0 85)

xOvvmKrUt |=yu=tr= |DWoQ@ pw]C@Uv u}vJty "OW xDiQo Q_v QO QDt|r}t 102
=@ Q@=Q@ xm (L0=H = 0 22) OW ?=NDv= 0 22 Q@=Q@ �H� Q=w}O `=iDQ= x@(L0)
'x}q u} QDq=@ QO |a[wt |oDN}Uo R= |Q}owrH |=Q@ "Ot; CUOx@ QDt|r}t 26 4
Q@=Q@ �H� Q=w}O `=iDQ= x@ (L00) xOvvmKrUt u=tr= |v=kwi |x}q |DWoQ@ pw] C@Uv
[15]"O};|t CUOx@ QDt|r}t 48 =@ Q@=Q@ xm (L00=H = 0 4) OW ?=NDv= 0 4 =@
u=Wv =Q p}=t w s�=k ?}DQD x@ Q=w}O |=ypOt R= l}D=tW |}=tv '�? w hr=� 1 pmW

"OyO|t
QO Ov=wD|t l =N w pOt CN=U |x@aH |=yxQ=w}O u}@ |oOv@UJ w l =m]Y=
VvQm \}=QW xm OvOW |L=Q] |}xvwo x@ =yV}=tR; CyH u}= R= 'OQ=Po@ Q}F-=D G}=Dv
=]N |R=Uxv}tm |=Q@ |O=yvW}B pL x=Q "OwW O=H}= |RQt QF= I}y uwO@ |}xLiY
Vy=m =} w O=} R ZQa =@ |=ypOt R= xO=iDU= '|}xLiY VvQm \}=QW O=H}= QO
Kw]U QO l =m]Y= 'Q[=L VywSB QO "CU= xvwtv |RQt Kw]U QO l =m]Y=
QF= 'QwmPt VwQ =@ "Ci=}Vy=m sw}rwQDB pS lR=�v |x}ql} uOQ@ Q=mx@ =@ pOt|@v=H
"OwW|tl}ORv|}xLiYVvQmCr=L x@V}=tR;\}=QW w O@=}|tVy=m l =m]Y=

"Q=w}O |=ypOt R= l}D=tW |}=tv "1 pmW

QO u=tR T=}kt ?}=Q[ x@ xHwD =@ xm CU= p}rO u}= x@ xr�Ut u}= w OW=@ QDW}@
|=OD@= R= |Q=wv Q=@ QU xm |Dr=L QO |Q=PoQ=@ u=tR COt 'Sw}i} QDv=U |=yx=oDUO
OwW|t xO=iDU= |Q=PoQ=@ lH R= xm |Dr=L x@ C@Uv 'OQ=O Q=Qk pOt |wQ V}=tR;
u}= QO pOt OQmrta ẁv xm OQm u=wva u=wD|t 'Qo}O CQ=@a x@ "CU= QDW}@ Q=}U@

"CU= Cw=iDt Qo}Om} =@ Cr=L wO

|R=UpOt Kr=Yt "2"3
l =N "1"2"3

\wrNt R= p}=DUmDw�S =@ xOWKrUt Q=w}O l =N |R=UpOt CyH 'Q[=L VywSB QO
xO=iDU= u}rw�=m TQ w �xDUmW |U}r}U |xU=t� xwmRwQ}i 161 OQ=Ov=DU= |xU=t
QwmPt Kr=Yt |xOW xO=iDU= hrDNt |=yOYQO ?}mQD '4 pwOH "CU= xOW
|xU=t l =N 'OLDt |Ov@xk@] sDU}U T=U=Q@ "OyO|t u=Wv pOt l =N QO =Q

"OQ}o|t Q=Qk SM |=yl =N xwQo QO Q[=L VywSB QO xO=iDU=OQwt
|wQ ASTM D1557 ptar=QwDUO j@] xOWKqY= QwDmwQB sm =QD V}=tR;
\wrNt l =N |=Q@ (!opt) xv}y@ C@ w]Q OYQO w 
dmax w s=Hv= \wrNt l =N
|Q}oxR=Ov=\wrNt|=Q@ASTM D4254ptar=QwDUOj@] R}v
dmin "Ot;CUOx@
'5 pwOH "CU= `=@W=Cr=L QO l =N w �65 Q@=Q@ =ypOt QO l =N |@Uv sm =QD "OW

"OyO|t u=Wv =Q =yl =N \wrNt C=YNWt
xOvvmKrUt "2"2"3

um}r 'CW=O |}xR=UQ}e OQ@ Q=m 'QwmPt |R=UpOt QO xO=iDU=OQwt p}=DUmDw�S
Vvm syQ@ w |rY= |xR=U p}=DUmDw�S VvQm � VvD Q=DiQ xm OW ?=NDv= |Qw]
xOWvxDi=@ ẁv R= xO=iDU=OQwt p}=DUmDw�S "Ovm pOt |DUQO x@ =Q p}=DUmDw�S � l =N

[17]"CU= xOW x�=Q= u; |Dtw=kt C=YNWt |NQ@ 6 pwOH QO xm Ow@

=yV}=tR; C=YNWt "3"3
|=yQDt=Q=B =yu; QO xm CU= xOW s=Hv= |Sw}i} QDv=U V}=tR; 8 'Q[=L VywSB QO
|=tv ?}W w �q� |Q=wv Q=@ Q�U u=R}t '�F � l =N |xv=OR} Q OYQO pt=W Q}eDt
sm =QD OYQO 'xOvvmKrUt |Owta |xrY=i Q}_v =yQDt=Q=B Q}=U w CU= (�) Q=w}O
|xYqN '7 pwOH QO "OW xDiQo Q_v QO C@=F xOvvmKrUt ẁv w pOt `=iDQ= 'l =N

"CU= xOW x�=Q= Q[=L VywSB QO xOWV}=tR; |=yxvwtv C=YNWt
uO=O Q=Qk |=Q@ Q=w}O QO Q}PBh=]av= |=tv l} O=H}= Qw_vt x@ '=ypOt |t=tD QO
'xOvvmKrUt pw] u; QO xm OW xO=iDU= 6|DWoQ@ VwQ R= xOvvmKrUt |=yu=tr=

"=ypOt l =N \wrNt QO xOWxO=iDU= |=yl =N ?}mQD "4 pwOH
u}rw�=m TQ xU=t \wrNt s=v�OYQO� �OYQO�

10 90 xv=OR} Q �10 l =N
20 80 xv=OR} Q �20 l =N

"=yl =N \wrNt C=YNWt "5 pwOH

�65 !sat !opt


dmin 
dmax l =N ẁv
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ẁkw pLt p=YD= =@ w OQw; CUOx@ =Q xOvvmKrUt u=tr= pw] QO VvQm `} RwD

QO "OQm XNWt =Q |r=tDL= VRer K]U '=yx}q R= s=Om Qy QO xv}W}@ |=yVvQm
x@ |=yQ=w}O QO xOvvmKrUt |=yu=tr= pw] QO VvQm `} RwD '�? w hr= 6� pmW
Kw]U =@ x=Qtyxv=OR} Q hrDNt |=yOYQO QO B Q=@ QU QF= CLD p}=t w s�=k ?}DQD
xOy=Wt FHWA,2001 ptar=QwDUO QO xOWx�=Q= VRer K]U w xwkr=@ VRer
|QDj}ta |xwkr=@ |oDN}Uo K]U 'xv=OR} Q OYQO V}=Ri= =@ u; j@=]t xm 'OwW|t
CWB R= VRer K]U 'xv=OR} Q �20 =@ |=yQ=w}O QO 'u; Q@ xwqa "OwW|t p}mWD
x=oDUO R= xOWGQ=N |=yxvwtv QO xOWxOy=WtCUWv p}rO x@ w ẁQW |Q=wv Q=@ QU
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1. geogrid
2. geotextile
3. hybrid-geosynthetic
4. centrifuge
5. geotechnical
6. wrap-around
7. prototype

�References� `@=vt
1. Vidal, H. \The principle of reinforced earth", Highway

Research record, 282, pp. 1-16 (1969).

2. Mirlati�, A., Fakher, A. and Ghalandarzadeh, A. \The
deformation study of reinforced earth walls against
earthquake", Journal of Civil and Surveying Engineer-
ing., 44(5), pp. 705-717 (2010).

3. Shahgholi, M., Fakher, A. and Jones, C.J.F.P. \Horizon-
tal slice method of analysis", Geotechnique., 51(10), pp.
881-885 (2001).

4. Nouri, H.; Fakher, A. and Jones, C.J.P.F. \Development
of horizontal slice method for seismic stability analysis of
reinforced slopes and walls", Geotextiles and Geomem-
branes, 24(3), pp. 175-187 (2006).

5. Zornberg, J.G. and Leshchinsky, D. \Comparison of
international design criteria for geosynthetic-reinforced
soil structures", Landmarks in Earth Reinforcement, 2,
pp. 1-1095 (2003).

6. AASHTO, \Standard speci�cations for highway
bridges", American Association of State Highway and
Transportation O�cials, Washington, DC, USA (2002).

7. Elias, V.C., Barry, P.E. and Chiristopher, R. \Mechan-
ically stablized earth walls and reinforced slopes design
and construction guidelines", Report FHWA-NHI-00-
043, U.S. Department of Transportation, Washington,
D.C., Submitted to Fed. Highway Admin (2001).

8. Collin, J.G. (Editor) \Design manual for segmental re-
taining walls", National Concrete Masonry Association,
Va. Herndon, Ed., 2nd Edn. (1997).

9. Riccio, M., Ehrlich, M. and Dias, D. \Field monitoring
and analyses of the response of a blockefaced geogrid
wall using �ne-grained tropical soils", Geotextiles and
Geomembranes, 42(2), pp. 127-138 (2014).

10. Balakrishnan, S. and Viswanadham, B.V.S. \Perfor-
mance evaluation of geogrid reinforced soil walls with
marginal back�lls through centrifuge model tests", Geo-
textiles and Geomembranes, 44(1), pp. 95-108 (2016).

11. Santos, E.C.G., Palmeira, E.M. and Bathurst, R.J. \Per-
formance of two geosynthetic reinforced walls with recy-
cled construction waste back�ll and constructed on col-
lapsible ground", Geosynthetics International, 21(4), pp.
256-269 (2014).

12. Bhattacherjee, D. and Viswanadham, B.V.S. \Numeri-
cal studies on the performance of hybrid-geosynthetic-
reinforced soil slopes subjected to rainfall", Geosynthet-
ics International, 22(6), pp. 411-427 (2015).

13. Hajialilue-Bonab, M., Ahmadi, H. and Katebi, H. \Ex-
perimental and Numerical study of soil-reinforcement
e�ects on the bearing capacity of shallow foundations
near the retaining wall", Civil Engineering Sharif Jour-
nal, 29-2(1), pp. 15-25 (2013).

14. Salehzade, H., Baziar, M., Moosavi, M. and et al. \De-
sign and construction of a geotechnical centrifuge with
radius of 85cm", Proc. Second National Conference of
Civil Eng., Tehran, Iran, pp. 174-182 (2005).

15. Sommers, A.N. and Viswanadham, B.V.S. \Centrifuge
model tests on the behavior of strip footing on
geotextile-reinforced slopes", Geotextiles and Geomem-
branes, 27(6), pp. 497-505 (2009).

16. Abu-Hejleh, N., Outcalt, S. and Wang, T. \Perfor-
mance of geosynthetic-reinforced walls supporting the
founders/meadows bridge and approaching roadway
structures, report 2: Assessment of the performance
and design of the front GRS walls and recommenda-
tions for future GRS abutments", Report No. CDOT-
DTD-R-2001-12, Colorado, Department of Transporta-
tion (2001).

17. Arabi, M. \Centrifuge model test on the behavior of
geosynthetic reinforced soil wall under surcharge load",
M.S Thesis, Iran University of Science and Technology,
supervised by Dr. Razeghi, H. and Dr. Salehzadeh, H.
(2014).

77




