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=D 0 33 pw=ODt |xOwOLt R= QDtm xm 'Ot; CUOx@ u}tR K]U ?=DW |xv}W}@ 0 46

"OwW|t xDiQo Q_v QO |L=Q] QO ,qwtat xm 'CU= 0 5

saberkarimi@stu.yazd.ac.ir
m.hazeghian@yazd.ac.ir
kbarkhordari@yazd.ac.ir

'|OOa |R=UpOt '|ki= |}xRQr ?} Q[ 'xOW |Q=PoM}t |xQ=w}O %|O}rm u=oS=w
"FLAC3D |m}t=v}O p}rLD

xtOkt "1
=yv; |oDN}Uo sR}v=mt w OvyO|t u=Wv OwN R= xrRrR s=ovy QO =Q |@ wN OQmrta
[2]'�2005� u=Q=mty w 3nv=y "CU= |oDN}Uo K]U xU w xOvRer lwr@ wO pt=W
|@ wmM}t |=y?}W xm OvO}UQ xH}Dv u}= x@ u=RQr R}t |=yV}=tR; R= xO=iDU= =@
K]U u}vJty "OvQ=Po|t V}=tv x@ VRQr s=ovy QO =Q |Q}PBh=]av= Q=DiQ 'xOW
u=}HoviD w l}DUw} w V}=tR; R= xOt; CUOx@ |oDN}Uo K]U =@ |oDN}Uo
u=Q=mty w O=RNQi "OwW|t xO}O |]N CQwYx@ Qakt K]U w CU= Cw=iDt |tm
|}xRQr Q=DiQ QO xOW ?Yv |=yOQor}t |x} w=R w pw] Q=F; |UQQ@ QO [3]'�2021�
w OvOQm xO=iDU= p}Hvt w T@] |=yxrRrR |=yOQwmQ R= xOW ?wmM}t |=yl =N
|Owta |=y|}=H@=H u}vJty w ?=DW MU=B QO M}t |x} w=R w pw] xm OvDi=} QO
OvO=O u=Wv u}= Q@xwqa "OQ=Po|t Q}F-=D xrRrR pw] QO |Q=OQ@Owo K]U QO |ki= w
|@ wmM}t |=yQ=w}O |}xRQr |Q=O}=B QO xrRrR ?=DW w l =N ẁv 'Q=@ QU uRw xm
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|oOv@UJ 'l =N ẁv 'xQ=w}O `=iDQ= %pt=W 'hrDNt pt=wa Q}F-=D |xar=]t Qw_vtx@
?r=e Ot=U@ w ?=DW |xv}W}@ '=yM}t pw] '=yM}t |xrY=i '=yM}t Q]k 'l =N
|Q=PoM}t |=yxQ=w}O |=Q@ xv}W}@ |}xRQr?} Q[ Q=Okt Q@ |OwQw |xrRrR |xJN} Q=D
xO=O K}[wD pL=Qt =@ j@=]t R}r=v; 31 pt=W '`t=H |QDt=Q=B |xar=]t l} 'xOW
QO xOW xO=iDU= l =N `=wv= C=YNWt '2 pwOH QO "OW s=Hv= 4 VN@ QO xOW
|=yxJN} Q=D 'hr= - 12 pmW QO 'u}= Q@xwqa "CU= xOW x�=Q= |QDt=Q=B |xar=]t
� |J w 26Gw; '|r�=mwm %pt=W '|QDt=Q=B |xar=]t QO xOW xO=iDU= |xrRrR ?=DW
&OwW|t xOy=Wt QwmPt |=yxJN} Q=D |x} Qwi |xvt=Oh}] '? -12pmW QO w|J
|=yOt=U@ w OvDUy Cw=iDt xOW xQ=W= |=yxrRrR |Ot=U@ |v=wDLt 'u; j@=]t xm
'0 3 OwOL ?}DQDx@ |J � |J w Gw; '|r�=mwm %|=yxrRrR |=yxJN} Q=D |=Q@ ?r=e
R= 15Hz R= QDq=@ |=yOt=U@ xm CU= QmP u=}=W "CU= xOw@ (Hz) RDQy 1 w 3

"Ov=xOW QDr}i xrRrR |=yxJN} Q=D
K}[wD u; C=}[Qi w xOW s=Hv= |QDt=Q=B |xar=]t R= |}xYqN 'xt=O= QO

%CU= xOW xO=O
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xOW xO=O K}[wD p@k VN@ QO pt=m CQwYx@ u; |R=UpOt pL=Qt xm 'CU=

&CU=
|=ypOt 'u;?r=e Ot=U@ w xrRrR |xJN} Q=D Q}F-=D|UQQ@ |=Q@ %xrRrR|xJN} Q=D ��
|xv}W}@ =@ |J � |J w Gw; '|r�=mwm |=yxJN} Q=D |=Q@ 15D w 15M '15L

&Ov=xOW p}rLD PGA = 0 25g ?=DW
|=ypOt 'PGA Q}F-=D |UQQ@ |=Q@ %(PGA) u}tR K]U ?=DW |xv}W}@ ��
|xv}W}@ ?=DW xU |=Q@ w |r�=mwm |xrRrR |xJN} Q=D =@ 15D w 15M '15L

&Ov=xOW p}rLD PGA = 0 25g w 0 5 '0 75g
`HQt pOt 15M pOt 'l =N |oOv@UJ Q}F-=D |UQQ@ |=Q@ %l =N |oOv@UJ ��
|xJN} Q=D '=yv; QO xm &CU= xOW p}rLD 20(kPa) w 10 '5 |=y|oOv@UJ =@

&CU= xOW ZQi PGA = 0 25 w |r�=mwm |xrRrR
xOW u}}aD 32mm |L=Q] QO =yM}t |t=tD Q]k '10M pOt QO %M}t Q]k ��
Q]k =yv; QO xm 'OW s=Hv= Qo}O p}rLD wO 'M}t Q]k V}=Ri= Q}F-=D |UQQ@ |=Q@ "Ow@
'Q}N= |=yp}rLD QO "Ow@ xOW ZQi 40(mm) w 36 ?}DQD x@ =yM}t |t=tD

&CU= xOW ZQi PGA = 0 25g w |r�=mwm |xrRrR |xJN} Q=D
M}t |=yh}OQ |t=tD |ki= |xrY=i '10M pOt QO %M}t |ki= |xrY=i ��
wO 'M}t |ki= |xrY=iVy=m Q}F-=D |UQQ@ |=Q@ "Ow@ xOW u}}aD QDt 2 '|L=Q] QO
QDt 1 5 w 1 ?}DQD x@ =yM}t |t=tD |xrY=i =yv; QO xm 'OW s=Hv= Qo}O p}rLD
10M pOt x@=Wt C=}[Qi Q}=U 'xOW QmP |=yp}rLD QO "OvOW xDiQo Q_v QO

&CU= xOW ZQi PGA = 0 25g w |r�=mwm |xrRrR |xJN} Q=D w
|L=Q] R= xm �`HQt pOt 15M � pOt |=Q@ M}t |=yh}OQ pw] %M}t pw] ��

159



u=Q=
mty

w|
t}Qm

Q@=Y
/"""

|=Q@
|ki

=|}
xRQr

?}
Q[

|O
Oa

|@=}
RQ=|=Q@ SF Q=Okt '0 75 (g) x@ 0 25 R= PGA V}=Ri= =@ 'u; j@=]t xm &OwW|t

0 71 '��15 OwOL� 0 55 x@ 0 64 R= ?}DQDx@ sm =QDt w \UwDt 'p )W |=yl =N
x@ 0 71 R= \UwDt Qw]x@ w ��13 OwOL� 0 68 x@ 0 78 w ��9 OwOL� 0 64 x@
'XNWt PGA l} |=Q@ 'u}= Q@xwqa "CU= xDi=} Vy=m ��12 OwOL� 0 62

"CU= xDi=} V}=Ri= l =N |@Uv sm =QD V}=Ri= =@ SF Q=Okt
xm &OwW|t xOy=Wt l =N |oOv@UJ V}=Ri= =@ SF C=Q}}eD '16 pmW QO
R= |�RH Q=Okt x@ SF Q=Okt '(kPa) 10 x@ 5 R= |oOv@UJ V}=Ri= =@ 'u; j@=]t

"CU= xDi=} V}=Ri= ��6 OwOL� 0 75 x@ 0 71
Vy=m '40 (mm) x@ 32 R= M}t Q]k V}=Ri= =@ SF C=Q}}eD '17 pmW QO
L5 =D L1 V}=Q; 5� M}t pw] V}=Ri= u}vJty 1 (m) x@ 2 R= M}t |ki= |xrY=i
|Q=PoM}t KQ] C} wkD 'u; j@=]t xm &OwW|t xOy=Wt �OW xO=O K}[wD ,q@k xm

"OQ=Ov SF Q=Okt QO |v=OvJ Q}F-=D
VQ=Ro QO xm CU= |WwQ x@=Wt ,=@} QkD Q[=L |xar=]t QO xOW xO=iDU= VwQ
|m =N |=y|v=wQ}W |=Q@ |}xRQr ?} Q[ |x@U=Lt |=Q@ [19]'28NCHRP 611
u=UWm CQwYx@ |m}t=v}O |=yp}rLD 'Q}N= VQ=Ro QO xD@r= "CU= xOW xO=iDU=
VwQ 'xYqN CQwYx@ "Ov=xOw@ xOvvmKrUt uwO@ =y|v=wQ}W w xOW s=Hv= |]N
|xJN} Q=D |O=} R O=OaD =OD@= xm CU= xOw@ xvwou}O@ NCHRP VQ=Ro QO Q=m s=Hv=
|=wDLt ?UL Q@ xm &CU= xOW xDiQo Q_v QO Cw=iDt |Ot=U@ |=y=wDLt =@ xrRrR
|Ov@xDUO u}}=B u=Qm w |v=}t u=Qm 'q=@ u=Qm %|xDUO xU x@ u=WMU=B 'h}] |Ot=U@
|=yl =N w =yx} w=R '=yjta =@ |m =N |=y|v=wQ}W |=Q@SF Q}O=kt TBU "Ov=xOW
SF Q}O=kt 'xt=O= QO "CU= xOW x@U=Lt |@=NDv= |xrRrR |=yxJN} Q=D |=Q@ Cw=iDt
CQwYx@ w |Q}ou}ov=}t x@=Wt |xDUO =@ xrRrR |=yxJN} Q=D |=Q@ xOt; CUOx@
|=yQ=Owtv '18 pmW QO "CU= xOW x�=Q= u}}=B w '\UwDt 'q=@ |=yu=Qm Q=Owtv xU
'OwW|t xOy=Wt |v=wQ}W jta ?UL Q@ u}}=B w |v=}t 'q=@ |=yu=Qm |=Q@ SF

|=Q@ xOW x@U=Lt SF Q}O=kt |t=tD "CU= xOW x�=Q= NCHRP VQ=Ro QO xm
u=Wv QO nvQ|mWt QB wD \=kv CQwYx@ R}v Q[=L |xar=]t QO hrDNt |=ypOt
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1. Nailing
2. Vucetic
3. Hong
4. Dashtara
5. Zamiran
6. FLAC
7. Singh
8. Factor Of Safety
9. Finite Di�erence Method
10. Limit Equilibrium Analysis Method
11. Muthukumar
12. Babu
13. Clouterre
14. Cap-Yield (CYSoil) Model
15. Cable
16. Shell
17. Chi-Chi
18. Kocaeli
19. Peak Ground Acceleration
20. Spencer
21. Federal Highway Administration
22. Rayleigh
23. Free-Field
24. Abaqus
25. Explicit
26. Avaj
27. Scaling Factor
28. National Cooperative Highway Research Program
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