
�14
02

R}}=B
�'h

}QW
u=Qt

a|
UOv

yt
�|W

ywSB
�'1

10
�97

"X
Y

'3|
xQ=t

W'
39

|xQ
wO

O
ri

gi
na

lA
rt

ic
leu} Ro}=H ?=k |xOW xO=U pOt KqY=

|w=Ut=v |=yxv=yO =@ |Oqwi |WtN ?=k |=Q@
�OWQ=|U=vWQ� |wHWv=O� u=}OtL= OtL= O}U

�Q=}O=DU=� �|wQUN QL
p@=@ |v=wQ}Wwv |DavY x=oWv=O 'u=Qta |UOvyt |xOmWv=O

�Q=}O=DU=� sW=y|v@ =[Q}ra
u=Q}= 'u=QyD 'p=tW u=QyD OL=w |tqU= O=R; x=oWv=O '|Q=OQ@xWkv |UOvyt w u=Qta |UOvyt xwQo

�OWQ=|U=vWQ� |wHWv=O� xv=RQi =Q=U
p@=@ |v=wQ}Wwv |DavY x=oWv=O 'u=Qta |UOvyt |xOmWv=O

|=yMU=B u}}aD |=Q@ s}HL |=yR}r=v; R= xrRrR w xR=U |UOvyt |xRwL QO xRwQt=
|=Q=O |=ypOt R= xO=iDU= =@ QwmPt |=yR}r=v; s=Hv= "OwW|t xO=iDU= xR=U |m}t=v}O

R= u=wD|t u; `iQ |=Q@ xm &OQ=O |}q=@ Q=}U@ R}r=v; u=tR w |D=@U=Lt |xv} Ry 'C=}�RH
=Q =yR}r=v; u=tR 'MU=B j}kO ,=D@Uv |v}@V}B ut[ xm OQm xO=iDU= |}xOW xO=U |=ypOt
uOQw; CUO x@ |=Q@ \ki xOW xO=U |=ypOt R= |NQ@ "OvyO|t Vy=m |O=} R OL =D R}v
xm OvQ=O OwHw |QDj}kO |xOW xO=U |=ypOt =t= 'OvDUy ?U=vt xR=U |rm |=yMU=B

|xOW xO=U pOt '=yv; R= |m} xm &Ovvm|t |R=UpOt |}q=@ CkO =@ =Q |rY= pOt C=}�RH
?=k |=Q@ u} Ro}=H ?=k pOt |xaUwD 'Q[=L VywSB R= hOy "CU= u} Ro}=H ?=k

Q=DiQ w Q}D |DNU KqY= =@ 'Qw_vt u}O@ "CU= Q@=Q@=v |=yxv=yO =@ |Oqwi |WtN
Q@=Q@=v |=yxv=yO |=Q@ xOW KqY= u} Ro}=H ?=k pOt '|Q}tN pYit |=yQvi |]NQ}e

|=ypOt |=yMU=B '|}q=@ CkO =@ xOW x�=Q= pOt xm OvyO|t u=Wv G}=Dv "CU= xOW x�=Q=
"OvR|t u}tND =Q C=}�RH |=Q=O

a.ahmadian1996@outlook.com
khosravi@nit.ac.ir
a.banihashem@iau-tnb.ac.ir
sar.farzaneh@gmail.com

?=k 'xOW xO=U |=ypOt 'xOW KqY= u} Ro}=H ?=k pOt %|O}rm u=oS=w
"|]NQ}e |m}t=v}O p}rLD '|Oqwi |WtN

xtOkt "1
"Ov=xOw@ u=QoWywSB xHwD OQwt R=@ Q}O R= '|R=UpOt QO |oO=U w CrwyU Cra
CUO x@ '|]NQ}e |=yp}rLD s=Hv= |=Q@ |O=R; xHQO l} |=ysDU}U R= uwvm =D
xOW xO=iDU= |]NQ}e w |]N |=yMU=B u}tND w C}iQ_ |=y|vLvt uOQw;
Qw_vt x@ '�1992� u=Q=mty w 1|r \UwD xDUUo pOt '1992 p=U QO [3�1]"CU=
QO sQH 'u; QO xm CU= xOW x�=Q= |]NQ}e |m}t=v}O |=yp}rLD s=Hv= p}yUD
'xDUUo pOt QO xk@] Qy "CU= xOW xDiQo Q_v QO RmQtDt CQwY x@ xk@] Qy R=QD
Qvi |xr}Uw x@ w xOw@ xk@] R=QD Q@ j@]vt u; RmQt xm CU= |@rY |=yu=tr= pt=W
xOt; CUO x@ |=yMU=B "CU= xOW pYDt u}tR w C=k@] Q}=U x@ Qo =Q}t w |WQ@
uOQm ZQi ?rY w xk@] |DNU R= Q_vhQY x@ xHwD =@ QwmPt pOt p}rLD R=
|WtN '|WQ@ |=yQ}D pt=W 'xDUw}B |=ypOt [4]"OvQ=O =]N w OvDU}v j}kO 'u;
u=wva x@ "Ov=xOW xO=iDU= |OOaDt C=ar=]t QO xm OvwW|t |WtN � |WQ@ w

|xRwL QO ?U=vt Q=R@= l} u=wva x@ |m}t=v}O s}HL |=yR}r=v; 'Q}N= |=yp=U QO
w C=}�RH |=Q=O |=ypOt R= xO=iDU= "CU= xOW xO=iDU= xrRrR |UOvyt |=yQ=m
'O=} R |O=R; |=yxHQO uDW=O p}rO x@ |]NQ}e |=yR}r=v; s=Hv= QO |rY= pOt =}
|=ypOt R= u=wD|t Q}N= pmWt `iQ |=Q@ "OwW|t R}r=v; s=Hv= u=tR V}=Ri= x@ QHvt
s=Hv= u=tR 'QDtm |O=R; |=yxHQO uDW=O p}rO x@ xm OQm xO=iDU= |}xOW xO=U
"OvQ=O |}q=@ CkO 'p=L u}a QO w OvyO|t Vy=m |yHwD p@=k u=R}t x@ =Q R}r=v;
xHQO l} pOt %|rY= xwQo 4 QO 'Ov=xOW xO=iDU= uwvm =D xm |}xOW xO=U |=ypOt
Q=Qk xOW xO=U |=y?=k w xDUw}B |=ypOt 'O=R; xHQO OvJ |xDUUo pOt 'O=R;
x@ '|O=R; xHQO l} |=ysDU}U "CU= xOW xDN=OQB =yv; x@ xt=O= QO xm Ov=xDiQo

pw�Ut xOvU} wv �
"1401 11 30 VQ}PB '1401 11 18 x}LqY= '1401 9 19 Ci=} QO %M} Q=D

%xr=kt u}= x@ O=vDU=
|UOvyt "|w=Ut=v |=yxv=yO =@ |Oqwi |WtN ?=k |=Q@ u} Ro}=H ?=k |xOW xO=U pOt KqY= "1402 '=Q=U 'xv=RQi w '=[Q}ra 'sW=y|v@ 'QL '|wQUN 'OtL= O}U 'u=}OtL=

DOI:10.24200/J30.2023.61537.3180 "110�97 "XY '�3�39 'h} QW u=Qta



u=Q=
mty

wu
=}Ot

L=
OtL

=O}
U/

"""u
}Ro

}=H
?=k

|xO
Wx

O=U
pOt

KqY
==@ |v=OvJ Cw=iD |Oqwi |=yxR=U |=Q@ u} Ro}=H ?=k pOt CkO "OwW|tv O=H}=

[11]"CU= xDW=Ov xOW KqY= |y=t u=wNDU= pOt CkO
?=k 18 |=Q@ xOW xO=U pOt OQmrta |@=} RQ= x@ '�2018� |i} QW w Ck}kL
O=a@= QO Cw=iD %Ovv=t '|t_vt hrDNt `=wv= w xDN=OQB hrDNt |=y|t_vt=v =@
"Ov=xDiQo Q_v QO =Q Qo}O OQ=wt w xk@] sQH QO Cw=iD '|DNU QO Cw=iD '=yxv=yO
pOt |=yMU=B CkO QO |_vt=v hrDNt `=wv= OwHw O=O u=Wv u=W}= C=ar=]t G}=Dv
xDU@=w |@} Q[ 'MU=B QO hqDN= u}= `iQ |=Q@ =yv; "CU= xOw@ Q=PoQ}F-=D xOW xO=U
xOW xO=U pOt =D OvOQm p=ta= =yQ}D |DNU x@ w OvDiQo Q_v QO xR=U ?w=vD |xQwO x@
'�2020� 11lUr=O w lUt}H [12]"Ovvm KqY= |t_vt=v |=Q=O |=y?=k |=Q@ =Q
|xOW xO=U ?=k |R=UpOt |=Q@ |O}OH VwQ '=yQ}D |WtN Q=DiQ R= Q_v hQY =@
?}W =@ |]NxU |Q=DiQ pOt |=Q=O =y?=k 'u; QO xm &Ov=xO=O x�=Q= |y=t u=wNDU=
u}ov=}t hYv Q@=Q@ xOW xO=U pOt QO pO=at Q}D pw] "OvOw@ swU \N QO |ivt
u=tt '|y=t u=wNDU= pOt Ovv=t u}vJty "CU= xOw@ |rY= ?=k |=yxv=yO pw]
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|WtN ?=k sDU}U CQwY x@ u; |v=}t |xv=yO 5 w xOw@ xv=yO 7 pt=W 'xCyH
3 xm xOw@ xv=yO 5 pt=W 'y CyH QO u}vJty "CU= xOW xDiQo Q_v QO |Oqwi

"CU= xOW pOt |Oqwi |WtN ?=k CQwY x@ u; |v=}t |xv=yO
|xUOvy ẁv 3 'Q@=Q@=v |=yxv=yO <=R= x@ xOW x�=Q= pOt OQmrta |@=} RQ= |=Q@
C=YNWt xm CU= xOW xDiQo Q_v QO x CyH QO pOt |=yxv=yO |=Q@ Cw=iDt
VywSB QO CU= QmP x@ sRq "CU= xOW x�=Q= 1 pwOH QO l} Qy O=a@= w
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"xDi=} Ow@y@ |y=t u=wNDU= pOt |=yQDt=Q=B |x@U=Lt Q=Owtv "8 pmW

(Classic|rY=pOt|=y?=k Qov=}@?}DQD x@MSF w IFB 'CMRF|=yCQ=@a
(Improved xDi=} Ow@y@ |y=t u=wNDU= pOt 'Moment Resisting Frame)

(Modi�ed Substitute xOW KqY= u} Ro}=H ?=k pOt w Fish-Bone)

"OvDUy Frame)

\UwD xm xDi=} Ow@y@ |y=t u=wNDU= pOt |=Q@ =y|@=} RQ= u}= 'xOW KqY=
s=Hv= [13]'CU= xOW x�=Q= Q@=Q@=v |=yxv=yO |=Q@ �2020� lUr=O w lUt}H
QO xDi=} Ow@y@ |y=t u=wNDU= pOt |=yQDt=Q=B |x@U=Lt |xwLv "CU= xOW
(LFb:i) xDi=} Ow@y@ |y=t u=wNDU= pOt Q}D pw] "OwW|t xOy=Wt 8 pmW
Lb:i:k 'QwmPt pmW QO "CU= |rY= pOt Q}D pw] u}ov=}t hYv =@ Q@=Q@
pOt Q}D |UQv}= u=tt IFb:i 'C=}�RH |=Q=O pOt s)=i |xk@] w s)=k Q}D pw]
pOt s)=i |xk@] QO s)=k Q}D |UQv}= u=tt Ib:i:k w xDi=}Ow@y@ |y=t u=wNDU=
|y=t u=wNDU= pOt uwDU |UQv}= u=tt IFc;i u}vJty "OvDUy C=}�RH |=Q=O
C=}�RH |=Q=O pOt s)=i |xk@] w s)=j uwDU |UQv}= u=tt Ic:i:j w xDi=}Ow@y@

"OvDUy
ẁtHt R= xm CU= xDi=} Ow@y@ |y=t u=wNDU= pOt uwDU Ctw=kt (MF

c:i:h:p)

pOt Q}D Ctw=kt |x@U=Lt |=Q@ "O};|t CUO x@ |rY= pOt |=yuwDU Ctw=kt
uwDU Ctw=kt R= QDW}@ Q}D Ctw=kt Qo = '(MF

b:i:h:p) xDi=} Ow@y@ |y=t u=wNDU=
|y=t u=wNDU= pOt Q}DCtw=ktTBU 'OwW|t ?Q[|@} Q[ QO Q}DCtw=kt 'OW=@
"O};|tCUO x@M�

b:i:k:h:p C=}�RH |=Q=O pOt |=yQ}DCtw=kt `tH R= xDi=} Ow@y@
Ow@y@ |y=t u=wNDU= pOt '|rY= ?=k pOt CQwY x@ xk@] 12 |=ypOt
CtUk u}= QO "Ov=xOW R}r=v; w |R=UpOt xOW KqY= u} Ro}=H ?=k pOt w xDi=}
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"""u
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}=H
?=k

|xO
Wx

O=U
pOt

KqY
=

"|rY= pOt x@ C@Uv =yv; hqDN= OYQO w =ypOt u=Uwv pw= Owt Q=yJ ?w=vD u=tR Q}O=kt "3 pwOH
3 ẁv 2 ẁv 1 ẁv

MSF IFB CMRF MSF IFB CMRF MSF IFB CMRF

3 2748 3 2723 3 2798 3 3702 3 3689 3 3713 3 3537 3 3320 3 3530 pw= Owt
0 15 0 22 � 0 032 0 071 � 0 02 0 62 � ��� =]N

1 2340 1 2339 1 2365 1 2744 1 2745 1 2749 1 2388 1 2329 1 2394 swO Owt
0 2 0 21 � 0 039 0 031 � 0 048 0 52 � ��� =]N

0 7043 0 7041 0 7062 0 7263 0 7262 0 7268 0 6934 0 6905 0 6936 swU Owt
0 26 0 29 � 0 068 0 082 � 0 028 0 44 � ��� =]N

0 4622 0 4692 0 4637 0 4831 0 4830 0 4835 0 4617 0 4601 0 4622 sQ=yJ Owt
0 32 1 18 � 0 082 0 1 � 0 1 0 45 � ��� =]N

w ? 'hr= |=yxUOvy |=R= x@ xk@] 12 pOt l}vwDwvwt Qw;VwB Q=Owtv "9 pmW
"A

=ypOt ?w=vD u=tR |@=} RQ= "1"4
xOt; CUO x@ hrDNt |=ypOt u=Uwv pw= Owt 4 ?w=vD u=tR 'p=Owt R}r=v; s=Hv= =@
|=]N Q}O=kt u}vJty "CU= xOW x�=Q= 3 pwOH QO xk@] 12 |=ypOt |=Q@ w
|rY= pOt x@ C@Uv u=Uwv Owt 4 Qy QO '=ypOt R= l} Qy ?w=vD u=tR |x@U=Lt
|y=t u=wNDU= pOt 'u; j@=]t xm &CU= xOW VQ=Ro QwmPt pwOH QO w x@U=Lt
'OyO|t u=Wv �0 3 u}ov=}t |=]N =@ =Q pw= Owt ?w=vD u=tR Q}O=kt 'xDi=} Ow@y@
pw= Owt QO =Q ?w=vD u=tR Q}O=kt 'xOW KqY= u} Ro}=H ?=k pOt xm |r=L QO
|DNU xm OyO|t u=Wv Qt= u}= "OvR|t u}tND �0 06 u}ov=}t |=]N =@ u=Uwv
xOW xOR u}tND |}q=@ Q=}U@ CkO =@ xOW KqY= u} Ro}=H ?=k pOt |x}rw=

"CU=

l}rm}U w l}vwDwvwt |]NQ}e |m}D=DU= p}rLD "2"4
CQwY x@ k = 2 u=wD =@ |@v=H Q=@ 'xOW s=Hv= |]NQ}e |m}D=DU= p}rLD QO
G}=Dv "CU= xDi=} C@Uv |rkF |=yuwDU x@ xk@] pm Q=@ w xOW `} RwD |vLvt
xOy=Wt 10 w 9 |=ypmW QO xk@] 12 pOt |=Q@ l}rm}U w l}vwDwvwt p}rLD
u=mt Q}}eD QO xDi=} Ow@y@ |y=t u=wNDU= ?=k pOt '=yv; j@=]t xm &OwW|t
xO=O u=Wv |rY= pOt x@ C@Uv |QDW}@ |DNU '0 008 OwOL C=k@] |@v=H

"CU=

|]NQ}e |m}t=v}O p}rLD G}=Dv "3"4
QO "Ov=xDiQo Q=Qk 4 pwOH |=yCW=ov CLD =y?=k '|]NQ}e |m}t=v}O p}rLD QO
xvwoTr=B Q=F; uwO@ pUo l}ORv 'pUo R= QwO OQwmQ xDUO xU R= 'Q[=L VywSB
'xOW x�=Q= FEMA� P695 ptar=QwDUO QO xm 'xvwoTr=B Q=F; =@ pUo l}ORv w
Q=Qk |]NQ}e |m}t=v}O p}rLD CLD 'Q_v OQwt |=ypOt [19]"CU= xOW xO=iDU=
"CU= xOW x�=Q= l}miD x@ Q=Owtv ẁv xU QO G}=Dv 'QDj}kO |UQQ@ |=Q@ w xDiQo
x@ pOt wO |=Q@ =Q C=k@] |@Uv u=mtQ}}eD |xv}W}@ u}ov=}t '=yQ=Owtv pw= ẁv
Q=}at h=QLv= w u}ov=}t '=yQ=Owtv swO ẁv "OyO|t V}=tv OQwmQ xDUO xU <=R=
|=Q@ xm OyO|t u=Wv OQwmQ xDUO xU |=Q@ =Q C=k@] |@Uv u=mtQ}}eD |xv}W}@
MU=B �i w xOW xO=U pOt MU=B �̂i Qo = '=yMU=B Q=}at h=QLv= w u}ov=}t |x@U=Lt
|=[i QO u}ov=}t "OwW|t xO}t=v xi '�i x@ �̂i C@Uv x=ov; 'OvW=@ |rY= pOt
x@U=Lt 11 |x]@=Q j@=]t Q=}at h=QLv= w 10 |x]@=Q R= xO=iDU= =@ '|tD} Q=or
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"A w ? 'hr= |=yxUOvy |=R= x@ xOW |L=Q] |xk@] 12 pOt l}rm}U Qw;VwB Q=Owtv "10 pmW

hqDN= |x}L=v u}= R= 'u}=Q@=v@ "CU= xOW |]NQ}e |xRwL OQ=w w xOQm x@ QHD =Q
pOt QO =t= 'OwW|t xOy=Wt |rY= pOt =@ xDi=} Ow@y@ |y=t u=wNDU= ?=k Q=Owtv
'12 pmW QO "OQ=Ov OwHw pmWt u}= xOW KqY= u} Ro}=H ?=k |xOW xO=U
xDi=} Ow@y@ |y=tu=wNDU= Q=Owtv R}v swO w pw= |=yA}D QO |oOvm =QB w u}ov=}t
=Q hqDN= u}= xOW KqY= u} Ro}=H ?=k xm |r=L QO 'CU= xDiQo xrY=i 1 R=
xOy=Wt xDi=} Ow@y@ |y=t u=wNDU= Q=Owtv QO |QDW}@ |oOvm =QB u}vJty "OQ=Ov

"OwW|t
p}rO x@ 'Tr=B uwO@ pUo l}ORv |xRwL |=yOQwmQ |=Q@ '11 pmW j@=]t
u=wD|t "CU= xO=O MQ Oa@ x@ syO C=k@] QO uOW |]NQ}e OQwmQ uOw@ h}a[
'xrRrR u=tR QO ?=k uOv=t |]N CQwY QO \ki |y=t u=wNDU= Q=Owtv Cio

"OyO x�=Q= QDj}kO CQwY x@ =Q =y?=wH Ov=wD|t
u=wNDU= pOt QO '|@v=H |@Uv u=mtQ}}eD |oOvm =QB xm OyO|t u=Wv 13 pmW
u} Ro}=H ?=k pOt xm CU= |r=L QO u}= "CU= xOw@ QDW}@ xDi=} Ow@y@ |y=t
u}tND |rY= pOt x@ C@Uv |QDq=@ Q=}U@ CkO =@ =Q =yMU=B 'xOW KqY=
'xR=U |m}t=v}O |=yMU=B u}}aD QO =ypOt CkO |R=U|:tm Qw_vt x@ "OvR|t
w �11 pmW =@ \@DQt� =yOQwmQ u}ov=}t MU=B |xv}W}@ hqDN= OYQO Q}O=kt
O=H}= =Q hqDN= u} QDW}@ xm |OQwmQ <=R= x@ C=k@] |@Uv u=mtQ}}eD |xv}W}@
5 pwOH QO w x@U=Lt |rY= pOt x@ C@Uv �13 pmW =@ \@DQt� CU= xOQm
|m}t=v}O MU=B 'xOW KqY= u} Ro}=H ?=k pOt 'u; j@=]t xm &CU= xOW x�=Q=
xOR u}tND xDi=} Ow@y@ |y=t u=wNDU= pOt =@ xU}=kt QO |}q=@ CkO =@ =Q xR=U

"CU=

%OwW|t
Bias = x = e

Pn
i=1 Ln(xi)

n (10)

Dispersion =

sPn
i=1 [Ln(x)� Ln(x)]

2

n
(11)

KqY= u} Ro}=H ?=k pOt |@v=H |@Uv u=mtQ}}eD |xv}W}@ '=yQ=Owtv swU |xDUO
pOt |@v=H |@Uv u=mtQ}}eD T=U= Q@ =Q xDi=} Ow@y@ |y=t u=wNDU= pOt w xOW
\w@ Qt |=yQ=Owtv|t=tD uOQm VQ=Ro QO Q=YDN=C}=aQ |=Q@ "OvyO|t u=Wv|rY=
x@ Q=Owtv =D CU= xOW |aU hrDNt OQwmQ xDUO xU <=R= x@ xk@] 12 pOt xU x@
w j}kO Q=}U@ |=yMU=B =@ |=yQ=Owtv xm |}xvwo x@ 'OwW xO=O Q=Qk |OQwt CQwY

"OQ}oQ@ QO =Q QDtm CkO =@ |}=yQ=Owtv
|xk@] 12 |=ypOt |=Q@ C=k@] |@Uv u=mtQ}}eD |xv}W}@ u}ov=}t Q=Owtv
"CU= xOW VQ=Ro 11 pmW QO OQwmQ xDUO xU Qy <=R= x@ swO w pw= ẁv
w xOW KqY= u} Ro}=H ?=k pOt MU=B |xv}W}@ Q=}at h=QLv= Q=Owtv u}vJty
ẁv |xk@] 12 |=ypOt |=Q@ |rY= ?=k x@ C@Uv xDi=} Ow@y@ |y=t u=wNDU=
pmW j@=]t =yQ=Owtv QN; |xDUO "OwW|t xOy=Wt 12 pmW QO swO w pw=
xOW KqY= u} Ro}=H ?=k pOt |@v=H |@Uv u=mtQ}}eD |xv}W}@ Q=Owtv '13
|rY= pOt |@v=H |@Uv u=mtQ}}eD T=U=Q@ xDi=} Ow@y@ |y=t u=wNDU= pOt w

"CU=
|=Q@ 11 pmW j@=]t xm OQm xOy=Wt u=wD|t 'xOW x�=Q= G}=Dv x@ xHwD =@
�1 |q=@ |@Uv u=mtQ}}eD 'swO |xk@] R= ?=k 'pUo R= QwO |xRwL |=yOQwmQ
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"Q[=L VywSB QO xOW xO=iDU= |=yOQwmQ C=YNWt "4 pwOH
=oQR@ PGA pUo R= xrY=i sR}v=mt x=oDU}= xrRrR s=v

(Mw) (g) �QDtwr}m � pUo
pUo R= QwO |=yCW=ov

6 7 0 48 26 5 Twmat Canyon Country-WLC Northridge

7 1 0 34 41 3 Rer O=ODt= Hector Hector Mine

6 5 0 38 29 4 Rer O=ODt= El Centro Array Imperial Valley

6 9 0 24 46 Rer O=ODt= Shin-Osaka Kobe, Japan

7 5 0 36 98 2 Rer O=ODt= Duzce Kocaeli, Turkey

7 5 0 22 53 7 Rer O=ODt= Arcelik Kocaeli, Turkey

7 3 0 42 82 1 Rer O=ODt= Coolwater Landers

6 9 0 56 12 8 Rer O=ODt= Gilroy Array Loma Prieta

7 4 0 51 12 6 Rer O=ODt= Abbar Manjil, Iran

6 5 0 36 18 2 Rer O=ODt= El Centro Imp.Co Superstition Hills

7 6 0 44 10 Twmat CHY101 Chi-Chi, Taiwan

7 6 0 51 26 Twmat TCU045 Chi-Chi, Taiwan

6 6 0 21 22 8 Twmat LA - Hollywood San Fernando

6 5 0 35 15 8 Twmat Tolmezzo Friuli, Italy

pUo l}ORv Tr=B uwO@ |=yCW=ov
6 8 0 71 12 8 Twmat Karakyr Gazli-USSR

6 5 0 27 18 9 Rer O=ODt= Chihuahua Imperial-Valley

6 8 1 09 6 8 Twmat Site� 1 Nahanni-Canada

6 8 0 49 6 5 Twmat Site� 2 Nahanni-Canada

6 9 0 52 9 p}=t Twmat BRAN Loma-Prieta

6 9 0 64 7 2 p}=t Twmat Corralitos Loma-Prieta

6 7 0 75 8 5 Twmat LA Sepulveda Northridge

7 5 0 35 19 3 Rer O=ODt= Yarimca Kocaeli-Turkey

pUo l}ORv Q=OTr=B |=yCW=ov
6 5 0 46 27 5 Rer O=ODt= El-Centro-Array Imperial-Valley

6 9 0 35 30 4 |rwtat Sturno Irpinia-Italy

6 9 0 32 27 2 p}=t Twmat Saratoga-Aloha-Ave Loma-Prieta

6 7 0 49 9 Rer O=ODt= Erzincan Erzican-Turkey

7 5 0 21 5 3 Rer O=ODt= Izmit Kocaeli-Turkey

7 6 0 3 45 6 p}=t Twmat TCU102 Chi-Chi-Taiwan

7 1 0 53 1 6 Rer O=ODt= Duzce Duzce-Turkey
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C=k@] |x}rm QO =]N |xv}W}@ w C=k@] |x}rm QO =]N |xv}W}@
=yOQwmQ R= l} Qy |=Q@ =ypOt w =yOQwmQ u}ov=}t T=U= Q@ =ypOt

swU ẁv pw= ẁv swO ẁv QwO swO ẁv pw= ẁv QwO pw= ẁv
Tr=B =@ pUo R= Tr=B =@ pUo R=

3 5 1 0 84 1 5 0 67 0 68 SMF

42 24 13 7 8 9 1 7 8 IFB

"xk@] 12 pOt C=k@] |@Uv u=mtQ}}eD |xv}W}@ u}ov=}t Q=Owtv "11 pmW
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pOt x@ C@Uv |QDq=@ CkO 'xOW KqY= u} Ro}=H ?=k pOt 'u}= Q@ xwqa
|O=yvW}B pOt |=]N u=R}t xm |}xvwo x@ 'CU= xDW=O xDi=} Ow@y@ |y=t u=wNDU=
=ypOt |x}rm QO =yOQwmQ u}ov=}t |=R= x@ C=k@] |@Uv u=mtQ}}eD u}tND |=Q@
Ow@y@ |y=t u=wNDU= pOt |=Q@ xm CU= |r=L QO u}= "CU= xOw@ �1 5 |xv}W}@

"CU= xO}UQ �13 7 x@ Q=Okt u}= 'xDi=}
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