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[39]%CiQo xH}Dv =Q 11 |x]@=Q u=wD|t pvU= uwv=k |Q}oQ=mx@ =@ C}=yv QO
'gy = i!

Cx
w (11)

|}xQ=wyo |xir-wt |=Q@ x@=Wt Qw] x@ \@=wQ u}= "CU= Cx = �= sin �0 'u; QO xm
SH Gwt Q=WDv= R= R}v u}tR CmQL |WJ}B |xir-wt "OvDUy G=DvDU= p@=k R}v 'gx
CaQU w �sin �0� EO=L Gwt Q=WDv= |x} w=R 'QwmPt \@=wQ QO [37]"O};|t CUO x@
"OvwW x@U=Lt O}=@ 'OvDUy =yv; Ot=U@ x@ xDU@=w xm '�Cx = �= sin �0�G=wt=|Qy=_

'EO=L Gwt |x} w=R w G=wt= CaQU VwQ u}= QO 'u}= OwHw =@ "CU= Q=PoQ}F-=D
'VwQ u}= |xaUwD =@ R}v |v=QoWywSB "CU= xOW xDiQo Q_v QO Ot=U@ R= pkDUt
|v=QwO |=yxir-wt |x@U=Lt QO =Q Ot=U@ x@ xDU@=w EO=L Gwt |x} w=R R}v w CaQU
x@ QwmPt VwQ R= xO=iDU= =@ R}v Qo}O |WywSB QO [37]"Ov=xDiQo Q_v QO u}tR CmQL
w ?; VvmQOv= |Q}oQ_vQO =@ ?; |}=wy uR=Nt |]NQ}e |m}t=v}O MU=B |UQQ@
X=N \}=QW QO u}tR V@vH |v=QwO |=yxir-wt xm OW xO=O u=Wv w xDN=OQB xR=U

[38]"OW=@ xDW=O =yxR=U xvwou}= |}xRQr MU=B QO |}=RU@ Q}F-=D Ovv=wD|t
uDiQoQ_vQO =@ |Oa@ wO Cr=L QO |vRw |vD@ |=yOU MU=B VywSB u}= QO
QO |OLQU \}=QW p=ta= =@ w |Sv=Qo q� |Sv=Qo q VwQ x@ uRNt w OU VvmQOv=
|@=} RQ= OQwt u}tR |v=QwO w |r=kDv= |=yxir-wt u=tRsy QF= CLD 'uRNt |=yRQt
xU}=kt 'xOW xDiQo Q_v QO |r=kDv= |=yxir-wt QF= \ki xm |Dr=L =@ G}=Dv w xDiQo Q=Qk
|r=kDv= |=yxir-wt R= xO=iDU= =@ CmQL |v=QwO |=yxir-wt Qw_vt u}O@ "CU= xOW
w |r u=v nv=y VwQ x@ hrDNt |Ot=U@ |=wDLt =@ xrRrR 6 x@ \w@ Qt |xOWC@F
<=RH= sDU}U x@ w O}rwD Ot=U@ x@ xDU@=w Gwt |x} w=R w G=wt= CaQU |Q}oQ_vQO =@
QO w uRNt ?; R=QD Q}}eD =@ 'u}= Q@ xwqa "CU= xOW p=ta= uRNt w OU OwOLt
|v=QwO w |r=kDv= |=yxir-wt u=tRsy QF= 'sDU}U |a}@] V=aDQ= Ot=U@ Q}}eD xH}Dv

"CU= xDiQo Q=Qk |UQQ@ OQwt R}v sDU}U |m}t=v}O MU=B QO

|Qw�D "2
u}tR CmQL |v=QwO |=yxir-wt O=H}= "1"2

O}rwD |=Q@ [37]'u=Q=mty w |r u=v nv=y |xDi=}xaUwD VwQ R= VywSB u}= QO
CmQL p}Uv=DB `@=D R= u; QO xm 'CU= xOW xO=iDU= u}tR CmQL |v=QwO |=yxir-wt
CmQL u}tR K]U CtU x@ w OvwW|t `D=U xRQru}tR |vwv=m RmQt R= xm 'xrRrR G=wt=
G=wt= w SH 'SV 'P G=wt= |=Q@ p}Uv=DB `@=wD u}= "CU= xOW xO=iDU= 'Ovvm|t
u}tR CmQL R= |W=v QDW}@ 'xrRrR R= |W=v G=wt= xm =Hv; R= "OvDUy Cw=iDt |L]U
[39]'OwW|t |WQ@ G=wt= O=H}= x@ QHvt |DmQL u}vJ w OvDUy pUo |=DU=Q QO
&OQ}PB|t CQwY |Oa@ wO |=[i QO p}rLD VywSB u}= QO xmv}= p}rO x@ R}v w
y QwLt pwL u}tR CmQL |}xQ=wyo |xir-wt O}rwD |=Q@ SV Gwt p}Uv=DB `@=D R=
w (AS) |xvt=O =@ SV EO=L Gwt Q=WDv= |xwLv '1 pmW "CU= xOW xO=iDU=
w (ASP ) |=yxvt=O =@ u}tR K]U QO u; R= |W=v SV w P |xOW?=DR=@ G=wt=

[37]"u}tR K]U QO u; R= |W=v |@=DR=@ G=wt= w SV Gwt Q=WDv= |xwLv "1 pmW
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"""|
m}t

=v}O
MU

=BQO
xrRrR

|v=Q
wO|

=yxi
r -wt

QF=
"xrRrR |}xQ=wyo |xir-wt G=QNDU= sD} Qwor= "2 pmW

"=yv; |RQt \}=QW w uRNt� OU sDU}U "3 pmW

|x} w=R |x@U=Lt |=Q@ [37]'u=Q=mty w |r u=v nv=y |xDi=}xaUwD VwQ QO
|RQt \QW R}v w pvU= uwv=k |=v@t Q@ w x = sin �0 Q}eDt Q}}eD =@ 'EO=L Gwt
\@=wQ R= C}=yv QO w �13 w 12 \@=wQ� u}tR K]U QO QiY |Owta w |WQ@ VvD

%OwW|t x@U=Lt 15 w 14

K2(@w
@z

+ @u
@x

)� 2@u
@x

����
z=0

= 0 (12)

(@w
@x

+ @u
@z

)
����
z=0

= 0 (13)

G = 2xp1�K2x2
K(1� 2x2) ; �0 � �C (14)

G = �2xp1�K2x2
iK(1� 2x2) ; �0 � �C (15)

�C = arcsin(�=�) w K = �=� 'G = tge = w=u '\@=wQ u}= QO xm
"CU= EO=L Gwt |v=QL@ |x} w=R

|x]@=Q u=wD|t 'u}tR CmQL |}xQ=wyo |v=tR |xJN} Q=D |x@U=Lt Qw_vt x@
%OQm |U} wvR=@ 16 |x]@=Q CQwYx@ w \rDNt sQi x@ =Q 11

'gy(t)= i!
Cx

w =(1e�2 i)( !
Cx

)(Rw:ei�w )= ( !
Cx

Rw)(e(�2 +�w)i)

(16)

Ot=U@ QO Gwt R=i �w w |Ot=U@ |xvt=O Rw '|}x} w=R CaQU ! 'u; QO xm
"Ov};|t CUOx@ w |r=kDv= |xir-wt |Ot=U@ |=wDLt h}] R= xm OvDUy Q_vOQwt
Q@=Q@ |}xvt=O |=Q=O |}xQ=wyo |xir-wt h}] xm OyO|t u=Wv u}vJty x]@=Q u}=
'u}=Q@=v@ "CU= �2 Q@=Q@ w |r=kDv= |xir-wt =@ =yv; R=i hqDN= w CU= !

Cx
Rw =@

"CU= 2 pmW j@=]t 'xrRrR |}xQ=wyo |xir-wt G=QNDU= sD} Qwor=
pL 'x} Qwi p}O@D |=yQwDUO pt=W xm xOWKQ]t |Ov@pwtQi 'VywSB u}= QO
|xNUv MATLAB Q=Ri=sQv QO &CU= x} Qwi Tma p}O@D w 15 w 14 |=yxrO=at

"CU= xOt; CUO x@ u}tR CmQL |}xQ=wyo |xir-wt w |U} wvOm 2010

|RQt \}=QW w sm =L CqO=at "2"2
pw] x@ uRNt pt=W xm |Oa@ wO Cr=L QO |vRw |vD@ |=yOU uRNt� OU sDU}U
l}D=tW CQwYx@ 'CU= uRNt hm C=@ wUQ R}v w OU CUOq=@ xHw QO C}=yv|@
Q}e uRNt \}Lt Q@ sm =L p}Uv=Qi}O |xrO=at "CU= xOW xO=O u=Wv 3 pmW QO
|x]@=Q CQwYx@ u=wD|t =Q �Pd� |m}t=v}OwQO}y Q=Wi u=O}t ?UL Q@ RwmU} w

[24w23'17]"OQm u=}@ 'CU= swUwt Gwt |xrO=at x@ xm '17

r2Pd = 1
C2
w

@2Pd
@t2 (17)

'3 pmW x@ xHwD =@ "CU= u=tR t w p=}U QO u=UWm G=wt=CaQUCw 'x]@=Q u}= QO
G=wt= Q=WDv= \QW pt=W xm CiQo Q_v QO u=wD|t uRNt |=Q@ |RQt \QW ẁv Q=yJ
OU VvmQOv= w 'S3 RQt QO |L]U G=wt= QF= 'S2 RQt QO uRNt hm QF= 'S1 RQt QO

[24w23]"OvDUy S4 RQt QO uRNt w

uRNt � OU sDU}U OwOLt <=RH= pOt "3"2
?UL Q@ ?}DQD x@ |Qr} w= � |Sv=Qo q VwQ x@ uRNt w OU \}Lt Q@ sm =L CqO=at
p}rO x@ "OwW|t u=}@ CaQU p}Uv=DB `@=D =} '17 x]@=Q 'Q=Wi w u=mtQ}}eD Q}eDt
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"""w
=}v|

�=wv
s=Qy

@'|
}qmw

Q=U|
vqm

q}r %O};|t CUO x@ 23 |x]@=Q j@=]t Crad
C = Cint + Crad (23)

pm |DNU w sQH T} QD=t x@ u=wD|t 24 |x]@=Q R= xO=iDU= =@ =Q |rN=O |}=Q}t
[45]"O=O \=@DQ= sDU}U

Cint = �1 [M ] + �1 [K] (24)

[43]%OvDUy x@U=Lt p@=k 26 w 25 \@=wQ R= ?}DQD x@ �1 w �1 'x]@=Q u}= QO xm
�1 = 2!1�1 � (!21�1) (25)

�1 = 2 (�1!1 � �2!2)
(!21 � !22)

(26)

R}v �2 w �1 w uRNt� OU sDU}U |W=aDQ= Owt Ot=U@ wO !2 w !1 '\@=wQ u}= QO
R}v uRNt CUOq=@ QO G=wt= Q=WDv= R= |W=v |}=Q}t "OvDUy =yv;Q}_v |}=Q}t ?}=Q[

[43]%CU= x@U=Lt p@=k 27 |x]@=Q R=
Crad = �w:Cw

Z
s1
NT :Nds (27)

"CU= ?; QO Gwt Q=WDv= CaQU R}v Cw w ?; <=RH= pmW `@=D N '\@=wQ u}= QO

u}tR ?=DW |v=QwO |xir-wt QF= "4"2
|v=QwO w |r=kDv= |=yxir-wt u=tRsy QF= xm |Dr=L QO 'Peff (t) |x@U=Lt |=Q@
EL@ x@ xHwD =@ sDU}U hrDNt \=kv |r=kDv= ?=DW xm CU= sRq 'CU= Q_vOt

[46]"OwW x@U=Lt \w@ Qt |Qw�D w ?rY s=UH= l}D=tv}U
CmQL wO x@ \w@ Qt |=y?=DW w ?rY sUH l} |twta CmQL '4 pmW
?=DW w CaQU ?}DQD x@ � w ! xm |DQwY QO "OyO|t u=Wv =Q |v=QwO w |r=kDv=
xQP C}akwt Q=OQ@ r 'u=QwO -=O@t x@ C@Uv Q_vOQwt \=kv C=YDNt z w x '|}x} w=R
'OvW=@ z w x CyH QO u}tR |r=kDv= CmQL R= |W=v ?=DW �wg(t) w �ug(t) w
x@U=Lt p@=k 28 |x]@=Q R= |v=QwO CmQL u}= R= |W=v |U=tt w p=tQv |=y?=DW

[46]"OvDUy8<:at = r�

an = r!2
(28)

'u} RDQ=m C=YDNt x@ |U=tt w p=tQv C=YDNt R= ?=DW |=yxir-wt u}= p}O@D =@
%OW Oy=wN xH}Dv 29 |x]@=Q8<:ax = �z � !2x

an = �(�x+ !2z)
(29)

C}=yv QO '28 |x]@=Q R= xOt;CUO x@ |=y?=DW =@ |r=kDv= |=y?=DW uOQm`tH =@
%O};|t CUOx@ pO=at |r=kDv= ?=DW |x@U=Lt |=Q@ 30 |x]@=Qn

�Ug(t)
o

=

(
�ug(t) + �z � !2x
�wg(t)� (�x+ !2z)

)
(30)

QO ?}DQD x@ uRNt� OU sDU}U OwOLt <=RH= |=yxQo x@ =y?=DW u}= p=ta= =@
"CiQo Q_v QO =Q xrRrR |v=QwO w |r=kDv= |=yxir-wt u=tRsy QF= u=wD|t z w x C=yH
Q}=U =@ xU}=kt QO |v=QwO |UQv}= R}J=v Q=}U@ Q}F-=D p}rO x@ xm CU= QmP x@ sRq

"CU= xOW Q_vhQY u; QF= R= ?=DW CqtH

u}= u=tRsy pL 'xOW xQ=W= CqO=at xawtHt R= l} Qy QO Q}eDt uOw@ Cw=iDt
R= VywSB u}= QO wQ u}= R= "OW=@|t |}xv=}=Q |xO}J}B C=@U=Lt OvtR=}v CqO=at
<=RH= VwQ x@ sDU}U |m}t=v}O VvmQOv= p}rLD Qw_vt x@ |Sv=Qo q� |Sv=Qo q VwQ
sDU}U |=Q@ CmQL |m}t=v}O |xrO=at 'VwQ u}= QO "CU= xOW xO=iDU= OwOLt
|}xQo \=kv u=mtQ}}eD ?UL Q@ 'CU= xDiQo Q=Qk u}tR ?=DW CLD xm uRNt� OU

[41]"OwW|t u=}@ 18 |x]@=Q sQi x@ OwOLt <=RH= |xm@W
[M ] �U + [C] _U + [K]U = Peff (t) (18)

'|DNU w |}=Q}t 'sQH |=yT} QD=t ?}DQD x@ [K] w [C] '[M ] 'x]@=Q u}= QO xm
|}xQo \=kv u=mtQ}}eD w CaQU '?=DW |=yQ=OQ@ ?}DQD x@ U(t) w _U(t) ' �U(t)

R= |W=v QF-wt |}xQo Q=@ Q=OQ@ Peff (t) = [M ]f �Ug(t)g w OwOLt <=RH= |xm@W
x@ w [42]'uwDv}y VwQ x@ VywSB u}= QO xO=iDU= OQwt sQH T} QD=t "CU= xrRrR
Oa@ QO Z=@kv= |=yRQO OwHw p}rO x@ "OwW|t xDiQo Q=m x@ |Q]k T} QD=t l} sQi
CQwY |Oa@ wO CQwYx@ ,qwtat =yxR=U xvwou}= p}rLD '|vRw |vD@ |=yOU swU
C}a[w =@ |}xQo 8 OU \}Lt |=Q@ xO=iDU= OQwt <=RH= 'VywSB u}= QO "OQ}PB|t
\QW p=ta= Qw_vt x@ w S4 RQt QO w |}xQo 9 p=}U \}Lt |=Q@ 'K]Ut VvD
wO =@ w |Oa@ wO 'xO=iDU= OQwt <=RH= [43]"OwW|t xO=iDU= |U=tD <=RH= R= |RQt
?=DW p=ta= Qw_vt x@ xm &OvDUy xQo Qy QO |r=kDv= pkDUt CQwYx@ |O=R; |xHQO
|r=kDv= ?=DW x@ u; p}O@D R= uRNt� OU sDU}U OwOLt <=RH= pOt x@ xrRrR |v=QwO
R= sDU}U pm |DNU T} QD=t "OwW|t xO=iDU= xOW xQ=W= "4"2 Ov@ QO xm 'pO=at
|U=tD <=RH= R}v w KR uRNt 'KD OU <=RH= Q}_v |DNU T} QD=t uOQmsyQU

"O};|t CUO x@ 19 |x]@=Q j@=]t KINT

K = KD +KR +KINT (19)

|}=OH sOa R}v w VRer |O=R; |RQt \}=QW p=ta= Qw_vt x@ KINT 'x]@=Q u}= QO
xDiQo Q_v QO 'OwW|t p=ta= |U=tD <=RH= |xr}Uw x@ xm 'S4 RQt QO uRNt R= OU
'uRNt <=RH= |DNU T} QD=t p}mWD QO xm CU= sRq QmPD u}= [44w43]"CU= xOW
|Q}owrH |=Q@ Qw_vt u}O@ "OW xO=iDU= xt} QH `@=D R= 'VNQJ sOa O}k p=ta= |=Q@
xDi=}Vy=m |Q}op=QoDv= R= 'VNQJ sOa O}k R= |W=v ?P=m |DNU uOt;OwHw x@ R=
|DNU T} QD=t u}}aD QO [44w43'23]"CU= xOW xO=iDU= 2 � 2 Tw=o \=kv O=OaD =@
G=wt= R= |W=v |DNU Sf u; QO xm CU= xOW xO=iDU= 20 |x]@=Q R= p=}U <=RH=

"�21 |x]@=Q� CU= |L]U
KR =

Z
V

BTCfBdV + Sf (20)

Sf = �w:g
Z
S3

NT :N:ds (21)

'pmW `@=wD |r}Uv=Qi}O T} QD=t B'p=}U K]U |=yxQo pmW `@=DN '\@=wQ u}= QO
CUOx@ 22 |x]@=Q R= xm � p=}U |v=UWm T} QD=t Cf 'BT} QD=t |xO=yv=QD BT
pkF ?=DW g w ?; |r=oJ �w 'uRNt |xvt=O V 'p=}U K]U |xvt=O S '�O};|t

"CU=

Cf =

"
Kw 0
0 100Kw

#
(22)

R= R}v sDU}U pm |}=Q}t T} QD=t "CU= uRNt ?; lr=@ pwOtKw 'x]@=Q u}= QO xm
uRNt CUOq=@ RQt QO G=wt= Q=WDv= R= |W=v |}=Q}t w Cint |rN=O |}=Q}t ẁtHt
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m}t

=v}O
MU

=BQO
xrRrR

|v=Q
wO|

=yxi
r -wt

QF=

"u; |x} RHD R= |W=v |=y?=DW w ?rY sUH |twta CmQL "4 pmW

=yxrRrR |}xQ=wyo |xir-wt O}rwD "1"3
xOWx}yD |xt=vQ@ OQmrta R}v w xO=iDU= OQwt |Ov@pwtQi CLY |UQQ@ Qw_vt x@
w |r |xOt;CUO x@ G}=Dv =@ j}kLD u}= G}=Dv '|v=QwO |=yxir-wt |x@U=Lt QO
|Qw�D CqO=at R= u=tRsy |xO=iDU= =@ R}v u=W}= "CU= xOW xU}=kt [36]nv=}r
|}xQ=wyo |xir-wt O}rwD x@ '11 |xrO=at xH}Dv QO w G=wt= Q=WDv= |Qw�D w |v=UWm
|xir-wt w S74E |xir-wt R= '|OQwt |xar=]t u=wva x@ w OvDN=OQB u}tR CmQL
1055 ?}DQD x@ =yv; ?=DW |xv}W}@ Q}O=kt xm '�1972� wOv=vQiuU |xrRrR s�=k
C=ar=]t QO u=W}= xm CU= sRq QmPD u}= "Ov=xOQm xO=iDU= 'CU= 696 cm/s2 w
|xv}W}@ Q}O=kt "OvOQm ZQi C@=F =Q G=wt= CaQU w EO=L Gwt |x} w=R 'OwN
?}DQD x@ |WJ}B w |}xQ=wyo |=yxir-wt |=Q@ u=W}= |=yVywSB QO xOt;CUO x@
?}DQD x@ VywSB u}= QO xO=iDU= OQwt VwQ QO w 0 2480 rad/s2 w 0 3725
"CU= 300 m/s |WQ@ Gwt CaQU |=R= x@ �0 2545 rad/s2 w �0 3833
u}= QO xO=iDU= OQwt VwQ w [36]|}xQ=wyo |xir-wt |v=tR |xJN} Q=D 'u}= Q@ xwqa
QDtm xOt;CUO x@ |=y?=wH hqDN= xm 'CU= xOW xO=O u=Wv 6 pmW QO VywSB
\UwD Cx Q=Okt xm O=O C@Uv !

Cx
x@ u=wD|t =Q hqDN= u}= Cra "CU= �3 R=

QO xm |r=L QO &CU= xOW xDiQo Q_v QO Ot=U@ R= pkDUt w QD|@} QkD nv=}r w |r
"CU= xOW ^=Lr Ot=U@ x@ xDU@=w 'VywSB u}=

OQwt |xrRrR 6 Q}_v |}xQ=wyo |xir-wt 'xt=vQ@ OQmrta CLY |UQQ@ R= TB
'1 pwOH j@=]t |WQ@ Gwt CaQU uDiQoQ_vQO =@ w xOWxQ=W= VwQ x@ |UQQ@
|=yxir-wt ?r=e Ot=U@ R}v w |}x} w=R CaQU w ?=DW |xv}W}@ Q}O=kt w u}}aD
|xvt=O h}] 'u}= Q@ xwqa "CU= xOW xOQw; 2 pwOH QO =yv; |v=QwO w |r=kDv=
xOW xO=O u=Wv 7 pmW QO R}v |r=kDv= CW=ov?=DW 6 |}xQ=wyo |xir-wt |x} Qwi

"wOv=vQiuU |xrRrR |}xQ=wyo |xir-wt |v=tR |xJN} Q=D "6 pmW

|OOa G}=Dv "3
QF= uDiQoQ_vQO =@ uRNt� OU sDU}U |m}t=v}O p}rLD Qw_vtx@ 'VywSB u}= QO
'2 Ov@ QO xOWx�=Q= |Ov@pwtQi |=v@t Q@ xrRrR |v=QwO w |r=kDv= |=yxir-wt u=tRsy
"CU= xDiQ}PB CQwY C=@U=Lt u; ltm x@ w x}yD uQDQi u=@ R x@ |}xv=}=Q |xt=vQ@
Cri u}=B OU uRNt� OU sDU}U |m}v=mt w |UOvy C=YNWt R= VywSB u}= QO
u; OwOLt <=RH= pOt w OU u}= `]kt |UOvy C=YNWt [44]"CU= xOW xO=iDU=
hm x@ C@Uv ?; K]U R=QD |xv}W}@ u; QO xm 'CU= xOW xO=O u=Wv 5 pmW QO
xOW xDiQo Q_v QO u; `=iDQ= Q@=Q@ 3 R}v OU uRNt pw] w CU= QDt 116 2 OU

"CU=
=@ uoty w AwQDwR}= uRNt w OU \}Lt 'VywSB u}= QO =yp}rLD |x}rm QO
uRNt� OU sDU}U |rN=O |}=Q}t T} QD=t "CU= xOW ZQi |]N u=UWm Q=DiQ
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'u}= Q@ xwqa "CU= xOW u}}aD uRNt� OU sDU}U pw= |W=aDQ= Ot=U@ QO �1 = �1
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10 25 0 75 0 90 2 30 4 05 4 45 s�=k |xir-wt ?r=e Ot=U@0 78 0 70 7 40 4 40 4 78 2 25 |rw] |xir-wt (Hz)1 1 0 75 0 88 1 3 11 2 1 65 |}xQ=wyo |xir-wt
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3 189

1 000 3 189 1

|r=N
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2 812
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4 459
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QB swU wO
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3 226
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0 010 4 529 5

"wQDvUp= |xrRrR l} QLD CLD Cri u}=B OU G=D s�=k w |ki= u=mtQ}}eD "11 pmW

89



"""|
m}t

=v}O
MU

=BQO
xrRrR

|v=Q
wO|

=yxi
r -wt

QF="Cri u}=B OU G=D |xOWp=tQv |ki= u=mtQ}}eD C@Uv w xv}W}@ s�=k w |ki= u=mtQ}}eD "4 pwOH
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1 098 1 052 0 958 1 090 3 378 3 099 Taft

|r=N OU

1 090 0 152 0 140 1 005 0 549 0 546 Imperial Valley (El Centro)

0 985 3 327 3 378 1 004 11 481 11 430 San Fernando

1 043 1 039 0 996 1 041 3 835 2 683 Chi Chi Taiwan

4 740 6 782 1 430 4 100 24 384 5 944 �'
Northridge1 320 1 887 1 430 1 190 7 112 5 944 0 1 �'

5 168 1 562 0 302 5 290 4 851 0 917 �'
Tabas,Iran1 084 0 328 0 302 1 155 1 059 0 917 0 1 �'

1 459 2 250 1 542 1 368 7 544 5 512 Taft

uRNt =@ OU
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