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"CU=

xR=UwQ sDU}U |L=Q] w p}rLD "3
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%Ov=xOW ?=NDv= 8 |r= 3 \@=wQ CQwYx@ Ctw=kt VwQx@
1 4D (3)

1 2D + 1 6L (4)

(1 2 + 0 2SDS)D + �QE + L (5)
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(0 9� 0 2SDS)D + �QE (7)

(0 9� 0 2SDS)D � �QE (8)
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"CU= 1 3 =@ Q@=Q@ D |}xRQr KQ] xwQo QO xDi=}X=YDN= |=yxR=U |=Q@ w

x@ \w@ Qt ?}mQD wO |=Q@ =yuwDU Ctw=kt 'jwi |L=Q] Q=@ C=@}mQD Q@ xwqa
"Ov=xOW pQDvm R}v ASCE 7�05 xt=vu}}; 8-3 Ov@ j@=]t |QwLt VWm w Q=Wi
Owt xU ?w=vD u=tR w C@=F |=B =@ xOW|L=Q] |=yxR=U |rY= C=YNWt
x=ox}mD =@ xOW|L=Q] |=yxR=U `]=kt C=YNWt w 1 pwOH QO =yv; pw= |W=aDQ=

"CU= xOW x�=Q= hr= CUw}B QO Q=OQ}o

|R=U=OH sDU}U |=ypOt "4
'CU= �LRB� |@ QU |xDUy =@ |m}DUq ut}Wv '=yut}Wv ẁv u} QDG}=Q R= |m}
xDiQo Q=Qk xO=iDU= OQwt xar=]t u}= QO |@=k |=yxR=U |x}=B |R=U=OH |=Q@ xm
pw= Owt xU ?w=vD u=tR w C@=F |=B =@ xOW|L=Q] |=yxR=U C=YNWt "1 pwOH

"=yv; |W=aDQ=
?w=vD u=tR C=k@] |}xRQr sQH b h O=OaD

T3 (s) T2 (s) T1 (s) (kg.s2/m) (m) (m) C=k@]
0 134 0 233 0 740 7036 20 9 6 3
0 392 0 684 1 813 7036 20 28 8 9
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=yu

=tDN
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}xRQr
|@=}

RQ="xOW|L=Q] |=yR=U=OH C=YNWt "2 pwOH
DD

K1=K2
Fy K1 Teff �eff Keff ẁv xR=U

(m) (kg) (kg/m) (s) (kg/m) (kg/m) R=U=OH
0 1080 6 5 4964 762522 1 193 14 89 156200 H

0 1185 6 5 4964 489820 1 416 18 62 110800 N xk@] 3
0 1365 6 5 4964 233550 1 825 24 80 66700 S

0 1680 10 7667 1059286 1 944 17 02 147000 H

0 1907 10 7667 499175 2 540 24 60 86100 N xk@] 9
0 2320 10 7667 152586 3 513 32 96 45000 S

"xOW|R=U=OH |=yxR=U pw= |W=aDQ= Owt xU ?w=vD u=tR "3 pwOH
?w=vD u=tR sDU}U ẁv xR=U

T3 (s) T2 (s) T1 (s) |R=U=OH
0 199 0 409 1 352 H

0 2 0 421 1 549 N xk@] 3

0 2 0 434 1 927 S

0 519 0 928 2 554 H

0 531 0 988 3 011 N xk@] 9

0 540 1 039 3 852 S

|L=Q] Q=@ C=@}mQD |=Q@ =yuwDU w =yQ}D|v=QwO |Q}PBpmW?} Q[ |xv}W}@ Qo = "8
O}OH QF-wt |DNU ZQi =@ =Q 7 =D 2 |=ys=o 'OW=@v u; =@ Q@=Q@ =} 1 R= QDlJwm
=yuwDU w =yQ}D |v=QwO |Q}PBpmW ?} Q[ |xv}W}@ xm|Dkw =D s}vm|t Q=QmD
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u}vJty "CU= xOW x�=Q= 3 pwOH QO x}=B |xOW|R=U=OH |=yxR=U pw= |W=aDQ=
QO w R=U=OH |=ysDU}U |=Q@ xOt;CUOx@ |]NwO |=ypOt 4 w 3 |=ypmW QO
|=Q@ xOW|R=U=OH |=yxR=U pw= |W=aDQ= Owt xU |=Q@ |Owt |=ypmW '5 pmW

"CU= xOW x�=Q= xOW|R=U=OH hrDNt |=yCr=L
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Dy = Q
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(10)

k2 = keff � Q
DD

(11)

�eff = 2Q(DD �Dy)
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K]U QO |UQv}= |=ywQ}v OwHw R= u; QO xmv}= p}rOx@ |FrFt `} RwD xm CU= K[=w
uwvm =D "CU}v ?U=vt xOW|R=U=OH |=yxR=U |=Q@ 'OwW|t Q_vhQY |R=U=OH
R= |m} xm 'CU= xOW O=yvW}B xOW|R=U=OH |=yxR=U |=Q@ |irDNt |=yQ=@ `} RwD
SEAOC �PSC� |D_=iL |=ysDU}U |xD}tm\UwD xmCU= PSC `} RwD '=yu;
l} w xR=UwQ `=iDQ= QO |FrFt |wQ}v `} RwD pt=W Q=@ `} RwD u}= "CU= xOW x�=Q=

"xk@] 3 |xR=U |R=U=OH |=ysDU}U |]NwO |=ypOt "3 pmW

"xk@] 9 |xR=U |R=U=OH |=ysDU}U |]NwO |=ypOt "4 pmW

|rY= |=yOQwmQ C=}�RH "OvDUy �ASCE 7 |xt=vu}}; D xwQo pO=at� USGS

QO xOWO=H}= |=yCW=ov?=DW u=mtQ}}eD w ?=DW x@W |=yh}] w 4 pwOH QO
"Ov=xOW x�=Q= 7 w 6 |=ypmW

xar=]t u}= QO xOWs=Hv= |=yp}rLD C=}�RH "7
"1 %CU= xOW xO=iDU= =ypOt p}rLD |=Q@ |]NQ}e p}rLD VwQ wO R= xar=]t u}= QO
"�uwRi=Q=@p}rLD�|]NQ}e|m}D=DU=p}rLD "2 w '|]NQ}e|v=tR |xJN} Q=Dp}rLD
s=Hv= [21]'SAP2000(V11.0.0.8) Q=Ri=sQv R= xO=iDU= =@ |]NQ}e |=yp}rLD
xQo � xk@] u; sQH RmQt QO RmQtDt sQH CQwYx@ xk@] Qy |}xRQr sQH "CU= xOW
T=U=Q@ "CU= xOW xDiQo Q_v QO ?rY so =Qi=}O CQwYx@ xk@] Qy hm R}v w �|v=}t
|xt=O= QO O}=@ |@v=H |=yQ=@ QF= CLD |]NQ}e p}rLD Qy [22]'FEMA 356
u}= T=U=Q@ |rkF |=yQ=@ ?}mQD "O@=} s=Hv= |rkF |=yQ=@ ?}mQD QF= CLD p}rLD

%OvDUy 17 w 16 \@=wQ CQwYx@ ptar=QwDUO

QG = 1 1(QD +QL +QS) (16)

QG = 0 9QD (17)

|xOvR Q=@ �25 =@ Q@=Q@� QF-wt |xOvR Q=@ QL 'xOQt Q=@ pO=at QD '=yu; QO xm
"CU= xOWv Qw_vt xar=]t u}= QO xm CU= hQ@ QF-wt Q=@ QS w �xDi=}vVy=m |L=Q]
'CU= QD|v=QL@ �16 |x]@=Q� |rkF Q=@ ?}mQD Cq=L QDW}@ QO xmv}= x@ xHwD =@

"CU= xOW xDiQo Q_v QO |rkF Q=@ ?}mQD u}= \ki u}=Q@=v@
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H|
=yu

=tDN
=U|

}xRQr
|@=}

RQ=

"xOW|R=U=OH |=yxR=U pw= |W=aDQ= Owt xU |=Q@ |Owt |=ypmW "5 pmW
"xrRrR |rY= |=yOQwmQ C=}�RH "4 pwOH

|xv}W}@ ?=DW xir-wt Ci=Ut x=oDU}= =oQR@ M} Q=D OQwmQ s=v h}OQ
(g) u}tR (km)

0 13 180 46 117 El Centro Array#9 MS�6 5� 1986=04=09 Borrego Mtn 1
0 246 W 23 34 TCU042 MS �7 6� 1999=09=20 Chi-Chi, Taiwan 2
0 351 352 43 6 6605 Delta MS �6 9� 1979=10=15 Imperial Valley 3
0 136 090 31 8 Iznik MS �7 8� 1999=08=17 Kocaeli, Turkey 4
0 109 090 55 7 12026 Indio-Coachella Canal MS �7 4� 1992=06=28 Landers 5
0 073 183 37 3 57063 Tracy-Sewage Treatm Plant MS �5 8� 1980=01=24 Livermore 6
0 247 090 28 2 1028 Hollister City Hall MS �7 1� 1989=10=18 Loma Prieta 7
0 42 196 15 8 90053 Canoga Park-Topanga Can MS �6 7� 1994=01=17 Northridge 8
0 187 090 16 6 12025 Palm Springs Airport MS �6 0� 1986=07=08 N.Palm Springs 9
0 21 090 21 2 135 LA-Hollywood Stor Lot MS �6 6� 1971=02=09 San Fernando 10
0 156 225 18 2 5060 Brawley MS �6 6� 1987=11=24 Superstitn Hills 11
0 15 102 36 6 6621 Chihuahua MS �6 4� 1980=06=09 Victoria, Mexico 12

|xOWO=H}= |=yCW=ov?=DW |=Q@ �5 |}=Q}t =@ u=mtQ}}eD |=yh}] "7 pmW
"0 4 g x@ xOWT=}kt w ASCE 7 MU=B h}] =@ Q=oR=U

|xOWO=H}= |=yCW=ov?=DW |=Q@ �5 |}=Q}t =@ ?=DW x@W |=yh}] "6 pmW
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