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ẁv u}= |@=QN p}Uv=DB w C=YNWt "CU= CaQU |xJN} Q=D QO nQR@ pm}U 2
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|iQYt Oqwi [16]"CU= xDiQo CQwY 'AISC-LRFD |xt=vu}}; T=U=Q@ =[a=
w 450 ?}DQD x@ xOQDUo |xOvR w xOQt Q=@ w 2400kg=cm2 s}rUD VvD =@
Q=Ri=sQv R= =yxR=U p}rLD |=Q@ "CU= xOW xDiQo Q_v QO `@ QtQDt Q@ sQowr}m 200
xOW xDiQo Q_v QO R}v P �� QF= =yp}rLD QO "CU= xOW xO=iDU= OpenSees

xOW |R=UpOt 2 VN@ QO xOWx�=Q= C=L}[wD x@ xHwD =@ Qo =OH sDU}U "CU=
"CU= xOW xDiQo Q_v QO |r}=Q |}=Q}t CQwY x@ xR=U wQ sDU}U |}=Q}t "CU=
R= sm Q=Okt ?=NDv= "CU= xOW ?=NDv= �3 'swU w pw= |=yOt |=Q@ |}=Q}t C@Uv
|@=NDv= |=yOt w xOW ZQi u=UWm xR=U wQ Q=DiQ xm CU= xDiQo CQwY wQ u}=
xOv=t |k=@ u=UWm xR=UwQ xmv; x@ xHwD =@ "CU= xOw@ Qo =OH |=yOt x@ \w@ Qt
p@=k w pw@k OQwt �5 R= QDtm |}=Q}t ?=NDv= 'OQ=O |tm ,=D@Uv V=aDQ= w CU=
Qw] x@ (y w x) |rY= O=ODt= wO Qy |=Q@ =yxR=U R= l} Qy "Ow@ Oy=wN x}HwD
'=yxR=U |xty QO "Ov=xDiQo Q=Qk |v=tR |xJN} Q=D |m}t=v}O p}rLD OQwt u=tRsy
|=DU=Q =@ |R=wt |xir-wt w x QwLt O=ODt= QO VrUo |=DU=Q Q@ Owta |xir-wt
CU= xOW s=Hv= wQ u; R= pta u}= "Ov=xOW p=ta= y QwLt O=ODt= QO VrUo
pUo R= QwO O=ODt= R= QDO=} R pUo Q@ Owta O=ODt= QO 3|xrRrR |Q=OCyH QF= xm

"CU=

"pOt uqB V}=tv "3 pmW

6



2/
2|

xQ=t
W'

33
�2

|xQ
wO'

�13
96

u=DU
@=D�

h}
QW

u=Qt
a|

UOv
yt

xQwO =@ |}xRQr Qo =OH =@ |=yxR=U QO C=k@] |@Uv u=mtQ}}eD C=Q}}eD "7 pmW
"x}v=F 2 5 ?w=vD

xQwO =@ |}xRQr Qo =OH =@ |=yxR=U QO C=k@] |@Uv u=mtQ}}eD C=Q}}eD "8 pmW
"x}v=F 3 ?w=vD

xQwO =@ |}xRQr Qo =OH =@ |=yxR=U QO C=k@] |@Uv u=mtQ}}eD C=Q}}eD "5 pmW
"x}v=F 1 5 ?w=vD

xQwO =@ |}xRQr Qo =OH =@ |=yxR=U QO C=k@] |@Uv u=mtQ}}eD C=Q}}eD "6 pmW
"x}v=F 2 ?w=vD

7



"""=
@|

=yxR
=U|

}xRQr
|=y

R=}v
|U

QQ@

=@ |}xRQr Qo =OH =@ |=yxR=U QO C=k@] QO xrRrR |wQ}v `} RwD C=Q}}eD "9 pmW
"x}v=F 1 ?w=vD xQwO

=@ |}xRQr Qo =OH =@ |=yxR=U QO C=k@] QO xrRrR |wQ}v `} RwD C=Q}}eD "10 pmW
"x}v=F 1 5 ?w=vD xQwO

xrRrR |wQ}v w x}=B VQ@ C=Q}}eD "2"5
'xrRrR Q@=Q@ QO �|}xRQr Qo =OH uwO@� Q=OQ}o |x}=B =@ |=yxR=U |L=Q] Qw_vt x@
|m}D=DU= |Q=PoQ=@ VwQ R= xO=iDU= |}xOQDUo Qw] x@ =yptar=QwDUO w =yxt=vu}};
Qo =OH =@ =yxR=U |L=Q] w p}rLD |=yptar=QwDUO QO =t= "Ov=xDUv=O R=Ht =Q pO=at
"CU= xOW OwOLt |O=} R Q=}U@ u=R}t x@ pO=at |m}D=DU= VwQ R= xO=iDU= '|}xRQr
p=Owt |m}t=v}O p}rLD R= QDW}@ |}xRQr Qo =OH =@ |=yxR=U |L=Q] OvwQ QO =Pr
VwQ R= xO=iDU= |=Q@ "OwW|t xO=iDU= |v=tR |xJN} Q=D |m}t=v}O p}rLD =} w
w [18]'ASCE41�13 [17]'ASCE7�10 |=yptar=QwDUO QO |]@=w[ '|Owt
Q_vOt p}rLD OQwt |=yxR=U ?=NDv= QO xm 'CU= xOW x�=Q= [19]'FEMA P-751
=@ |=yxR=U |=Q@ pO=at |m}D=DU= VwQ 'QwmPt |=yptar=QwDUO QO "Ov=xDiQo Q=Qk
p}rOx@ '�x}v=F 3 R= QDtm ?w=vD xQwO w 4 R= QDtm C=k@] O=OaD =@� |}xRQr Qo =OH
pO=at |m}D=DU= VwQ u=wD@ xm|DQwY QO "CU= xOW OwOLt =yu; |=Q@ uOw@v j}kO
Ow@y@ 'OwW|t xOQ@ Q=m x@ Q=OQ}o |x}=B =@ |=yxR=U |L=Q] OvwQ QO xJv; Ovv=ty =Q
w u=tR Qo}O |=yVwQ =@ xU}=kt QO xm 'QwmPt |xO=U VwQ R= u=wD|t 'O}WN@

[20]"OQm |QDW}@ |xO=iDU= 'Ovm|t hQY =Q |QDtm |xv} Ry
xR=UwQ `=iDQ= QO xrRrR |wQ}v `} RwD 'pO=at |m}D=DU= VwQ QO syt pL=Qt R= |m}
xrRrR |wQ}v [11]'|}xRQr R=U=OH =@ =yu=tDN=U |L=Q] ptar=QwDUO j@] "CU=

%OwW|t `} RwD 7 |x]@=Q CQwYx@
Fi = V Wihi

nP
j=1

Wjhj
(7)

|xk@] QF-wt uRw Wi 'xR=UwQ |x}=B VQ@ V 'i |xk@] |wQ}v Fi 'u; QO xm
|}xRQr Qo =OH =@ =yxR=U QO 'x}rw= s}y=it T=U=Q@ "CU= s)=i R=QD `=iDQ= hi w 's)=i
u=tDN=U `=iDQ= QO CN=wvm} CQwYx@ O}=@ xrRrR |wQ}v `} RwD xm OUQ|t Q_vx@
|]NQ}e Q=DiQ p}rO x@ QDq=@ |=yOt CmQ=Wt uDiQo Q_vQO |=Q@ =t= 'OwW `} RwD
xHwD =@ "CU= xOW xDiQo Q_v QO |FrFt CQwYx@ xrRrR |wQ}v `} RwD 'Qo =OH sDU}U
w CkO u=R}t w xDN=OQB 7 |x]@=Q |UQQ@ x@ VN@ u}= QO 'xOWx�=Q= C=L}[wD x@
'xk@] VQ@ h} QaD T=U=Q@ "CU= xDiQo Q=Qk VHvU OQwt xOWs=Hv= ZQi CLY
|x]@=Q� OwW|t h} QaD C=k@] QO =ywQ}v `tH CQwYx@ (Vi)i |xk@] QO VQ@

%�8

Vi =
nX
j=i

Fj (8)

|xk@] w Q_vOQwt |xk@] VQ@ hqDN= CQwYx@ u=wD|t =Q xk@] Qy |wQ}v u}=Q@=v@
%OQm h} QaD 9 |x]@=Q CQwYx@ u; |q=@

Fi = Vi � Vi+1 (9)

Q=Okt xv CU= xrRrR |wQ}v `} RwD |xwLv hOy 'Q[=L VywSB QO xmv}= x@ xHwD =@
xOW xO=iDU= V |x}=B VQ@ x@ Fi |xk@] |xrRrR |wQ}v C@Uv R= xU}=kt |=Q@ &u;
VwQ w |v=tR |xJN} Q=D |=yp}rLD x@ \w@ Qt G}=Dv 13 |r= 9 |=ypmW QO "CU=
1 ?w=vD xQwO QO 'OwW|t xOy=Wt xm Qw]u=ty "CU= xOW x�=Q= pO=at |m}D=DU=
|xJN} Q=D w |m}D=DU= VwQ R= pY=L |wQ}v `} RwD 'xk@] 5 w 3 |=yxR=U QO x}v=F
10 w 7 |=yxR=U QO =t= 'OvDUy |]N CQwYx@ w l}ORv Qo}Om} x@ ,=@} QkD |v=tR
'Qo}O |DQ=@a x@ =} &CU}v |]N Qo}O |v=tR |xJN} Q=D VwQ R= pY=L G}=Dv xk@]

8



2/
2|

xQ=t
W'

33
�2

|xQ
wO'

�13
96

u=DU
@=D�

h}
QW

u=Qt
a|

UOv
yt

=@ |}xRQr Qo =OH =@ |=yxR=U QO C=k@] QO xrRrR |wQ}v `} RwD C=Q}}eD "13 pmW
"x}v=F 3 ?w=vD xQwO

xHwD =@ "CU}v Q=QkQ@ =yxR=U xvwou}= QO |FrFt CQwYx@ xrRrR |wQ}v `} RwD ZQi
|=yxR=U QO xm OwW|t xOy=Wt 13 |r= 9 |=ypmW QO xOW xO=O u=Wv G}=Dv x@
QO ?w=vD xQwO� xR=UwQ C=YNWt uOw@C@=F w ?w=vD xQwO V}=Ri= =@ xk@] 7 w 5
CN=wvm} |wQ}v `} RwD x@ w xDU=m xrRrR |wQ}v `} RwD |=vLv= R= �Q=OQ}o |x}=B Cr=L

"CU= xOW l}ORv
uOw@ C@=F =@ xm OQm xOy=Wt u=wD|t xk@] 3 |xR=U x@ \w@ Qt G}=Dv x@ xHwD =@
R= pY=L xrRrR |wQ}v `} RwD |xwLv '?w=vD xQwO V}=Ri= =@ |rw 'xR=UwQ C=YNWt
"CU= u; R= Cw=iDt w xDiQo xrY=i pO=at|m}D=DU= VwQ R=|v=tR |xJN} Q=D p}rLD
QO OQm xOy=Wt u=wD|t xwqax@ "CU= xOt; OwHwx@ R}v xk@] 5 |xR=U |=Q@\}=QW u}=
`} RwD pmW uwo =vwo |=yxR=UwQ |=Q@ 'CU=C@=F Qo =OH =@ xR=U ?w=vD xQwO xm|Dr=L
xmCiQo xH}Dv xvwou}= u=wD|t C=L}[wD u}= x@ xHwD =@ "CU= xOQm Q}}eD xrRrR |wQ}v
Cr=L QO xR=UwQ ?w=vD xQwO Q}_v� xR=UwQ C=YNWt x@ xrRrR |wQ}v `} RwD CUNv
|UQQ@ |=Q@ "CU= xDU@=w xOW|R=U=OH Cr=L QO xR=U ?w=vDxQwO x@ ,=}v=F w �Q=OQ}o
=@ w |v=tR |xJN} Q=D p}rLD R= xOt; CUOx@ G}=Dv w xR=U Qy |=Q@ OQwt u}= QO QDW}@
%CU= xOW x@U=Lt |]NQ}e VR=Q@ R= xO=iDU= =@ k Q}O=kt '10 |x]@=Q R= xO=iDU=
Fi
V

= wihki
nP
j=1

wjhkj
(10)

's)=i |xk@] uRw wi 's)=i |xk@] QO xOW`} RwD |WQ@ |wQ}v Fi R= Qw_vt u; QO xm
xrRrR |wQ}v R= pY=L |x}=B VQ@ V 'u=tDN=U |x}=B R=QD R= s)=i |xk@] `=iDQ= hi
=@ Cr=L QO ?w=vD xQwO C@Uv p@=kt QO VR=Q@ x@ \w@ Qt G}=Dv '14 pmW QO "CU=
"CU= xOW xO=O u=Wv (T=Tfix) Q=OQ}o |x}=B =@ Cr=L QO ?w=vD xQwO x@ R=U=OH

=@ |}xRQr Qo =OH =@ |=yxR=U QO C=k@] QO xrRrR |wQ}v `} RwD C=Q}}eD "11 pmW
"x}v=F 2 ?w=vD xQwO

=@ |}xRQr Qo =OH =@ |=yxR=U QO C=k@] QO xrRrR |wQ}v `} RwD C=Q}}eD "12 pmW
"x}v=F 2 5 ?w=vD xQwO

9



"""=
@|

=yxR
=U|

}xRQr
|=y

R=}v
|U

QQ@

|xJN} Q=D |m}t=v}O p}rLD R= pY=L =yQo =OH QO u=mtQ}}eD |xU}=kt "15 pmW
"xk@]3 |=yxR=U QO pO=at |m}D=DU= |Q=PoQ=@ VwQ w |v=tR

|xJN} Q=D |m}t=v}O p}rLD R= pY=L =yQo =OH QO u=mtQ}}eD |xU}=kt "16 pmW
"xk@]5 |=yxR=U QO pO=at |m}D=DU= |Q=PoQ=@ VwQ w |v=tR

|xJN} Q=D |m}t=v}O p}rLD R= pY=L =yQo =OH QO u=mtQ}}eD |xU}=kt "17 pmW
"xk@]7 |=yxR=U QO pO=at |m}D=DU= |Q=PoQ=@ VwQ w |v=tR

xR=U ?w=vDxQwO C@Uv p@=kt QO VR=Q@ R= xOWx@U=Lt k ?} Q[ `} RwD "14 pmW
"Q=OQ}o |x}=B =@ Cr=L QO ?w=vD xQwO x@ R=U=OH =@ Cr=L QO

=@Cr=L QO xR=U ?w=vD xQwOV}=Ri= =@C@=F |xR=UwQl} QO xm OQm xOy=Wt u=wD|t
xOW l}ORv Q=}U@ QiY x@ k Q=Okt 'q=@ |=yC@Uv QO w xDi=}Vy=m k Q=Okt 'Qo =OH
Qo =OH =@ xR=U pw= Owt 'T=TfixC@UvV}=Ri= =@ xmCiQo xH}Dv u=wD|tTB "CU=
|]NQ}e C=Q}}eD QF= QO QDq=@ |=yOwt syU w sm =L xrRrR |wQ}v `} RwD QO |}xRQr
[20]'2008 p=U QO |WywSB QO "OwW|t sm xrRrR |wQ}v `} RwD Q@ Qo =OH sDU}U
|}=Q}t |=yQDt=Q=B x@ xm '�12 w 11 \@=wQ� CU= xOW O=yvW}B k Q=Okt |=Q@ |}x]@=Q
VN@ u}= R= xOt; CUOx@ G}=Dv x@ xHwD =@ "CU= xDU@=w xR=UwQ ?w=vD xQwO w QF-wt

"CU= xDU@=w T=Tfix C@Uv x@ |O=} R u=R}t x@ k Q=Okt OUQ|t Q_v x@
k = 16 48�1 136 T 1 025

s (11)

k = 13� Ts (12)

xm CU= QmP x@ sRq "CU= xR=U wQ ?w=vD u=tR Ts 'QF-wt |}=Q}t � '=yu;QO xm
"CU= 11 |x]@=Q |xOWxO=U Cr=L 12 |x]@=Q

|}xRQr R=U=OH sDU}U u=mtQ}}eD QO xvwoTr=B |=yxrRrR QF= "3"5
Q@ xvwoTr=B l}ORv |xRwL |=yxrRrR QF= xm OvQw=@ u}= Q@ u=QoWywSB R= |O=OaD
x@ 'Q[=L VN@ QO T=U= u}= Q@ "CU= xHwD p@=k q=@ ?w=vD xQwO =@ |=yxR=U
Tr=B "CU= xOW xDN=OQB Qo =OH sDU}U u=mtQ}}eD Q@ =yxrRrR ẁv u}= QF= |UQQ@
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=@ |=yu=tDN=U |L=Q] ptar=QwDUO QO xOWx�=Q= |x]@=Q w |v=tR |xJN} Q=D
u=wD|t Q[=L VywSB G}=Dv T=U=Q@ =Pr "OQ=O OwHw |D=iqDN= |}xRQr R=U=OH
QO ?w=vD xQwO C@Uv x@ QF-wt |}=Q}t Q@ xwqa k Q=@ |v=wD `} RwD ?} Q[ xm Cio
xDU@=w R}v (T=Tfix) Q=OQ}o |x}=B =@ Cr=L QO ?w=vDxQwO x@ R=U=OH =@ Cr=L

"CU=

|xJN} Q=D |m}t=v}O p}rLD R= pY=L =yQo =OH QO u=mtQ}}eD |xU}=kt "18 pmW
"xk@]10 |=yxR=U QO pO=at |m}D=DU= |Q=PoQ=@ VwQ w |v=tR

|Q}O=kt |Q]k \N |q=@ \=kv 'T=U= u}= Q@ "OQ=O 1 ?}W 'OwHwt |Q]k \N
OvDUy |Q}O=kt |Q]k \N Q} R \=kv w sm pO=at |m}D=DU= VwQ QO xm OvDUy
|m}D=DU= VwQ QO 'OwW|t x_Lqt xm Qw]u=ty "OvwW|t OQw;Q@ xv=Q=mx_i=Lt xm
sDU}U uOW Q=O}=B=v x@ QHvt xm O};|t OwHwx@ sDU}U QO |}q=@ Q}O=kt 'pO=at
|m}t=v}O p}rLD R= pY=L MU=B u}ov=}t x@ \w@ Qt \=kv "OvwW|t |}xRQr R=U=OH
CyH xm OvyO|t u=Wv G}=Dv u}= "CU= xOW xO=O u=Wv R}v |v=tR |xJN} Q=D
xvwoTr=B l}ORv |xRwL |=yxrRrR ZQat QO xm '|}xRQr Qo =OH =@ |=yxR=U |L=Q]
|L=Q] |=yxt=vu}}; QO u}vJty w OwW |Y=N xHwD ẁ[wt u}= x@ O}=@ 'OvDUy

"OwW xHwD QF= u}= x@ O}=@ R}v

|Q}oxH}Dv "6
G}=Dv =@ =yv; |xU}=kt w |v=tR |xJN} Q=D |=yp}rLD R= pY=L G}=Dv |UQQ@ =@

=yCWwv=B
1. long period
2. interstory drift
3. directivity e�ects
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T

=
1 5

T
=

1 xrRrR xrRrR |r=wD
OQwmQ

0 79 0 64 0 54 0 45 0 41 6 2 0 35 65 1 6 1 116 48 1 8 6 6 Pacoima Dam 1971 wOv=vQiuU 77 1
(upper left abut)

2 95 2 38 2 1 65 1 53 1 3 0 20 46 2 42 1 44 32 0 3 6 5 Aeropuerto 1979 06�|rwp=} QBt= 158 2
Mexicali

2 85 2 3 1 93 1 6 1 48 0 95 0 19 76 2 3 1 54 38 0 7 6 5 Agrarias 1979 06�|rwp=} QBt= 159 3
2 06 1 66 1 4 1 16 1 07 4 56 0 27 3 3 35 1 115 04 0 1 6 5 Ec Meloand 1979 06�|rwp=} QBt= 171 4

Overpass FF

2 08 1 68 1 41 1 17 1 08 2 23 0 40 14 4 61 1 77 93 7 1 6 5 EI Centro Array 1979 06�|rwp=} QBt= 179 5
�4
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"1 pwOH |xt=O=
1 57 1 27 1 07 0 88 0 82 7 32 0 49 4 05 1 91 48 4 6 5 EI Centro Array 1979 06�|rwp=} QBt= 180 6

�5

2 05 1 65 1 39 1 15 1 06 2 58 1 64 72 3 84 1 111 87 1 4 6 5 EI Centro Array 1979 06�|rwp=} QBt= 181 7
�6

1 8 1 45 1 22 1 01 0 94 4 45 1 44 53 4 23 1 108 82 0 6 6 5 EI Centro Array 1979 06�|rwp=} QBt= 182 8
�7

2 26 1 82 1 53 1 27 1 17 2 07 0 51 98 5 39 1 48 55 3 9 6 5 EI Centro Array 1979 06�|rwp=} QBt= 183 9
�8

1 86 1 5 1 26 1 04 0 97 2 1 51 38 5 86 1 59 61 5 1 6 5 EI Centro 1979 06�|rwp=} QBt= 184 10
Di�erential Array

2 5 2 01 1 69 1 4 1 3 3 45 1 45 51 3 09 1 41 5 10 8 6 9 Sturno 1980 06�|rwp=} QBt= 292 11

1 77 1 42 1 2 0 99 0 92 1 38 1 55 59 2 43 0 35 77 15 3 5 9 Westmorland Fire 1981 OvrQwtCUw 319 12
Sta

1 21 0 97 0 82 0 68 0 63 1 09 1 70 15 0 95 1 62 3 0 5 6 2 Coyoto Lake Dam 1984 p}yu=oQwt 451 13
�SW Abut�

3 09 2 49 2 09 1 73 1 6 1 05 0 22 26 1 55 1 36 12 � 6 3 SMART1M07 1986 u=w}=D 508 14
40|DQ=tU=

1 95 1 57 1 32 1 09 1 01 0 89 0 29 35 1 38 1 73 63 4 6 1 North Palm 1986 �sr=Bu 529 15
Springs nv} QBU=

1 33 1 07 0 9 0 75 0 69 1 79 1 52 31 0 86 1 62 26 6 3 5 8 Geotech Investing 1986 QwO=wr=UuU 568 16
Center

1 35 1 09 0 91 0 76 0 7 1 02 1 73 47 0 96 0 37 91 6 99 5 8 National 1986 QwO=wr=UuU 569 17
Geogra�cal Inst

1 44 1 16 0 98 0 81 0 75 3 57 0 49 67 2 28 1 106 75 1 6 5 Parachute Test 1987 uW}DU=QB wU 723 18
Site 02�Rr}y

2 8 2 26 1 9 1 57 1 45 2 28 1 34 8 1 95 1 23 16 71 6 9 Alameda Naval 1989 =D} QB=twr 738 19
Air Stn Hanger

2 41 1 94 1 63 1 35 1 25 1 78 1 38 73 1 34 0 21 91 10 97 6 9 Gilroy-Historic 1989 =D} QB=twr 764 20
Bldg.

2 18 1 76 1 48 1 22 1 13 1 62 0 27 6 1 72 1 45 67 11 1 6 9 Gilroy Array�2 1989 =D} QB=twr 766 21
1 81 1 46 1 23 1 02 0 94 2 99 1 37 1 2 32 0 49 34 12 82 6 9 Gilroy Array�3 1989 =D} QB=twr 767 22
1 06 0 85 0 72 0 59 0 55 4 1 1 72 18 4 4 0 97 02 3 88 6 9 LGPC 1989 =D} QB=twr 779 23



"""=
@|

=yxR
=U|

}xRQr
|=y

R=}v
|U

QQ@

14

"1 pwOH |xt=O=
2 85 2 3 1 93 1 6 1 48 1 71 1 32 54 1 33 0 21 7 72 2 6 9 Oakland-Title & 1989 =D} QB=twr 784 24

Trust

2 5 2 02 1 7 1 4 1 3 6 3 0 43 33 4 47 1 55 58 8 5 6 9 Saratoga-Aloha 1989 =D} QB=twr 802 25
Ave

2 22 1 79 1 5 1 24 1 15 5 02 1 60 06 1 9 0 71 33 9 31 6 9 Saratoga-W 1989 =D} QB=twr 803 26
Valley Coll.

1 42 1 14 0 96 0 8 0 74 4 93 1 119 44 2 55 0 59 55 6 96 7 Mendocino Cape 1992 w}UOvtxB=m 825 27
1 22 0 99 0 83 0 69 0 64 0 95 1 60 74 3 1 82 1 8 2 7 Petrolia 1992 w}UwOvtxB=m 828 28

1 2 0 97 0 82 0 68 0 63 1 67 0 65 28 3 53 1 67 38 5 4 6 7 Jensen Filter Plant 1994 01�G} QFQwv 983 29
Generator

1 77 1 42 1 2 0 99 0 92 2 79 1 40 75 1 65 1 77 11 5 9 6 7 LA Dam 1994 01�G} QFQwv 1013 30

1 47 1 19 1 0 83 0 76 2 18 1 74 75 2 41 1 87 75 5 5 6 7 Newhall-W Pico 1994 01�G} QFQwv 1045 31
Canyon Rd.

1 84 1 48 1 24 1 03 0 95 1 09 0 19 0 5 1 50 4 7 6 7 Pacoima Dam 1994 01�G} QFQwv 1050 32
�downstr�

0 89 0 71 0 6 0 5 0 46 3 01 1 62 71 1 23 1 167 2 6 5 6 7 Rinaldi Receiving 1994 01�G} QFQwv 1063 33
sta

0 99 0 8 0 67 0 55 0 51 1 62 0 54 67 3 11 1 122 72 5 3 6 7 Sylmar-Olive 1994 01�G} QFQwv 1086 34
View Med FF

2 12 1 71 1 44 1 19 1 1 1 3 0 40 33 1 44 1 42 05 12 7 7 6 CHY035 1999 |J|J 1202 35
�u=w}=D�

"0 CU}v xvwoTr=B '1 CU= xvwoTr=B �Is Pulse 'pUo |=DU=Q =@ |R=wt xirwt �FP 'pUo |=DU=Q Q@ Owta |xirwt �FN




