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R= TB |RwUVD; |Q=PoQ=@ CLD xtQ;uD@ |=y?=k Ctw=kt Q@ hrDNt |=yQDt=Q=B
|L=Q] w |Q=PoQ=@ |=yQDt=Q=B C}ty= u}}aD j}kLD u}= R= hOy "OwW |@=} RQ= xrRrR
hOy u}= s=Hv= |=Q@ "CU= xrRrR R= TB |RwUVD; Q=@ CLD xtQ;uD@ |=y?=k QO
|x@DQt p}rLD C}U=UL p}rLD VwQ R= xO=iDU= =@ |iO=YD Q}eDt u}OvJ C}ty=
p}rLD R= xrRrR Q=@ |R=Ux}@W |=Q@ "CU= xOW |UQQ@ 4�FOSM� swO Qw=DWo pw=
ISO834 \UwD xOW x�=Q= |DQ=QL Q=@ "CU= xOW xO=iDU= |]NQ}e |m}t=v}O
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C}U=UL p}rLD "1"2

Q_v OQwt |=yQDt=Q=B x@ C@Uv xR=U C}U=UL |@=} RQ= |=Q@ |irDNt |=yVwQ
swO u=tt pw= |x@DQt p}rLD VwQ =yVwQ u}= R= |m} "OQ=O OwHw |UOvyt
|=yQ}eDt �SD� Q=}at h=QLv= w u}ov=}t \ki FOSM VwQ QO "CU= �FOSM�
|Q}oxR=Ov= =yMU=B SD w u}ov=}t w OvwW|t ZQi OwN `} RwD T=U= Q@ |iO=YD
?wULt C}U=UL p}rLD |=Q@ |Q=}at Ov=wD|t VwQ u}= Q=}at h=QLv= "OwW|t
p}rLD OvwQ uOw@ QDxO=U OwHw=@ xm CU= u}= FOSM VwQ |rY= C} Rt "OW
|@=}DUO p@=k xR=U |=yMU=B |Dq=tDL= C=YNWt '=yVwQ Q}=U x@ C@Uv u; QO
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x@ xHwD =@ "OwW|t xDiQo Q_v QO �2

x Tv=} Q=w w �X u}ov=}t |=Q=O X |iO=YD
=@ g(x) R= pw= |x@DQt ?} QkD 'CU= OwHwt x x@ C@Uv g(x) C=kDWt xmv}=

"OwW|t x@U=Lt Q} R CQwYx@ x0 |x]kv QO Qwr}D |QU CU@ R= xO=iDU=
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dx
)0(X � x0) (1)

x@U=Lt 1 |x]@=Q R= Ovv=wD|t �Tv=} Q=w w u}ov=}t |va}� Y swO w pw= |x@DQt u=tt
x0 = �x Qo = X=N Qw]x@ "OwW|t xO}t=v FOSM VwQ ?} QkD u}= xm OvwW
j} Q] R= Tv=} Q=w w u}ov=}t �CU= FOSM VwQ QO pwtat ?=NDv= l} u}=�

%OvwW|t x@U=Lt Q} R \@=wQ
�Y = g(�X) (2)

�2
Y � ( dg

dx
)20�2

X (3)

xO=iDU= =@ u=wD|t xm OwW|t xO}t=v FOSM u}ov=}t Q=Okt VwQ ?} QkD u}=
C=L}[wD "OR u}tND =Q MU=B �Q=}at h=QLv= w� Tv=} Q=w w u}ov=}t Q=Okt u; R=
[17]`HQt QOFOSM VwQ x@ C}U=UL p}rLD s=Hv= |ovwoJ OQwt QO |rt=m

"CU= OwHwt
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III QDt|r}t 2 =D 1 u}@ lQD ZQa 0 4�0 5
IV

QDt|r}t 2 R= QDW}@ lQD ZQa 0 6 =D 0 7uD@ VWwB |oOvm x=Qty x@
V uD@ uOW xmDxmD w |oOvm > 0 8

xOW xO=iDU= ?}U; XN=W swyit R= uD@ VWwB uOW xOvm w |oOQwNlQD QF=
|DQ=QL Q=@ ZQat QO xm |}=yu=tr= QO ?}U; XN=W |}xRQr Q=@ Qy QO "CU=
|=v@t Q@ ?}U; XN=W Qy =@ ?U=vDt TBU w xOW x@U=Lt CiQo Ovy=wN Q=Qk

"CU= xOW xDiQo Q_v QO `]kt QO |oOQwNlQD u=R}t �2 pwOH� [24]`HQt

OwOLt |=RH= pOt "3
TB |RwUVD; |w} Q=vU QO xtQ;uD@ ?=k C}U=UL p}rLD 'j}kLD u}= R= hOy
|QDt 5 |xv=yO 4 =@ xk@] 7 |Oa@xU |xR=U l} Qw_vt u}= |=Q@ "CU= xrRrR R=
ZQi xR=U |L=Q] |=Q@ "CU= xOW xDiQo Q_v QO `@ Qt u=tDN=U |ki= Q} wYD =@
xU ẁv u}tR QO w �A = 0 3g� O=} R |R}NxRQr =@ xk]vt l} QO xR=U CU= xOW
QO 200Kg=m2 Q@=Q@ xOvR Q=@ w 600Kg=m2 Q@=Q@ xOQt Q=@ "CU= xOW `k=w
2800OQ=Ov=DU= R= �|=xRQr |L=Q]� w |@v=H |Q=PoQ=@ |=Q@ "CU= xOW xDiQo Q_v
|xtQ;uD@ |=yxR=U |L=Q] OQ=Ov=DU= T=U= Q@ xtQ;uD@ ?=k w xOW xO=iDU= u=Q}=
Q@=Q@ xRwQ 28 Ctw=kt =@ |vD@ R= ?=k u}= |L=Q] |=Q@ "CU= xOW |L=Q] u=Q}=
2e5Mpa |xD}U}DUq= pwOt w 240Mpa s}rUD VvD =@ |QwD=tQ; w 21Mpa

pwOH QO xtQ;uD@ `]=kt T=U= Q@ xR=U |L=Q] R= pY=L G}=Dv "CU= xOW xO=iDU=
"CU= xOW xO=O u=Wv 3

|=yp}rLD |=Q@|UQQ@ OQwt ?=k u=wvax@ xR=U|v=}t ?=k 'x}rw=|L=Q] R=TB
Q=Ri=sQv R= |DQ=QL |m}v=mt |R=UpOt |=Q@ "CU= xOW ?=NDv= |DQ=QL |m}v=mt
|=yxv=yO RHx@ =yxv=yO s=tD QO|]NQ}e |R=UpOt QO "CU= xOW xO=iDU=T}UvB=
=t= &CU= xOW xO=iDU= �4 pmW� RmQtDt |Q}tN pYit pOt R= |RwUVD;
|]N Q}e |Q=DiQ pOt R= 'OwW|t p=ta= u; x@ |DQ=QL Q=@ xm |}=yxv=yO QO

"CQ=QL QF= QO uD@ |xS} w |=tQo w |}=tQo C}=Oy C=Q}}eD "2 pmW
"CQ=QL Q@=Q@ QO uD@ w Oqwi |Q=DiQ pOt "1 pwOH

Concrete02thermal Steel02thermal

�(0c) fc;�
fck

"c;� "cu;�
fsy;�
fyk

fsp;�
fyk

Es;�
Es

20 1 0 0025 0 02 1 1 1
100 1 0 004 0 0225 1 0 96 1
200 0 95 0 0055 0 025 1 0 92 0 87
300 0 85 0 007 0 0275 1 0 81 0 72
400 0 75 0 01 0 03 0 94 0 63 0 56
500 0 6 0 015 0 0325 0 67 0 44 0 4
600 0 45 0 025 0 035 0 4 0 26 0 24
700 0 3 0 025 0 0375 0 12 0 08 0 08
800 0 15 0 025 0 04 0 11 0 06 0 06
900 0 08 0 025 0 0425 0 08 0 05 0 05
1000 0 04 0 025 0 045 0 05 0 03 0 03
1100 0 01 0 025 0 0475 0 03 0 02 0 02

l} =D OwW|t p=ta= xR=U x@ QOku; |DQ=QL Q=@ CU= xOW ZQi j}kLD u}= QO
Ca=U 5 pOt x@ |DQ=QL Q=@ x}rw= ZQi l} QO "OwW O=H}= xR=U QO |oDN}Uo
QO Ca=U 5 COt QO ISO834 |=tO � u=tR |vLvt "OW Oy=wN p=ta= xR=U x@
u=R}t |@=} RQ= j}kLD u}= |rY= hOy xm |}=Hv; R= "CU= xOW xO=O u=Wv 3 pmW
|=ypOt R= 'CU= xrRrR R= TB |RwUVD; Q=@ Q@=Q@ QO xR=U Ctw=kt C}U=UL
u}= QO `k=w QO "CU= xOW Q_vhQY |a}@] VD; |=ypOt w xOvwWOQU R=i |=Q=O

"CU= xOW Q_v hQY VD; Q=@ x@ xR=U MU=B C}U=UL R= j}kLD

|}xRQr Q=@ "4"2
5�IDA) xOv}=Ri= |m}t=v}O p}rLD '|]NQ}e |m}t=v}O p}rLD |=yVwQ R= |m}
xm sm Q=}U@ Q=Okt l} R= |W}=Ri= CQwYx@ xv}W}@ ?=DW Q=Okt VwQ u}= QO "CU=
O@=}|t V}=Ri= G} QOD x@ w OwW|t T=}kt 'CU= |v=UWm xR=U MU=B u; |] QO
uDiQo Q_vQO |=Q@ IDA p}rLD QO "OUQ@ s}rUD R= TB |OL Cr=L |x]kv x@ =D
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"CU= xOW xO=iDU= |DQ=QL |m}v=mt p}rLD |=Q@ T}UvB= Q=Ri=sQv QO w xOW
|=Q@ xtQ;uD@ Q}D `]=kt |=Q@ CQ=QL p=kDv= p}rLD G}=Dv 5 pmW QO xvwtv |=Q@
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T}UvB= Q=Ri=sQv QO |DQ=QL |m}v=mt p}rLD s=Hv= |=Q@ `]kt |=y`=iDQ= u=tR �

"|DQ=QL |m}v=mt X=wN =@ xtQ;uD@ ?=k OwOLt |=RH= pOt "4 pmW
"xtQ;uD@ ?=k |}xR=U `]=kt "3 pwOH

uwDU Q}D
QwD=tQ; `]kt `=iDQ= QwD=tQ; `]kt `=iDQ= xk@]q=@ u}}=B
20d22 70 7d20 8d20 50 1
20d22 65 7d20 8d20 45 2
18d20 55 6d16 8d16 45 3
20d18 50 6d16 7d16 40 4
20d18 45 6d12 7d12 40 5
18d16 35 6d12 7d12 35 6
18d16 35 4d12 5d12 35 7

|=yu=tr= R= xOQDUo |xD}U}DUqB |R=UpOt QO "CU= xOW xO=iDU= xOQDUo
uD@ |=Q@ Concrete02thermal Kr=Yt =@ dispBeamColumnThermal

u}= |DQ=QL C=YNWt "CU= xOW xO=iDU= QwD=tQ; |=Q@ Steel02thermal w
Qy |DQ=QL |m}v=mt |R=UpOt |=Q@ "CU= xOW xO=O u=Wv 1 pwOH QO Kr=Yt
`]kt R= u=tr= Qy QO w xOWs}UkD QDlJwm |DQ=QL |m}v=mt u=tr= OvJ x@ u=tr=

"CU= xOW xO=iDU= |DQ=QL

xrRrR R= TB |RwUVD; "1"3
|xFO=Ll} 'xrRrR QF= QOCU= xOW ZQi xrRrR R=TB |RwUVD; p}rLD s=Hv= |=Q@
"�4 pmW� OyO|t MQ xk@]Ciy ?=k sQ=yJ |xk@] R= xv=yO wO QO |RwUVD;
l} R= TB |DQ=QL p}rLD O}=@ xrRrR R= TB |RwUVD; \}=QW |R=UpOt |=Q@
TB CU= umtt xtQ;uD@ u=tr= 4�2 VN@ T=U= Q@ "OwW s=Hv= |m}v=mt p}rLD
VWwB uDiQ u}@ R= w |oOQwNlQD u}= "OwW |oOQwNlQD Q=JO |m}v=mt Q=@ R=
=OD@= j}kLD u}= QO "OW=@ Q=PoQ}F-=D xtQ;uD@ `]=kt QO CQ=QL p=kDv= Q@ Ov=wD|t uD@
|xJN} Q=D |=yp}rLD QO "CU= xOW s=Hv= =RHt CQwYx@ |m}v=mt |=yp}rLD
|RwUVD; |x}L=v QO OwHwt |=yu=tr= ?}U; XN=W 'p}rLD s=Hv= R= TB '|v=tR
|=Q@ CQ=UN XN=W Qy QO uD@ |oOvm w |oOQwNlQD u=R}t "CU= xOW x@U=Lt
"CU= xDiQo CQwY xtQ;uD@ `]kt |=Q@ |DQ=QL p}rLD w CU= xOW ZQi =yu=tr=
K]U Qy |=Q@ "CU= xOW xO=iDU= 6nv=lQ=B VwQ R= ?}U; XN=W |@=} RQ= |=Q@
xOWs=Hv= xtQ;uD@ `]=kt QO CQ=QL p=kDv= p}rLD l} ?}U; XN=W w OQmrta
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"hrDNt |=yxrRrR IDA |=y|vLvt "7 pmW

"Imperial Valley |xrRrR QO OQmrta K]U "8 pmW

"CU= xOW xDiQo Q_v QO QDtwr}m 30 =@ Q@=Q@ |}xRQr `@vt R= =yCW=ov?=DW |xrY=i
|DQ=QL Q=@ u; R= TB w xOW OQ=w ?=k x@ hrDNt |=ySa QO |}xRQr Q=@
|=Q@ ?=k =OD@= |}xRQr Q=@ QO u}ov=}t uOW XNWt |=Q@ "CU= xOW p=ta=
CW=ov?=DW u} QDl}ORv w xOW p}rLD IDA CQwYx@ 5 pwOH |=yCW=ov?=DW
C}U=UL p}rLD QO Q_v OQwt CW=ov?=DW u=wvax@ =yCW=ov?=DW u}ov=}t x@
IDA p}rLD R= pY=L G}=Dv "CU= xOW ?=NDv= 4 pwOH |iO=YD |=yQ}eDt
CW=ov?=DW u} QDl}ORv pmW u}= T=U=Q@ "CU= xOW xO=O u=Wv 7 pmW QO
"CU= Imperial Valley CW=ov?=DW x@ \w@ Qt =yCW=ov?=DW u}ov=}t x@
C}U=UL |=yp}rLD QO =v@t CW=ov?=DW u=wvax@ CW=ov?=DW u}= 'u}=Q@=v@
pY=L G}=Dv 8 pmW QO "CU= xOW ?=NDv= 4 pwOH QO |iO=YD |=yQ}eDt
Imperial Valley CW=ov?=DW R= xO=iDU= =@ Q_v OQwt ?=k IDA p}rLD R=
?}W �20 VwQ R= xO=iDU= =@ CP wIO OQmrta Kw]U "CU= xOW xO=O u=Wv
CW=ov?=DW u}= QO CP K]U pmW u}= T=U=Q@ "CU= xOW x@U=Lt l}DUq=
|=yQ}eDt |=Q@ C}U=UL p}rLD QO u}=Q@=v@ "CU= xOW O=H}= Sa = 0 85g QO
=D Imperial Valley CW=ov?=DW R= xO=iDU= =@ |=xRQr Q=@ 4 pwOH |iO=YD

"CU= xOW s=Hv= Sa = 0 9g

|HvUCLY "3"3
|oDN}Uo u=tR C}U=UL |UQQ@ j}kLD u}= R= hOy 'OW u=}@ ,q@k xm Qw]u=ty
u} QDsyt 'u}=Q@=v@ "CU= xrRrR R= TB |RwUVD; |w} Q=vU QO |}xR=U |=yu=tr=
OvJ xmv}= =@ "CU= xrRrR R=TB |RwUVD; QF= QO|oDN}Uo u=tRj}kLDu}= QO QDt=Q=B
'CU= xOW s=Hv= xrRrR R= TB |RwUVD; |xv}tRQO |y=oW}=tR; CQwYx@ j}kLD

"Q}D u}}=B QwD=tQ; QO u=tR =tO |vLvt "6 pmW
"|iO=YD |=yQ}eDt C=YNWt "4 pwOH

|oS}w u}ov=}t COV��� `} RwD ẁv
QwD=tQ; s}rUD VvD �Fy� 240MPa [28]10 p=tQvo q

QwD=tQ; xD}U}DUq= pwOt �E� 2e5MPa [30'29]5 p=tQv
uD@ Ctw=kt �Fc� 21MPa [30]10 p=tQvo q

xOQt Q=@ 3000 kg=m [29]10 p=tQv
xOvR Q=@ 1000 kg=m [29]80 =t=o
xv=yO pw] 5m 5 =t=o
VWwB 4cm � |v}aD

Q}D |v}}=B |=yOQor}t |=Q@ u=tR � =tO |=y|vLvt xvwtv |=Q@ "CU= xOW xO=iDU=
"CU= xOW xO=O u=Wv 6 pmW QO

|iO=YD |=yQ}eDt "2"3
|=yQDt=Q=B x@ xtQ;uD@?=k|oDN}Uo u=tRC}U=ULu}}aD|=Q@ 'OW xDio xm Qw]u=ty
xOW xO=iDU= |iO=YD |=yQ}eDt Q@|vD@t FOSM C}U=UL p}rLD R= hrDNt
'Kr=Yt "CU= xOW xDiQo Q_v QO j}kLD u}= QO |iO=YD Q}eDt ẁv xU "CU=
"OvDUy j}kLD u}= QO xOW xDiQo Q_vQO |iO=YD Q}eDt ẁv xU |UOvy w |Q=PoQ=@
�Fc� uD@ Ctw=kt '�E� QwD=tQ; |xD}U}DUq= pwOt '�Fy� QwD=tQ; s}rUD VvD
|=yQ}eDt u=wva x@ |}xRQr Q=@ w xOvR 'xOQt Q=@ "OvDUy Kr=Yt |iO=YD |=yQ}eDt
u=wva x@ sy VWwB |xR=Ov= w xv=yO pw] "Ov=xOW xDiQo Q_v QO |Q=PoQ=@ |iO=YD
ẁv x@ \w@ Qt C=YNWt "Ov=xOW xDiQo Q_v QO xUOvy x@ \w@ Qt |iO=YD Q}eDt

"CU= xOW xO=O u=Wv 4 pwOH QO Q}eDt Qy u}ov=}t Q=Okt w `} RwD
u}ov=}t Q=Okt QO Q_v OQwt QDt=Q=B RHx@ =yQDt=Q=B s=tD C}U=UL p}rLD QO
x@ C@Uv xR=U |oDN}Uo u=tR C}U=UL |Dkw ,qFt "Ov=xOW xDiQo Q_v QO OwN
R= "Ov=xOW OQ=w OwN u}ov=}t Q=Okt QO =yQ}eDt Q}=U 'CU= xOW |UQQ@ s}rUD VvD
Q}=U �4 pwOH� |iO=YD Q}eDt l} |=Q@ C}U=UL p}rLD |=yVwQ QO xm |}=Hu;
PEF |Q=PoQ=@ QO 'OvW=@ xDW=O Q=Qk OwN u}ov=}t Q=Okt QO O}=@ |iO=YD |=yQ}eDt
u; hrDNt |=yCOW QO C}U=UL |=yp}rLD w ?=NDv= xrRrR CW=ov?=DW l}
COW Q}eDt x@ |oDN}Uo u=tR C}U=UL u}}aD |=Q@ u}vJsy "CU= xOW s=Hv=
Q_v QO u}ov=}t Q=Okt QO 4 pwOH QO OwHwt |iO=YD |=yQ}eDt s=tD |}xRQr |=yQ=@
xOW x@U=Lt CW=ov?=DW xO R= xO=iDU= =@ |}xRQr Q=@ C}U=UL w Ov=xOW xDiQo
u} QDW}@ "CU= xOW xO=O u=Wv 5 pwOH QO =yCW=ov?=DW u}= C=YNWt "CU=
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D

"=yCW=ov?=DW C=YNWt "5 pwOH
=oQR@ u} QDW}@ u} QDW}@ x=oDU}= s=v

PGV (cm=s) PGA (g)

7 6 115 1 1 16 TCU084 Chi-Chi, Taiwan

6 5 91 5 0 528 Elcentro#5 Imperial Valley-06
6 5 48 6 0 602 Elcentro#8 Imperial Valley-06
7 5 28 9 0 22 Izmit Kocaeli, Turkey

6 9 55 9 0 64 BRAN Loma Prieta

6 2 62 1 3 Coyote Lake Dam Morgan Hill

6 8 37 4 0 45 Site 2 Nahanni

6 7 130 3 0 897 Sylmar-Converter Station Northridge

6 7 122 7 0 843 Sylmar-Olive View Northridge

6 6 116 5 1 24 Pacoima Dam San Fernando

QO |OOa p}rLD w |v=t}= |y=oW}=tR; pOt QO s�=k u=mt Q}}eD |vLvt "10 pmW
"Q[=L j}kLD

"PEF |=y|Q=PoQ=@ CLD ?=k Ctw=kt |vLvt "11 pmW

'j}kLD Q_v OQwt |=yQDt=Q=B x@ =yxR=U C}U=UL |UQQ@ R= V}B "CU= xOW s=Hv=
Ctw=kt |@=} RQ= |=Q@ "CU= xOW |UQQ@ PEF |=y|Q=PoQ=@ x@ xtQ;uD@ ?=k MU=B
|DQ=QL Q=@ ZQat QO |=yQ}D |xv=yO s�=k |}=Hx@=H PEF |=yQ=@ Q@=Q@ QO ?=k
|xv=yO QO Q}D s�=k |=y|}=Hx@=H 11 pmW QO "CU= xDiQo Q=Qk xO=iDU= OQwt

j}kLD QO |OOa pOt w |v=t}= |y=oW}=tR; pOt QO T} RQDU}y |vLvt "9 pmW
"Q[=L

|oDN}Uo |xrLQt x@ |RwUVD; QF= QO xtQ;uD@ |xR=U u; QO xm |k}kLD Rwvy =t=
u=tr= |oDN}Uo u=tR u; QO xm |y=oW}=tR; j}kLD =yvD "CU= xOWv s=Hv= 'OUQ@
R= j}kLD u}= QO [27]"CU= u=Q=mty w |v=t}= j}kLD x@ \w@ Qt 'CU= xOW ^=Lr
xOW xO=iDU= |HvUCLY s=Hv= |=Q@ �2014� u=Q=mty w |v=t}= |y=oW}=tR; pOt
xOvwWpQDvm CQwYx@ l}rm}U |=yQ=@ ZQat QO =Q ?mQt uwDU l} =yu; "CU=
"Ov=xO=O Q=Qk VD; Q=@ ZQat QO u; R= TB w �9 pmW� OvOwtR; u=mt Q}}eD \UwD
"OvOQm |UQQ@ |DQ=QL Q=@ |] QO =Q u; s=wO u=tR w s�=k |=ypmW Q}}eD TBU
QO uwDU s�=k u=mt Q}}eD OyO|t u=Wv Q[=L j}kLD QO |OOa |R=UpOt G}=Dv
pOt uwDUQU QO OwHwt hrDNt |=y|Q}oxR=Ov= QO s�=k |=ypmW Q}}eD |xOwOLt
x@ C@Uv Q[=L j}kLD |OOa pOt QO |oDN}Uo u=tR w CU= xOw@ |y=oW}=tR;
l}ORv |OOa pOt QO s�=k |}=Hx@=H "OQ=O |i=m CkO |v=t}= |y=oW}=tR; pOt
xm CU= �10 pmW� |y=oW}=tR; pOt QO 2 w 1 |=yG}o u}ov=}t Q=Okt x@

"CU= j}kLD u}= QO |OOa G}=Dv CLY |xOvyOu=Wv

G}=Dv |UQQ@ "4
PEF |=y|Q=PoQ=@ |=Q@ |DQ=QL |m}v=mt |=yp}rLD '|R=UpOt |xrLQt R= TB
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"PEF |Q=PoQ=@ CLD Q}D QO |v}}=B QwD=tQ; QO VvQm VvD |vLvt "13 pmW

|xD}U}DUq= pwOt '�Fy� QwD=tQ; s}rUD VvD |=yQDt=Q=B C}U=UL p}rLD s=Hv=
u=wvax@ uD@ VWwB w xv=yO pw] 'xOvR w xOQt Q=@ '�Fc� uD@ Ctw=kt '�E� QwD=tQ;
COV w u}ov=}t '`} RwD `@=D C=YNWt "Ov=xOW xDiQo Q_v QO |iO=YD |=yQ}eDt
R= l} Qy |=Q@ =yQDt=Q=B u}= s=tD "CU= xOW xO=O u=Wv 4 pwOH QO =yQ}eDt u}=
Sa Qy |=Q@ G}=Dv =yp}rLD s=Hv= R= TB "Ov=xOW xDiQo Q_v QO PEF |=yp}rLD
u=tR Q=}at h=QLv= Q@=Q@ wO |=yvt w xwqax@ u}ov=}t u}@ |xrY=i CQwYx@ X=N

"CU= xOW x�=Q= =yQ=Owtv QO |oDN}Uo
u=tR C}U=UL p}rLD |=Q@ CU= xOW u=}@ 2�3 VN@ QO xm Qw]u=ty
|RwU VD; ZQat QO |xtQ;uD@ ?=k QO |iO=YD |=yQ}eDt x@ C@Uv |oDN}Uo
u}= "CU= xOW xO=iDU= Imperial Valley CW=ov?=DW R= 'xrRrR R= TB
xOW T=}kt 0 1g |=ys=o =@ Sa = 0 9g =D Sa = 0 1g R= CW=ov?=DW
|DQ=QL Q=@ |}xRQr Q=@ p=ta= Q=@ Qy R= TB "CU= xOW p=ta= ?=k x@ TBU w
Sa Q}O=kt R= l} Qy |=Q@ `k=w QO "CU= xOW p=ta= ?=k x@ |r=wDt CQwYx@
xDiQo CQwY |iO=YD Q}eDt Qy |=Q@ FOSM VwQ =@ C}U=UL p}rLD l}
pmW QO Sa Qy |=Q@ PEF |Q=PoQ=@ QO FOSM p}rLD R= pY=L G}=Dv "CU=
C}U=UL u=R}t OyO|t u=Wv p}rLD R= pY=L G}=Dv "CU= xOW xO=O u=Wv 14
G}=Dv Ovv=ty ,=k}kO Sa = 0 1 � 0 2g QO xtQ;uD@ ?=k QO |oDN}Uo u=tR
xDiQo Q=Qk |DQ=QL Q=@ ZQat QO \ki xR=U xm CU= |Dr=L QO FOSM p}rLD
Q}}eD |iO=YD |=yQ}eDt x@ C}U=UL w |oDN}Uo u=tR Sa V}=Ri= =@ "CU=
Sa = 0 3g QO FOSM VwQ x@ C}U=UL p}rLD R= pY=L G}=Dv "Ovm|t
u=tR C}U=UL u=R}t u} QDW}@ Cr=L wO Qy QO OyO|t u=Wv Sa = 0 4g w
V}=Ri= =@ "CU= QwD=tQ; s}rUD VvD x@ \w@ Qt |iO=YD |=yQ}eDt x@ |oDN}Uo
wO u}= QO u}vJsy "O@=}|t Vy=m QwD=tQ; VWwB x@ C}U=UL ?=DW |xv}W}@
Oqwi |xD}U}DUq= pwOt w xv=yO pw] x@ \w@ Qt C}U=UL u=R}t u} QDtm Cr=L

"CU=
|}xRQr Q=@ COW V}=Ri= =@ |rmQw]x@ OyO|t u=Wv 14 pmW G}=Dv |UQQ@
|}xRQr Q=@ COW V}=Ri= =@ "O@=}|t Vy=m |=xRQr Q=@ Q@=Q@ QO xtQ;uD@ ?=k Ctw=kt
QO "O@=}|t Vy=m QwD=tQ; VWwB x@ xtQ;uD@ ?=k |oDN}Uo u=tR C}U=UL
=Q C}U=UL u} QDW}@ xOQt Q=@ �0 7g R= QDnQR@ Sa� |=xRQr Q=@ |q=@ |=yCOW
uD@ Ctw=kt w QwD=tQ; s}rUD VvD QDt=Q=B wO "Ovm|t O=H}= ?=k |oDN}Uo u=tR QO
|oDN}Uo u=tR Q@ =Q Q}F-=D u} QDW}@ �0 7g =D 0 4 u}@ Sa� |v=}t |=yCOW QO

"|oDN}Uo R= p@k |D=_Lr QO ?=k pmWQ}}eD "12 pmW
|v=yo =v V}=Ri= u=tR "CU= xOW xO=O u=WvPEF |=yQ=@ CLD xOW |RwUVD;
xOW xDiQo Q_v QO PEF |=yQ=@ CLD xR=U |oDN}Uo u=wva x@ Q}D s�=k |}=Hx@=H
Sa = 0 1g QO |oDN}Uo u=tR PEF p}rLD QO xm OyO|t u=Wv G}=Dv "CU=
?=DW V}=Ri= =@ "CU=yvD |DQ=QL Q=@ Q@=Q@ QO ?=k Ctw=kt =@ Q@=Q@ Sa = 0 2g w
|x}v=F QO xR=U QO |oDN}Uo Sa = 0 3g QO "O@=}|t Vy=m xR=U Ctw=kt xrRrR
QO w x}v=F 5153 x@ |oDN}Uo u=tR Sa = 0 7g QO "ODi=|t j=iD= 12576
|=ypmW Q}}eD "CU= xDi=}Vy=m x}v=F 3081 x@ |oDN}Uo u=tR Sa = 0 9g
PEF w |RwUVD; Cr=L |=Q@ 12 pmW QO |oDN}Uo R= p@k |D=_Lr QO ?=k
?=k |=ypmW Q}}eD pmW u}= T=U= Q@ "CU= xOW xO=O u=Wv Sa = 0 9g QO
\ki xm CU= |Dr=L QO ?=k R= QDW}@ Q=}U@ Sa = 0 9g QO PEF |Q=PoQ=@ QO
|oDN}Uo u=tR xm CU= |r=L QO u}= "CU= xDW=O Q=Qk |DQ=QL |Q=PoQ=@ CLD
\ki VD; |Q=PoQ=@ QO w x}v=F 3081 =@ Q@=Q@ Sa = 0 9g QO PEF |Q=PoQ=@ QO
TB |RwUVD; QO |oDN}Uo u=tR OyO|t u=Wv G}=Dv "CU= x}v=F 13816 Q@=Q@
OW=@ |Dr=L R= ��22 OwOL� QDtm Q=}U@ Ov=wD|t |=xRQr Q=@ hrDNt |=yCOW R=

"OQ=O Q=Qk |DQ=QL |Q=PoQ=@ CLD =yvD |xR=U xm
|x}L=v QO Q}D QO u}}=B OQop}t VvQm w VvD |vLvt j}kLD OvwQ |xt=O= QO
Cr=L |=Q@ =y|vLvt u}= "CU= xOW |@=} RQ= �12 pmW QO xQ=DU� uwDU x@ p=YD=
R= p@k |D=_Lr =D =y|vLvt u}= "CU= xOW xO=O u=Wv 13 pmW QO PEF |Q=PoQ=@
V}=Ri= COWx@ |oDN}Uo |x_Lr QO =yVvQm Q=Okt "Ov=xOW G=QNDU= |oDN}Uo
p@=k |DUQOx@ VvQm VvD |=y|vLvt OwW|t Ea=@ u; uO=O u=Wv xm O@=}|t
"Ov=xOW x�=Q=|oDN}Uo R= p@k|D=_Lr =D =y|vLvt u}= p}rO u}tyx@ &OvW=@v xU}=kt
|=y|vLvt xR=U Q@ OQ=w ?=DW V}=Ri= =@ OyO|t u=Wv p}rLD R= pY=L G}=Dv
p}mWD |QDW}@ CL=Ut =@ |Q=Wi w |WWm |=yCr=L QO QwD=tQ; T} RQDU}y
Qt= u}= "Ow@ Oy=wN QDO=} R QDW}@ |=y?=DW QO Ov=tUB |}=Hx@=H 'u}=Q@=v@ "OwW|t
u=tR QO =yQwD=tQ; 'OwW|t Ea=@ QwD=tQ; VWwB hPL QF= uDiQo Q_vQO Q=vm QO

"OvwW xDN}Uo |QDtm
u}rw= u=tR C}U=UL PEF |=yQ=@ CLD xtQ;uD@ ?=k MU=B |UQQ@ R= TB
|=Q@ "CU= xOW|UQQ@ xrRrR R=TB |RwUVD; |w} Q=vU QO xtQ;uD@ ?=k|oDN}Uo
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"xrRrR R= TB |RwUVD; |Q=PoQ=@ QO C}U=UL p}rLD G}=Dv "14 pmW

hOy u}= |=Q@ "CU= xOW |UQQ@ |}xRQr Q=@ hrDNt |=yCOW QO PEF |Q=PoQ=@
QO =yCW=ov?=DW u}= C=YNWt "CU= xOW xO=iDU= xrRrR CW=ov?=DW xO R=

"CU= xOW xO=O u=Wv 5 pwOH
|=ys=o =@ Sa = 1g =D Sa = 0 1g Q=Okt R= =yCW=ov?=DW R= l} Qy
|DQ=QL Q=@ '|]NQ}e |v=tR |xJN} Q=D p}rLD Q=@ Qy R= TB w xOW T=}kt 0 1g
PEF |Q=PoQ=@ Qy QO |oDN}Uo u=tR 'p}rLD R= TB "CU= xOW p=ta= ?=k x@
�Q=}at h=QLv= wO |=yvt w xwqax@ u}ov=}t� C=v=Uwv Q=Okt "CU= xOW G=QNDU=
OyO|t u=Wv G}=Dv "CU= xOW x�=Q= 16 pmW QO w x@U=Lt |oDN}Uo u=tR

QO |iO=YD |=yQ}eDt C=Q}}eD 15 pmW QO "CU= xDW=O PEF |Q=PoQ=@ QO ?=k
xOy=Wt pmW u}= T=U= Q@ "CU= xOW xO=O u=Wv PEF Q=@ hrDNt |=yCOW
|=yQ}eDt x@ |oDN}Uo u=tR C}U=UL PEF COW V}=Ri= =@ |rm Qw]x@ OwW|t

"O@=}|t Vy=m |iO=YD
SaV}=Ri= =@CU= xO=O u=WvhrDNt|}xRQr |=yCOW QO PEF p}rLD G}=Dv
?=k hqNQ@ xtQ;uD@ ?=k QO 'u}=Q@=v@ "O@=}|t Vy=m xtQ;uD@ ?=k |oDN}Uo u=tR
xtQ;uD@ ?=k |oDN}Uo u=tR Q@ R}v |DQ=QL Q=@ R= V}B |}xRQr Q=@ COW [7]|Oqwi
QO xtQ;uD@ ?=k |oDN}Uo u=tR C}U=UL 'j}kLD OvwQ |xt=O= QO "CU= Q=PoQ}F-=D
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