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[17]"CU= xOw@ Q=OQ}o |=yp=YD= |=Q@ xOW
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|O=yvW}B p=YD= |iQat "2
xDN=OQB |Q}PBZ} waD C}r@=k =@ |r=YD= OQmrta |UQQ@ x@ 'Q[=L |xar=]t QO
"CU= xOW xO=iDU= Rw}i u=tr= u=wva x@ jQw R= |O=yvW}B p=YD= QO "CU= xOW
�10 w 9� Ctw=ktQB |=yI}B |xr}Uw x@ Q}D |=yp=@ w u=H x@ =yjQw p=YD= |xwLv
'Q}N= p=YD= QO "CU= xOW xDiQo Q_v QO xO}vDV}B ẁv R= p=YD= w xDiQ}PB s=Hv=
Pwiv =@ |Q=}W VwH \UwD xm 'x=Dwm CtUk %CU= xOW s}UkD CtUk 2 x@ Q}D
|=yI}B ltm x@ w Rw}i u=tr= \UwD xm '|rY= CtUk w xDi=} p=YD= uwDU x@ pt=m
CU= xOw@ u; Q@ ZQi Q}N= p=YD= QO "CU= xOW xi=[= xawtHt x@ Ctw=ktQB
Vy=m xH}Dv QO w Q}D `=iDQ= x@ C@Uv Rw}i u=tr= `]kt `=iDQ= Vy=m p}rO x@ xm
p=YD= w OwW p}mWD Rw}i QO |Q}tN pYit '|wk QwLt pwL u; |UQv}= u=tt
|=yQ=}at R= |m} Qt= u}= xm &Ov=t@ uwYt |@=QN w CUmW xvwoQy R= uwDU x@ Q}D
R= |=yp=YD= |}xRQr |L=Q] QO [1]'|rrtr=u}@ |=yxt=vu}}; QO xOW KQ]t |rY=
xm OwW|t ?Hwt Q}D |=yp=@ x@ Rw}i p=YD= 'Qo}O hQ] R= "CU= xOW O}}-=D V}B
|}x}L=v QO Rw}i CtU x@ =Q |Q}tN pYit w OwW C} wkD QwmPt |x}L=v QO Q}D
R}v QDW}B xm Qw]u=ty "Ovm C}=Oy 'OvQ=Ov Q}D u=H w =yp=@ =@ |r=YD= xvwoI}y xm
|}xrY=i QO Q}D R= |}x}L=v h}a[D =} uwDU Q@ QO p=YD= C} wkD 'CU= xOW KQ]t
O}}-=D V}B R= |=yp=YD= QO uwvm =D xm CU= xOw@ |}=yVwQ 'uwDU Q@ R= XNWt
x@ R}v Q[=L |xar=]t QO |O=yvW}B p=YD= '=DU=Q u}= QO "CU= xOW xO=iDU= 'xOW
|Ov@xDUO QO Ov=wD|t 'uwDU Q@ R= XNWt |}xrY=i QO `]kt `=iDQ= Vy=m p}rO
u; Q@ ZQi |O=yvW}B p=YD= QO "OQ}o Q=Qk xDi=}Vy=m `]kt K]U =@ Q}D |=yp=YD=
|k=@ u=UWm Cr=L QO ,qt=m uwDU w Q}D |=yu=tr= 'xrRrR ẁkw R= TB xm CU= xOw@
C}r@=k ,=OOHt xR=U '=yv; Z} waD w Rw}i u=tr= |=yI}B uOQm R=@ |xr}Uw x@ w Ovv=t@
"OwW|t xOy=Wt 1 pmW QO |O=yvW}B p=YD= C=}�RH "OW=@ xDW=O |Q=OQ@xQy@

|O=yvW}B p=YD= |L=Q] "3
%CU= xOW x�=Q= s=o x@ s=o CQwY x@ |O=yvW}B p=YD= |L=Q] 'Q[=L VN@ QO

|Q}tN pYit p}mWD pLt QO ptDLt |WtN Qovr |xv}W}@ |x@U=Lt "1 s=o
"�1 |x]@=Q� AISC358�16 |xt=vu}}; =@ j@=]t �Mpr�

Mpr = CprRyFyZx (1)

Q=_Dv= OQwt s}rUDVvDC@UvRy '|WvQm |oOWCNU?} Q[ Cpr 'u; QO xm
T=U= Zx w Oqwi s}rUD VvD Fy 'Kr=Yt |xOW u}}aD s}rUD VvD |xv}tm x@
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"�P12� |O=yvW}B p=YD= C=}�RH "4 pmW

xOy=Wt 4 pmW QO �P12� p=YD= C=}�RH 'xOW KQ]t |L=Q] OvwQ x@ xHwD
"OwW|t

V}=tR; |Ov@ Qm}B "4
xDiQo Q_v QO |Owta CQwY x@ Q}D w |ki= Cr=L x@ uwDU '=yxvwtv V}=B Q@ QO
lH \UwD |Q=PoQ=@ pmDwQB x@ xHwD =@ Q_v OQwt u=mtQ}}eD u=R}t "CU= xOW
|WtN C}iQ_ x@ xHwD =@ "CU= xOW OQ=w Q}D |=yDv= x@ uD 100 |m}rwQO}y
xOW x�=Q= 3 pwOH QO xm �Mpe� Q=_Dv= OQwt s}rUD VvD T=U=Q@ Q}D |D=@U=Lt
uD 17 OwOL QO xv}W}@ |}=Hx@=H p=ta= |=Q@ R=}v OQwt |wQ}v |xv}W}@ 'CU=
xOW ZQi Q[=L |xar=]t QO "Ovm|t O}}-=D =Q lH C}iQ_ C}=im xm 'CU= xOw@
R= w xOw@ |@v=H |Q=PoQ=@ CLD \ki xm |WtN ?=k l} QO uwDU w Q}D xm CU=
O=H}= |=yQovr Cr=L u}= QO xm &Ov=xDiQo Q=Qk 'CU= xOW Q_vhQY |rkF |=yQ=@
xDiQo Q_v QO QiY =@ Q@=Q@ Q}D pw] |v=}t CtUk QO w C=k@] `=iDQ= \Uw QO xOW
xm |Oqwi |xLiY wO R= uwDU |=yDv= wO QO x=oW}=tR; QO '=DU=Q u}= QO "Ov=xOW
QwLt pwL xv=O=R; u; |v=kwi |xLiY w OvOw@ xOW pYDt Qo}Om} x@ CiW \UwD
u}= QO "CU= xOW xO=iDU= |rYit x=ox}mD u=wva x@ 'OQm|t u=QwO OwN |[Qa
|=yI}B \UwD R}v =yx=ox}mD w =yx=ox}mD x@ Ctw=ktQB |=yI}B \UwD uwDU 'Cr=L
Q}D x@ u=mtQ}}eD CN=wvm} p=ta= Qw_vt x@ "Ov=xOW pYDt ?rY hm x@ Ctw=ktQB
xOW xwRQ |=yQ=yt p}t \UwD xm ?rY |xLiY wO R= '|m}rwQO}y lH \UwD
|}=Hx@=H sOa Qw_vt x@ u}vJty "CU= xOW xO=iDU= 'OvOw@ xOW pYDt Qo}Om} x@
R}v w =yv; Q} R QO Q}D x@ pYDt |W@v OOa 2 R= s�=k |=DU=Q QO ?rY |=yxLiY
|rY= Q}D hQ] wO QO |Oqwi Q}D wO R= 'xLiY GQ=N |=DU=Q QO Q}D |}=Hx@=H sOa
ptDLt |=y=]N R= |Q}owrH Qw_vt x@ "CU= xOW xO=iDU= |@v=H Q=yt u=wva x@
p=ta= Q}D QU x@ XNWt |}=Hx@=H '|m}rwQO}y lH \UwD =OD@= '|Q}oxR=Ov= QO

"|Q}tN pYit p}mWD pLt QO =ywQ}v O=R; s=Qo =}O "3 pmW
"uwDU w Q}D `]=kt O=a@= "2 pwOH

�mm� u=H �mm� p=@
190� 8 200� 15 Q}D
200� 10 240� 20 uwDU

RmQt R= Q}D pw] w QDt|r}t 2000 =@ Q@=Q@ uwDU pw] '=yxvwtv |t=tD QO
R= "CU= xOW xDiQo Q_v QO QDt|r}t 1445 =@ Q@=Q@ Q=@ p=ta= pLt =D uwDU
QO 'CU= xOw@ Q}D QO CUmW |UQQ@ 'Q[=L |xar=]t QO hOy xm |}=Hu;
xOW ?=NDv= |wLv x@ p=YD= |xtWJ C=YNWt w uwDU `]kt O=a@= =DU=Q u}=
|xtWJ QO Qw_vt u}O@ [30]"OW=@ xDW=Ov |Q}F-=D 'p=YD= |rm Q=DiQ QO xm CU=
pwOt xm |Qw] x@ 'CU= xOW xO=iDU= ha=[t w |oDUw}B |=yjQw R= p=YD=
xm OwW pY=L u=v}t]= =D &CU= xOw@ Q}D `]kt Q@=Q@ 2 R= QDW}@ uwDU `]kt
uwDU w Q}D `]=kt ?=NDv= R= TB [15]"OW Oy=wN p}mWD Q}D QO |Q}tN pYit
T=U=Q@ |O=yvW}B p=YD= |L=Q] 'h}a[ Q}D � |wk uwDU |x]@=[ T=U=Q@
|xDmv "CU= xOW s=Hv= xS} w |WtN ?=k |=Q@ [1]'AISC358�16 |xt=vu}};
p=YD= |=yjQw |}=mD= Ctw=kt pQDvm '|O=yvW}B p=YD= |L=Q] QO C}ty= R�=L
w Q}D w Rw}i |=yjQw u}@ |oOQwNQ )U O=H}= CQwY QO xmv; p}rO x@ &CU= xOw@
|x}L=v QO jQw |oO}yr ?Hwt Qt= u}= 'M=QwU |xQ=OH w I}B u}@ VvD O=H}=
Oy=wN wQx@ wQ Q]N =@ p=YD= |Q}PBZ} waD C}r@=k 'CQwY u}= Q}e QO "OwWv QwmPt
xOW x�=Q= 2 pwOH QO 'OvDUy |}xRQr |xOQWi ẁv R= xm uwDU w Q}D O=a@= "OW

"CU=
pY=wi |xv}tm |=yC}OwOLt T=U=Q@ Rw}i jQw O=a@= '|O=yvW}B p=YD= QO
?=NDv= Q}D =} Rw}i jQw |x@r w I}B M=QwU u}@ xrY=i |xv}tm w =yI}B M=QwU u}@
w Q}D |x@r wO u}@ xrY=i OL QO Q}D `]kt `=iDQ= Vy=m x@ xHwD =@ "CU= xOW
|O=yvW}B p=YD= u=wD|t QwmPt |xrY=i QO `]kt |UQv}= u=tt Vy=m xH}Dv QO
pw] '=DU=Q u}= QO "OQm ZQi xDi=}Vy=m `]kt K]U =@ Q}D |=yp=YD= <RH =Q
Q_v QO Q}D |x@r x@ l}ORv |=yI}B RmQt u}@ |xrY=i =@ Q@=Q@ xDi=}Vy=m CtUk
Vv=tm O=R; pw] Q=Okt Qy xmv}= x@ xHwD =@ 'Qo}O |iQ] R= [13]"CU= xOW xDiQo
|WtN C}iQ_ 'O@=} V}=Ri= �Q}D |x@r wO u}@ |xrY=i� Q}D p=@ Rw}i |=yjQw
|xv}tm =@ Q@=Q@ Q}N= |xrY=i =Pr &O@=}|t Vy=m s=ovyOwR Vv=tm p}rO x@ =yv;
xOW xDiQo Q_v QO xDi=}Vy=m `]kt K]U =@ Q}D |=yp=YD= QO xOW u}}aD u=R}t
xm 'CU= xOW xDiQo Q_v QO QDt|r}t 140 =@ Q@=Q@ xrY=i u}= 'xH}Dv QO "CU=
=@ "CU= xOt; CUO x@ QDt|r}t 50 =@ Q@=Q@ Q}D wO u=}t |xrY=i Cr=L u}= QO
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QW
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jQw Ct=N[ |v=UWm pwOt s}rUD VvD |}=yv VvD CUmW VvQm
mm (GPa) (MPa) (MPa) ���
20 198/12 354/32 412/82 25/69
15 193/36 288/70 393/72 23/96
12 203/71 334/64 400/73 16/85
10 190/01 299/50 373/12 22/77
8 192/11 241/01 372/10 29/63

=yxOvyOp=YD= 210/92 1017/70 1173/98 11/63

"|Oqwi |=yxvwtv VvQm � VvD Q=Owtv "6 pmW

|Q=PoQ=@ pmDwQB "6
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R= "CU= xOW xO=iDU= [32]'FEMA�350 |xt=vu}}; QO xOW x�=Q= |Q=PoQ=@
Q}D p=YD= Q=DiQ |UQQ@ Qw_vt x@ |Q=}U@ C=ar=]t QO xOW QmP |Q=PoQ=@ pmDwQB
C@Uv |=Q@ 'xOW QmP |Q=PoQ=@ QO [38�33]"CU= xOW xO=iDU= |Oqwi uwDU x@
C@Uv |=Q@ 'xNQJ 6 %u=}O=Q 0/0075 w 0/005 '0/00375 |@Uv u=mtQ}}eD
xNQJ 2 w 2 '4 %?}DQD x@ u=}O=Q 0/02 w 0/015 '0/01 |@Uv u=mtQ}}eD
w xrLQt Qy QO u=}O=Q 0/01 uOW xi=[= =@ Oa@ pL=Qt QO w xOW xDiQo Q_v QO
|xar=]t QO "CU= xDi=} xt=O= p=YD= pt=m CUmW =D |Q=PoQ=@ 'xNQJ 2 p=ta=
12�01 |=yxvwtv |=Q@ w xDiQ}PB CQwY Q}D |=yDv= x@ |Q=PoQ=@ p=ta= 'Q[=L
Z} waD R= TB w u=}O=Q �7 |@Uv u=mtQ}}eD C@Uv =D |Q=PoQ=@ P15�01 wP
�9 =D w xOW p=ta= ,=OOHt |Q=PoQ=@ �P15�02 w P12�02 |=yxvwtv� Rw}i
xOy=Wt u; p=ta= |xwLv w |Q=PoQ=@ pmDwQB '7 pmW QO "CU= xDi=} xt=O= u=}O=Q

"OwW|t

V}=tR; G}=Dv "7
'XNWt u=mtQ}}eD =D Q_v OQwt |xvwtv |Q=PoQ=@ R= TB |y=oW}=tR; C=ar=]t QO
=@ "CU= xDiQo Q=Qk |Q=PoQ=@ CLD ,=OOHt xvwtv w xOW Z} waD Rw}i |=yjQw
12 =@ Q@=Q@ Q}D p=@ Rw}i |=yjQw Ct=N[ '|O=yvW}B p=YD= |L=Q] OvwQ x@ xHwD
OQwt |WtN Ctw=kt C@Uv Q}N= |xvwtv QO xm 'CU= xOt; CUO x@ QDt|r}t

"V}=tR; |Ov@ Qm}B "5 pmW
QO xOW ?Yv GvU|}=Hx@=H R= xm '|}xv=}=Q sDU}U QO xOW C@F Q=Okt =@ TBU w
V}=tR; G}=Dv x@ xHwD =@ u}vJty "CU= xOW xU}=kt 'Ow@ xOt; CUO x@ CtUk u;
=@ hrDNt |=yCt=N[ =@ |=yjQw QO xOt; CUO x@ s}rUD |=yVvQm 'VWm
|UQQ@ |Oqwi |=yjQw |wQ Q@ xOW ?Yv |=yGvUVvQm R= xOt; CUO x@ G}=Dv

"OwW|t xOy=Wt V}=tR; |Ov@ Qm}B '5 pmW QO "CU= xOW |@=} RQ= w

Kr=Yt C=YNWt "5
u=H w p=@ Rw}i |=yjQw 'uwDU 'Q}D QO xOW xO=iDU= |=yjQw |t=tD |=Q@
OQ=Ov=DU= =@ j@=]t VWm uwtR; '=yxOvyOp=YD= u}vJty w =yxOvvmCNU 'Q}D
w |}=yv VvD 's}rUD VvD '|v=UWm pwOt "CU= xOW s=Hv= [31]'ASTM A370
VvQm � VvD Q=Owtv u}vJty "CU= xOW xOQw; 3 pwOH QO Kr=Yt CUmW VvQm

"OwW|t xOy=Wt 6 pmW QO R}v |Oqwi |=yjQw
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Mf=Mpe
Mpe Mf Zx;fuze t pOt

(kN:m) (kN:m) (kN:m) (cm3) (mm)

144/20 0/99 189/68 188/38 435/40 12 P12
173/76 1/19 189/68 227/00 524/65 15 P15

Q}D p=@ Rw}i jQw Ct=N[ %t
Rw}i |Q}tN `]kt T=U= %Zx;fuze

uwDU Q@ QO ptDLt |WtN Qovr |xv}W}@ %Mf

Q=_Dv= OQwt s}rUD VvD ?UL Q@ Q}D |Q}tN Qovr %Mpe

Rw}i p}mWD pLt QO |Q}tN |WtN Qovr |xv}W}@ %Mpr

|x}L=v OQ=w Q}D p=@ Rw}i |=yjQw '�1 |@Uv u=mtQ}}eD C@Uv pw= |xNQJ QO
xOy=Wt QwmPt |=yjQw QO |oOW=OH w |oOQwNQ )U 'Cr=L u}= QO "OvOW |]NQ}e
Vv=tm xvwoI}y w xOw@ u=UWm Cr=L QO Q}D u=H Rw}i |=yjQw u}vJty "OWv
C@Uv sQ=yJ |xNQJ |=yDv= =D Cr=L u}= "CU= xOWv xOy=Wt =yv; QO |a[wt

"CU= xDi=} xt=O= �1 |@Uv u=mtQ}}eD
QDt|r}t 0/5 u=R}t x@ '�1/5 |@Uv u=mtQ}}eD C@Uv pw= |xNQJ QO
|Q}tN |=yVvQm u=R}t u}vJty "OW xOy=Wt Q}D p=@ Rw}i |=yjQw QO |oOQwNQ )U

"CU= xOw@ |W}=Ri= CQwY x@ Q}N= |=yjQw QO R}v
O=H}= |Q}tN |=yVvQm u=R}t 'OYQO 7 |r= 2 |@Uv u=mtQ}}eD C@Uv R=
pmWQ}}eD QO ẁ[wt u}= xm 'CU= xOw@ |W}=Ri= Q}D p=@ Rw}i |=yjQw QO xOW
p=@ Rw}i |=yjQw u=}t |oOQwNQ )U u=R}t u}vJty "OwW|t xOy=Wt ,qt=m R}v =yv;
|=yDv= QO xm |wLv x@ &CU= xDW=O V}=Ri= 'u=mtQ}}eD V}=Ri= =@ Q}D p=@ K]U w
xDi=} V}=Ri= QDt|r}t 5 x@ QwmPt |oOQwNQ )U u=R}t '�7 |@Uv u=mtQ}}eD C@Uv
|wQ Q@ xOW ?Yv |=yGvUVvQm R= xOt; CUO x@ C=aq]= x@ xHwD =@ "CU=
Cr=L QO �7 |@Uv u=mtQ}}eD C@Uv |=yDv= QO =yjQw u}= 'Q}D u=H Rw}i |=yjQw
|=yVwH QOCUmW xvwoI}y '|Q=PoQ=@ |=yDv= QO u}vJty "Ov=xOv=t |k=@ u=UWm
|=ypmWQ}}eD R}v w uwDU w Q}D u=H x@ p=@ p=YD= |=yVwH w uwDU x@ Q}D p=YD=
|=yjQw uOQm R=@ R= TB "CU= xOWv xOy=Wt p=YD= |xtWJ QO u=UWm =Qi
Q=F; w xOW pmWQ}}eD Q=JO |tm '=yv; |wQ Q@ xOW x}@aD |=yM=QwU 'Q}D p=@ Rw}i
xm CU= |r=L QO u}= "CU= xOw@ OwyWt ,qt=m Qo}Om} |wQ Q@ =yjQw |oOQwNQ )U
xOy=Wt |Q=PoQ=@ Ov}=Qi |] QO Q}D |=yp=@ |wQ Q@ OwHwt |=yM=QwU QO |Q}}eD
u}ty x@ w xOw@ QwOkt p=YD= |Q}PBZ} waD xm OyO|t u=Wv Qt= u}= "CU= xOWv
OQmrta "CU= xOW Q=QmDV}=tR; ,=OOHt 'Q}D p=@ Rw}i |=yjQw\kiZ} waD =@?@U
|=yjQw Z} waD =@ w xOw@ P12�01 |xvwtv =@ x@=Wt Q=}U@ R}v P12�02 |xvwtv
V}=Ri= =@ w p}mWD Q}D p=@ Rw}i |=yjQw QO |Q}tN |=ypmWQ}}eD ,=OOHt 'Rw}i
|=yjQw QO xOW O=H}= pmWQ}}eD w Vv=tm u=R}t '|@Uv u=mtQ}}eD C@Uv u=R}t
QO uwDU w Q}D '�9 |@Uv u=mtQ}}eD C@Uv u=}=B QO "CU= xOW O}OWD Q}D p=@ Rw}i
pmWQ}}eD w p=YD= |=yVwH QO CUmW xvwoI}y w OvOv=t |k=@ u=UWm Cr=L
w p=@ Rw}i |=yjQw u}@ |oOQwNQ )U u=R}t "CU= xOWv xOy=Wt p=YD= |xtWJ QO
�1/5 |@Uv u=mtQ}}eD C@Uv QO QDt|r}t 0/5 R= Q}N= |xvwtv QO R}v Q}D p=@ K]U
u=R}t "CU= xO}UQ QDt|r}t 8 u=R}t x@ �9 |@Uv u=mtQ}}eD C@Uv QO w xOW R=e;
QO 'xOw@ u=Um} ,=@} QkD xvwtv wO QO xm '|Q=PoQ=@ |=yxNQJ |t=tD QO |oOQwNQ )U

"CU= xOW x�=Q= 5 pwOH
Q@ xOW x}@aD |=yM=QwU 'Q}D p=@ Rw}i |=yjQw uOQm R=@ =@ w |Q=PoQ=@ |=yDv= QO

[32]"FEMA�350 |Q=PoQ=@ |xJN} Q=D "7 pmW
'Q=_Dv= OQwt s}rUD VvD T=U=Q@ Q}D \UwD ptLD p@=k Qovr x@ uwDU Q@ QO R=}v
TB pw= |xvwtv� swO w pw= |=yxvwtv QO 'xH}Dv QO "CU= xOw@ 1 R= QDlJwm
=@ x=Qty |O=yvW}B p=YD= |}xNQJ Q=DiQ |UQQ@ x@ '�Rw}i |=yjQw Z} waD R=
|}=Hu; R= "CU= xOW xDN=OQB QDt|r}t 12 =@ Q@=Q@ Q}D p=@ Rw}i |=yjQw Ct=N[
|O=yvW}B p=YD= 'Q}D p=@ Rw}i |=yjQw s=ovyOwR Vv=tm p}rO x@ OwQ|t Q=_Dv= xm
w swU |=yxvwtv QO =DU=Q u}= QO &OUQv |L=Q] QO xOW xDiQo Q_v QO C}iQ_ x@
p=YD= |y=oW}=tR; |UQQ@ x@ �Rw}i |=yjQw Z} waD R= TB swU |xvwtv� sQ=yJ
QO "CU= xOW xDN=OQB QDt|r}t 15 =@ Q@=Q@ Q}D p=@ Rw}i jQw Ct=N[ =@ QwmPt
p@=k |Q}tN Qovr x@ uwDU Q@ QO R=}v OQwt |WtN Ctw=kt C@Uv 'Q}N= pOt
=@ =t= "CU= xOw@ 1 R= QD=Qi Q=_Dv= OQwt s}rUD VvD T=U=Q@ Q}D \UwD ptLD
Rw}i |=yjQw Vv=tm p}rO x@ 'uwDU x@ Q}D R= Qovr pt=m p=kDv= sOa x@ xHwD
QO |Q}PBZ} waD C}r@=k xm OwQ|t Q=_Dv= 'OwN C}iQ_ x@ uO}UQ R= p@k Q}D p=@
xOW x�=Q= |L=Q] G}=Dv R= |}xYqN '4 pwOH QO "OW=@ Q=QkQ@ R}v QwmPt pOt

"CU=

P12�02 w P12�01 |xvwtv "1"7
0/75 w 0/50 '0/375 |@Uv |=yu=mtQ}}eD u=}=B QO 'P12�01 |xvwtv QO
xOy=Wt Rw}i |=yjQw QO|oOW =OH w|oOQwNQ )U '|a[wtVv=tm xvwoI}y 'OYQO
Q}D QO VJ}B 'p=YD= |=yVwH QO CUmW 'Q}N= pL=Qt QO u}vJty "CU= xOWv
xOWv xOy=Wt p=YD= |xtWJ w Q}D |=yCtUk R= l}I}y QO |a[wt Vv=tm w

"CU=

8



4|
xQ=t

W'
39

|xQ
wO'

�14
02

u=DU
tR�

h}
QW

u=Qt
a|

UOv
yt

"P12�02 |xvwtv V}=tR; G}=Dv "9 pmW

P15�02 w P15�01 |xvwtv "2"7
CUO x@ G}=Dv u}vJty w Q[=L |xar=]t |=OD@= QO xOW KQ]t C=L}[wD x@ xHwD =@
Rw}i |=yjQw Vv=tm CyH x@ 'CiQ|t Q=_Dv= xm Qw]u=ty 'p@k V}=tR; 2 R= xOt;
p=kDv= sOa u}vJty w |L=Q] QO xOW xDiQo Q_v QO C}iQ_ x@ uO}UQ R= p@k Q}D p=@
|L=Q] \@=w[ QO xOW u}}aD OL R= uDiQ QD=Qi 'uwDU Q@ x@ xOW |v}@V}B Qovr
x@ "OQw; OwHw x@ p=YD= |=Q@ =Q |rmWt O}=@v ,=DOa=k '|O=yvW}B p=YD= QO |}xRQr
Rw}i |=yjQw |O=yvW}B p=YD= V}=tR; x@ Q[=L VN@ QO Qt= u}= |UQQ@ Qw_vt
OQwt Qovr 'Q}N= |xvwtv QO xm &CU= xOW xDN=OQB QDt|r}t 15 Ct=N[ =@ Q}D p=@
QDW}@ 'Q=_Dv= OQwt s}rUD VvD T=U=Q@ Q}D |WtN C}iQ_ R= �8 'uwDU Q@ QO R=}v

"CU= xOW xDiQo Q_v QO
'0/50 '0/375 |@Uv |=yu=mtQ}}eD p=ta= R= TB 'xOW QmP |xvwtv QO
w pmWQ}}eD 'Q}D QO VJ}B 'p=YD= =yVwH QO CUmW 'u=}O=Q OYQO 1 w 0/75
|=yu=tr= s=tD w xOWv xOy=Wt Q}D p=@ Rw}i |=yjQw QO |oOW=OH w |oOQwNQ )U =}

"Ov=xOv=t |k=@ u=UWm Cr=L QO p=YD=
|tm Q}D p=@ Rw}i |=yjQw '�1/5 |@Uv u=mtQ}}eD C@Uv |xNQJ |=yDv= QO
|]NQ}e |x}L=v x@ QwmPt |=yjQw OwQw |xOvyOu=Wv xm &Ov=xOW pmWQ}}eD Q=JO
p=@ Rw}i |=yjQw QO |oOQwNQ )U 'xDiQo CQwY |}=Hx@=H QO u}vJty "CU= xOw@
QO |Q=PoQ=@ R= xrLQt u}= |=yDv= QO R}v p=YD= |xtWJ "CU= xOWv xOy=Wt Q}D

"CU= xOWv xOy=Wt u; QO |rmWQ}}eD w xOw@ u=UWm Cr=L
0/50 OwOL QO |oOQwNQ )U '�2 |@Uv u=mtQ}}eD C@Uv pw= |xNQJ QO
u=mtQ}}eDC@UvV}=Ri= =@ u=R}t u}= w xOW xOy=Wt Q}D p=@ Rw}i |=yjQw QO QDt|r}t

P12�02 w P12�01|=yxvwtv QO Q}D p=@ Rw}i|=yjQw|oOQwNQ )Uu=R}t "5pwOH
"

��� |@Uv u=mtQ}}eD C@Uv �mm� |oOQwN QU u=R}t
1/5 0/50
2 1/00
3 1/50
4 2/00
5 2/50
6 3/50
7 5/00
8 5/50
9 8/00

"P12�01 |xvwtv V}=tR; G}=Dv "8 pmW
xOw@ OwyWt,qt=m Qo}Om} QO =yjQw |oOQwN Q )U Q=F; w xOW pmWQ}}eD Q=JO =yv; |wQ
|k=@ Q}}eD uwO@ ,=@} QkD Q}D u=H w p=@ |wQ Q@ OwHwt |=yM=QwU 'u}= OwHw =@ "CU=
QO p=YD= |=yjQw |}=mD= Ctw=kt K}LY pQDvm Q@ |O}}-=D ẁ[wt u}= xm &Ov=xOv=t
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