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�Q=}Wv=O� �|Q=HCqm =[QO}Lw

OwQy=W |DavY x=oWv=O 'u=Qta |UOvyt |xOmWv=O

uwO@ w =@ h=Y jQw Cr=L wO '|Oqwi |WQ@ Q=w}O |wQ Q@ xDiQ}PB CQwY |=yVywSB QO
|WQ@ |=yQ=w}O xmv}= OwHw =@ "CU= xOW xar=]t Q=OGwt |Oqwi jQw w xOvvmCNU
Q_v R= =t= 'OvyO V}=Ri= |Q}osWJ Qw]x@ =Q |}xR=U |DNU u=R}t Ov=xDUv=wD Q=OGwt
x@ C@Uv |QDh}a[ OQmrta |SQv= ?PH w |}=yv Ctw=kt '|}xRQr Q=DiQ QO |Q=O}=B

Ow@y@ |=DU=Q QO w Q[=L VywSB QO "Ov=xO=O u=Wv OwN R= xOWv CNU h=Y |=yQ=w}O
Q=OGwt w h=Y |=yjQw R= ?mQt |Oqwi |WQ@ Q=w}O 'xOW QmP |}xRQr sDU}U OQmrta

|}xRQr OQmrta Qw_vt u}O@ "CU= xOW O=yvW}B u=ir-wt \UwD �SSW-C-FCS�
u} wv sDU}U w Q=OGwt 'xOWv CNU h=Y |=yCr=L QO |Oqwi |WQ@ |=yQ=w}O

Ct=N[ w ?=k O=a@= Q_v R= Cw=iDt \}=QW QO s�=k w |ki= Gwt CyH =@ ?mQt |O=yvW}B
|O=yvW}B ?mQt |WQ@ Q=w}O xm OvyO|t u=Wv |OOa |=ypOt "Ov=xOW xU}=kt u=H jQw
Q=OGwt w xOWv CNU h=Y |=yQ=w}O |}xRQr OQmrta x@ \w@ Qt |=yha[ CU= xDUv=wD
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|Oqwi |WQ@ Q=w}O '�SSW-C-FCS� ?mQt |Oqwi |WQ@ Q=w}O %|O}rm u=oS=w
"OwOLt <=RH= p}rLD '|}xRQr |@=} RQ= 'Q=OGwt |Oqwi |WQ@ Q=w}O 'xOWv CNU

xtOkt "1
p}rO x@ |Oqwi |WQ@ Q=w}O sDU}U QO "OQ=Ov OwHw xR=U <=RH= w Q=w}O VvmQOv=
|@v=H sw=kt |=ysDU}U R= QDy@?D=Qt x@ =yVvD p}OaD '=yp=YD= w Kr=Yt|oOQDUo
=yu; QO =Q} R &OQ}PB|t CQwY =yOv@ Q=yt `=wv= w |WtN |=y?=k p}@k R= Qo}O
sDU}U xwqa x@ 'OvDUy RmQtDt CQwYx@ =yp=YD= w xDUO CQwYx@ Kr=Yt ,qwtat

[3]"OQ=O |QD?U=vt Q=DiQ |Q}tN |xOwOLt QO XwYNx@ |Oqwi |WQ@ Q=w}O
xO=iDU= xOWv CNU w xOW CNU CQwY wO x@ |Oqwi |WQ@ Q=w}O sDU}U
Vv=tm x@ |Oqwi |WQ@ Q=w}O sDU}U QO u=H jQw |L=Q] 'xDWPo QO "OwW|t
xDiQo Q_v QO sDU}U CUmW u=wvax@ u=UWm Vv=tm w xOw@ OwOLt u; |WQ@
QO xOvvmCNU |O=} R O=OaD 'Q}N= CUmW Owt R= |Q}owrH |=Q@ "CU= xOW|t
s}rUD VvD x@ C@Uv u=H jQw |v=QL@ VvD xm |Qw] x@ 'OW|t xO=iDU= u=H jQw
V}=Ri= |Wv=tm Ctw=kt w OW|t pQDvm jQw Vv=tm ?}DQD u}= x@ "O@=} V}=Ri= u;
|WQ@ Vv=tm ẁkw xm O=O u=Wv Oa@ |=yp=U QO xOW s=Hv= |=yVywSB "Ci=}|t
w CU}v |Oqwi |WQ@ |=yQ=w}O sDU}U |Q@ Q=@ C}iQ_ u=}=B |=vat x@ u=H jQw QO
Vv=tm R= TB |DL Ov=wD|t QwmPt sDU}U 'jQw QO |Q]k VWm u=O}t |xaUwD =@

[4]"OyO xt=O= OwN |Q@ Q=@ x@ u=vJty R}v
R= w QDq=@ |x}rw= |DNU 'xOWvCNU |=yQ=w}O x@C@Uv xOWCNU |=yQ=w}O

sDU}U l} u=wva x@ |Oqwi |WQ@ |=yQ=w}O R= xO=iDU= 'Q}N= |xyO OvJ QO
Q=Qk u=yH hrDNt \=kv QO u=QoWywSB xHwD OQwt |@v=H |=yQ=@ Q@=Q@ QO sw=kt
VQDUo x@ wQ CaQU x@ u=yH QO xm '|Oqwi |WQ@ |=yQ=w}O sDU}U "CU= xDiQo
OwHwt |=yu=tDN=U |R=Usw=kt u}vJty w CN=U xR=D |=yu=tDN=U |=Q@ 'CU=
OQmrta w Q=DiQ |@=} RQ= [1]"CU= xOW xO=iDU= R}NxRQr |=yQwWm QO XwYN x@
Q=DiQ Qou=}@ |@v=H � Q@ Q=@ |=ysDU}U Q}=U =@ xU}=kt QO |Oqwi |WQ@ |=yQ=w}O
Ctw=kt %xrtH R= '|yHwD p@=k |=}=Rt |Oqwi |WQ@ |=yQ=w}O "CU=yu; ?U=vt
?PH w |Q}PBpmW u}vJty w Q=O}=B T} RQDU}y Q=DiQ '?U=vt |DNU 'q=@ Q=}U@
Q@ Q=@ sDU}U uOW |O=YDk= '|Oqwi |WQ@ Q=w}O QDtm uRw "OvQ=O |QDW}@ |SQv=

[2]"CW=O Oy=wN p=@vO x@ =Q uw}U=Ovwi w |@v=H
QD?U=vt|v} Ro}=H '|vD@ |WQ@ |=yQ=w}O =@ xU}=kt QO |Oqwi|WQ@ |=yQ=w}O
x@ '|iQ] R= "OvDUy Ctw=kt ^=Lr x@ xJ w |}=QH= p�=Ut ^=Lr x@ xJ QDu�t]t w
OQwt QO |v=Qov xvwoI}y 'u; |vwt=Q}B <=[a= w Q=w}O Kr=Yt u}@ |DN=wvm} ?@U

pw�Ut xOvU} wv �
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SSW-C-� |O=yvW}B ?mQt |Oqwi |WQ@ Q=w}O QO u=H jQw C=}�RH "1 pmW
"�FCS

|WQ@ Q=w}O QO u=H jQw xmv}= x@ xHwD =@ "Ovm lryDUt OwN QO nQR@ u=UWmQ}e
Q}PBpmW |w[a u=wva x@ u; ?=NDv= 'OQ=Ov CmQ=Wt |rkF |Q@ Q=@ QO |Oqwi

"CU= QF-wt w ?wr]t
Q=@ p=ta= R= TB w CU= R}J=v Q=}U@ xOWv CNU w lR=v |=yjQw Vv=tm Q=@
'u=H jQw QO |Q]k Vv=tm ẁkw R= Oa@ "OvwW|t Vv=tm Q=JO CaQU x@ |@v=H
xaUwD u=H jQw QO Vv=tm CyH Q@ Owta |=DU=Q QO |}x_Lqt p@=k |=ywQ}v
|wQ}v =@ Ow@ Oy=wN QO=k w OwW|t |WWm |Q]k |=yVvD O=H}= Ea=@ xm O@=}|t
pYit p}mWD w u=H jQw |WWm s}rUD u}=Q@=v@ "Ovm xr@=kt |@ wN x@ xrRrR R= |W=v
|=yVvD O=H}= "Ow@ Oy=wN sDU}U Q}PBpmW Q=DiQ |xOvvmu}t-=D 'Q}D QO |Q}tN
�=yuwDU w =yQ}D� |RQt |=yu=tr= x@ =Q |}x_Lqt p@=k |=ywQ}v 'u=H jQw QO |Q]k
u}t-=D w u=H jQw QO |a=HDQ=Q}e |=ypmWQ}}eD |xaUwD |=Q@ w Ovm|t p=ta=
's�=k w |ki= |RQt <=[a= CU= sRq |Oqwi |WQ@ Q=w}O sDU}U |Q}PBpmW \}=QW
x@ Q}N= |=yOv}=Qi QO xOW O=H}= |=yVvD ?}DQD u}= x@ "OvW=@ xDW=O |i=m |DNU
|xOvyOp}mWD <=[a= Q}=U x@ |r=ta= |=ywQ}v |xOvvmpQDvm '|rkF |=yQ=@ x=Qty

"OvDUy Q=w}O
R= |a@=D =Q (�) |Q]k VWm u=O}t ?}W |x} w=R '�1983� lqwm w Qrt}D
CQwYx@ w xDiQo Q_v QO =yuwDU |WtN |DNU w |RQt <=[a= |QwLt |DNU

[6]%Ov=xO=O x�=Q= 1 |x]@=Q
tan4 � =

1 + twL2Ac
1 + twh( 1

Ab
+ h3

360IcL )
(1)

Ovv=t 'OvDUy pYDt u=H jQw x@ hQ] l} R= \ki xm |ki= |RQt <=[a=
jQw x@ hQ] wO R= xm |v=}t |RQt <=[a= x@ C@Uv 's=@ R=QD QO `k=w |RQt w[a
"OvQ=O Q=w}O Q@ Owta QwLt pwL VtN QO |QDW}@ pta |O=R; 'OvDUy pYDt u=H

[6]%OvO=O x�=Q= =Q 2 |x]@=Q lqwm w Qrt}D 'QwmPt QF= uOQm Qw_vt |=Q@

tan4� =
1 + twL( 1

2Ac + L3
120Ibh )

1 + twh( 1
2Ab + h3

320IcL )
(2)

Q}D w uwDU |UQv}= u=tt ?}DQD x@ Ib w Ic 'u=H jQw Ct=N[ tw '=yu; QO xm
Q}D w uwDU `]kt K]U ?}DQD x@ R}v Ab w Ac "CU= u=H jQw Q@ Owta QwLt pwL
"CU= Q_vOQwt R=QD QO |WQ@ Q=w}O `=iDQ= w pw] ?}DQD x@ h w L u}vJty "OvDUy
"O=O s=Hv= =Q |RQt |=yu=tr= |}=yv |L=Q] u=wD|t � |x} w=R j}kO Q=Okt u}}aD =@
AISC341�05 |=yxt=vu}}; |=v@t Q@ |Oqwi |WQ@ Q=w}O |L=Q] |}xRQr \@=w[

[8w7]%CU= KQW u}= x@ AISC Design Guide20 w

Ea=@ xOvvmCNU O=} R O=OaD R= xO=iDU= =t= 'OvQ=O |QDy@ ,=D@Uv OQmrta |}xRQr Q_v
x@ w xDW=O |QDW}@ xv} Ry w u=tR x@ R=}v xOW CNU |=yQ=w}O CN=U xm OwW|t
=@ "OW=@ xDW=Ov |O=YDk= x}HwD x@DQtOvr@ w x@DQtu=}t |=yu=tDN=U |=Q@ XwYN
w |Oqwi |=yjQwQ}D |L=Q] QO Q=OGwt |=yjQw R= R}t;C}kiwt |xO=iDU= x@ xHwD
Q=OGwt |=yjQw '|WQ@ |=yQ=w}O w |Oqwi |=yjQwQ}D u=}t O=} R |=yCy=@W R}v
Q=OGwt |Oqwi |WQ@ Q=w}O u=wva x@ '|}xR=U |=y?=k QO uO=O Q=Qk =@ u=wD|t R}v =Q
uwQ@ |UOvy |DNU 'OwN |UOvy pmW Cra x@ Q=OGwt |=yjQw "OQm xO=iDU=
OwHw Cra x@ u}vJty "OvQ=O h=Y |=yjQw x@ C@Uv |yHwD p@=k |}xLiY
w |}xLiYuwQ@ |=ywQ}v x@ |}xLiY uwQO |wQ}v p}O@D w jQw QO OOaDt |=ysN
`k=wQO w O}kt =Q Qo}Om} 'Q=OGwt jQw |xOvyO p}mWD h=Y |=yjQw 'TmaQ@
=Q Q=OGwt |Oqwi |WQ@ Q=w}O u}=Q@=v@ "Ovvm|t =i}= =Q xOvvmCNU Vkv '|awv x@
R= "OQm ?wULt xOW CNU |WQ@ |=yQ=w}O <RH u=wD|t '|}xR=U OQmrta Q_v R=
|UQQ@ |rm w |a[wt x=oO}O wO R= u=wD|t =Q Q=OGwt jQw |Wv=tmTB Q=DiQ '|iQ]
QO Vv=tm R= ẁv Qy ẁQW =@ xm Ov=xO=O u=Wv C=ar=]t |rm Vv=tm Cr=L QO "OQm
QO 'jQw |xUOvy QO O}OW C=Q}}eD w h=Q]= x@ u; VQDUo Cra x@ 'Q=OGwt jQw
|WQ@ Ctw=kt QO |O}OW Vy=m |@Uv u=mtQ}}eD |x} w=R x@ |WQ@ Ctw=kt |vLvt
Oy=wN |WyHwQi CQwYx@ `k=wt QDW}@ QO jQw |Wv=tm Q=DiQ w 'OwW|t O=H}=
QO 'p@=kt QO "OW=@ x=Qty R}v Q=Owtv CWoR=@ =@ Ov=wD|t jQw O=a@= x@ xHwD =@ w Ow@
Ctw=kt 'O@=} V}=Ri= jQw |=yxLiYQ} R ZQa xJ Qy '|a[wt Vv=tm Cr=L
jQw |Wv=tmTB Ctw=kt w |}=yv Ctw=kt Q=Okt w OwW|t sm =yu; u=UWm |WQ@
\UwD xm |Dr=L QO Q=OGwt jQw |}=yv Ctw=kt |rm Qw]x@ =Q} R &O@=}|t V}=Ri=
'OwW sm =L 'CU= h=Y |=yjQw Vv=tm `k=w QO xm |a[wt Vv=tm =} uOW |Q=H
-=Wvt xm OvDUy h=Y |=yjQw u}= uwJ &Ovm|t Q=}DN= =Q OwN Q=Okt u} QDW}@

[5]"OvQw;|t sy=Qi Q=OGwt jQw pm |=Q@ =Q |Wv=tmTB Ctw=kt
R= Q=OGwt |=yjQw Vv=tm 'OQ=wt QDW}@ QO xm CU= u}= C}ty= R�=L |xDmv =t=
|=yjQw R= QDtm Q=OGwt |=yjQw |}=yv Ctw=kt u}=Q@=v@ &CU= |@}mQD Vv=tm ẁv
|WQ@ Ctw=kt |vLvt 'xOW QmP C=L}[wD x@ xHwD =@ u}vJty "Ow@ Oy=wN h=Y
w |WyHwQi CQwYx@ Vv=tm R= Oa@ Q=OGwt |=yjQw |@Uv u=mtQ}}eD |x} w=R x@
|DNU 'OwN |UOvy pmW x@ xHwD =@ Q=OGwt |=yjQw '|iQ] R= "Ow@ Oy=wN Q=O}=B=v

"OvQ=O h=Y |=yjQw x@ C@Uv |QDq=@ |Q}PBpmW w
w h=Y |=yjQw R= l} Qy xm OQm u=}@ u=wD|t Q}N= ?r=]t x@ xHwD =@ u}=Q@=v@
w OvQ=O |}=y|oS} w Qo}Om} x@ C@Uv |}xRQr |=yQDt=Q=B u}t-=D \}=QW Q_v R= Q=OGwt
sDU}U |x�=Q= w Q=OGwt w h=Y |=yjQw ?}mQD R= xO=iDU= =@ u=wD@ OUQ|t Q_v x@
jQw C=}�RH '1 pmW "O=O <=kDQ= =Q |Oqwi |WQ@ |=yQ=w}O OQmrta '|}xRQr u} wv
1 SSW-C-FCS Q=OGwt w h=Y jQw R= ?mQt |Oqwi |WQ@ Q=w}O |=Q@ u=H
|=yjQw QwmPt sDU}U QO "OyO|t u=Wv =Q CU= xOW O=yvW}B xOvQ=ov \UwD xm

"OvDUy pYDt |RQt |=yu=tr= x@ u}vJty w Qo}Om} x@ ,qt=m h=Y w Q=OGwt

|L=Q] \@=wQ "2
CUmW R= xm OW=@ |}xvwo x@ O}=@ |Oqwi |WQ@ Q=w}O <=[a= ?=NDv= w |L=Q]
Q=w}O |L=Q] QO "OwW sy=Qi |Q}PBpmW O=H}= |=Q@ sRq \}=QW w |Q}owrH OQD
=i}= |SQv= ?PH QO |U=U= Vkv u=H jQw xm OwW|t xO=O K}HQD |Oqwi |WQ@
|=ypmWQ}}eD |x@ QHD w |WWm OQmrta =@ =Q xrRrR R= |W=v |r=ta= |SQv= w Ovm
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yt |Q}tN |=yQovr R= O}=@ Q}D QO |QwLt |=ywQ}v Qw[L x@ xHwD =@ |iQ] R=

%�11 |x]@=Q� OQm xO=iDU= xDi=}Vy=m
Vu =

M�pr1 +M�pr2
Lh

+ (Wu +Wg)
2 Lcf (11)

%M�pr2 w PHBE1 |QwLt |wQ}v Qw[L QO xDi=}Vy=m Qovr %M�pr1 u; QO xm
"CU= PHBE2 |QwLt |wQ}v Qw[L QO xDi=}Vy=m Qovr

=yuwDU |}=yv |L=Q] "2"2
"OvDUy |WtN Qovr w '|WQ@ '|QwLt |wQ}v QF= CLD =yQ}D Ovv=ty R}v =yuwDU
Q=@ 'Q}D |WQ@ |wQ}v 'u=H jQw s}rUD QF= QO =yuwDU QO xOW O=H}= |QwLt |wQ}v
u}vJty "�12 |x]@=Q� OwW|t O=H}= QDq=@ C=k@] |=yuwDU |QwLt |wQ}v w |rkF
x@U=Lt Q}D |Q}tN Qovr w u=H jQw s}rUD QF= QO uwDU |WQ@ |wQ}v w |L=Q] Qovr

"�17 w 13 \@=wQ� OwW|t
Emi = 1

2RyFyhc sin 2�+ Vu + Pg + Emi+1 (12)

'QDq=@ R=QD QO uwDU |QwLt |wQ}v Emi+1 'uwDU |QwLt |wQ}v Emi 'u; QO xm
QO |rkF Q=@ QF= QO uwDU |QwLt |wQ}v Pg w 9 |x]@=Q j@] Q}D |WQ@ |wQ}v Vu
|wQ}v u}}aD |=Q@ VwQ u} QD?U=vt '|]NQ}e p}rLD R= Q}e x@ "OvDUy QDq=@ R=QD
"CU= 3 pmW Ovv=t |r}rLD pOt R= xO=iDU= 'uwDU QO |L=Q] |WtN Qovr w |WQ@
|W=v CN=wvm} |xOQDUo Q=@ CLD xm xDUw}B w[a l} Ovv=t uwDU 'QwmPt pOt QO
Q_v QO 'OQ=O Q=Qk Q}D R= xOW OQ=w |WtN |=ywQ}v w u=H jQw |WWm OQmrta R=
'|]N |=yQvi =} w ?rY CQwY x@ u=wD|t =Q uwDU QO =yQ}D QF= "OwW|t xDiQo
|Q}PBh=]av= R= '3 pmW QO "OQm Qw_vt |ki= <=[a= |QwLt C}@rY x@ xHwD =@

"CU= xOW Q_vhQY =yQ}D |QwLt
M = MV EB(web) +MV EB(HEB) (13)

MV BE(web) 'OwW xDiQo Q_v QO uwDU xa]k Qy |=Q@ Q=OQ}o |RQt \}=QW Qo =
%O};|t CUOx@ 14 |x]@=Q R= u=H jQw |WWm OQmrta R= |W=v |WtN Qovr

MV BE(web) = RyFytw
h2
c

12 sin2� (14)

pO=at u=wD|t =Q Q}D QO |Q}tN pYit R= |W=v uwDU QO OwHwt |WtN Qovr
CiQo Q_v QO uwDU x@ u; p=YD= pLt QO Q}D |WtN C}iQ_ ẁtHt hYv

"uwDU |L=Q] |WtN Qovr w |WQ@ |wQ}v |x@U=Lt |=Q@ |r}rLD pOt "3 pmW

=yQ}D |}=yv |L=Q] "1"2
s=Hv= |WQ@ |=ywQ}v u}vJty w |QwLt |wQ}v '|WtN |=yQovr T=U= Q@ Q}D pQDvm
w |WQ@ Q=w}O u=H jQw s}rUD T=U=Q@ Q}D QO xOt; OwHw x@ |WtN Qovr "OQ}o|t

%O};|t CUOx@ 3 |x]@=Q R= xOQ=w |rkF Q=@
Mmax = (Wu +Wg)L2

h

8 (3)

R= xm CU= u=H jQw s}rUD QF= QO Q}D Q@ xOW p=ta= |xOQDUo Q=@ Wu 'u; QO xm
%O};|t CUOx@ 4 |x]@=Q

Wu = RyFy(ti+1 � ti) cos2 � (4)

hQ] R= xOW OQ=w PHBE(V EB) CtUk wO pt=W PHBE Q}D |QwLt |wQ}v
%�6w 5 |=yx]@=Q� CU= u=H jQw hQ] R= xOW OQ=w PHBE(web) w uwDU

PHBE(V EB) = 1
2RyFy(ti+1hi+1 + tihi) (5)

PHBE(web) = 1
2RyFy (ti sin 2�+ ti�1sin 2�)Lcf (6)

wO Qy |=yuwDU ?v=H R= |QwLt |wQ}v 'CU= XNWt 2 pmW QO xm Qw]u=ty
|wQ}v =@ CyHsy CtU l} QO xm OvwW|t p=ta= Q}D x@ |Q=Wi CQwYx@ CtU
u}=Q@=v@ "CU= u; =@ hr=Nt Qo}O CtU QO w u=H jQw hQ] R= xOW OQ=w |QwLt

%s} Q=O =Q 8 w 7 \@=wQ

PHBE1 = PHBE(V EB) + 1
2PHBE(web) (7)

PHBE2 = PHBE(V EB) � 1
2PHBE(web) (8)

|rkF |=yQ=@ '|WQ@ Q=w}O u=H jQw s}rUD QF= QO Q}D QO xOW O=H}= |WQ@ |wQ}v
%Ov};|t CUO x@ 10 w 9 |=yx]@=Q R= xm CU= Q}D |Q}tN Qovr w

Vu = 2Mpr

Lh
+ (Wu +Wg)

2 Lcf (9)

Mpr = 1 1RyFyZb (10)

"|@v=H Q=@ CLD |Oqwi |WQ@ Q=w}O O=R; Q=Owtv "2 pmW
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IPE220 IPE200 IPE200 IPB300 2300 1150 0 5 1 5
1750IPE300 IPE270 IPE270 IPB400 1150 580 0 5 3

IPE400 IPE330 IPE330 IPB600 770 390 0 5 4 5
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E Fu K Q=OHwt jQw Cr=L L
hC B A C B A C B A
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"CU= CSSW |xvwtv R= QDW}@ u; |SQv= ?PH Q}O=kt 'OQ=O FSPSW |xvwtv
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sDU}U OQmrta w Q=DiQ Ow@y@ Ea=@ u=H jQw Ct=N[ V}=Ri= ,=trUt "CU= u=H
VN@ QO "OyO|t V}=Ri= =Q u; |WQ@ Ctw=kt w OwW|t |Oqwi |WQ@ Q=w}O
w CSSW 'FSPSW |Oqwi |WQ@ |=yQ=w}O |xvwtv |}xRQr |=yQDt=Q=B 'Q[=L
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|UQQ@ 'OvQ=Ov OwHw u=H |=yjQw u}@ |r=YD= xm |Dr=L QO SSW-C-FCS

Q_v QO Q=OGwt w h=Y |=yjQw u}@ |QDt|r}t 25 |xrY=i Cr=L u}= QO "Ov=xOW
QO "�13 pmW�Ov=xDi=} p=YD= |RQt |=yu=tr= x@ \ki u=H |=yjQw w xOW xDiQo

10



2/
2|

xQ=t
W'

36
�2

|xQ
wO'

�13
99

u=DU
@=D�

h}
QW

u=Qt
a|

UOv
yt

|xvwtv |@Uv u=mt Q}}eD |x} w=R x@ |WQ@ C}iQ_ |vLvt |xU}=kt "16 pmW
" lh = 1 5 C@Uv =@ p=YD= =@ w p=YD= uwO@ Cr=L QO SSW-C-FCS

SSW-|=yxvwtv |}xRQr |=yQDt=Q=B QO u=H |=yjQw u}@ p=YD= Q}F-=D "5 pwOH
"C-FCS

E Fu K L
h

1 00 1 00 1 00 0 5 p=YD= =@
0 80 0 98 0 96 0 5 p=YD= uwO@
1 00 1 00 1 00 1 p=YD= =@
0 98 0 77 0 83 1 p=YD= uwO@
1 00 1 00 1 00 1 5 p=YD= =@
1 05 0 75 0 70 1 5 p=YD= uwO@

|WQ@ |=yQ=w}O OQmrta w Q=DiQ 'xOW xQ=W= |}xRQr sDU}U |L=Q] |v=@t K}[wD
C=yH =@ SSW-C-FCS w s�=k CSSW w FSPSW |=yCr=L QO |Oqwi

%CU= xOt; CUOx@ G}=Dv u}= w xOW xU}=kt w |UQQ@ ,=k}kO |ki= w s�=k Gwt
|Oqwi |WQ@ |=yQ=w}O QO Q=OGwt w h=Y |=yjQwCt=N[ Q}F-=D |UQQ@ G}=Dv "1
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