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|Dtw=kt C=Q}}eD OwW|t xOy=Wt 2 pmW QO xm u=vJ "CU= xOW xO=O u=Wv 3
|R=@ =yxR=U |}xRQr MU=B QO |yHwD p@=k Vkv xR=U `=iDQ= QO Ovw}B |=yQ}D

"Ovm|t
,=@} QkD C=k@] |@v=H |@Uv u=mt Q}}eD xv}W}@ |xvt=O 0 75 Q@=Q@ b Q}O=kt QO
C=k@] VQ@ |xv}W}@ "CU= O=} R Q}}eD u}= |xvt=O Q=Okt 1 Q@=Q@ b QO wCU= u=Um}
�Ven� s=@ QO xk@] VQ@ |xv}W}@ x@ C@Uv xk@]Qy QO =Q �Vei� xrRrR pw] QO

"�4 pmW� s}vm|t p=tQv
|x}=B |=yVQ@ |vLvt x@ =Q C=a@ Qt pk=OL |vLvt 'Q}O=kt u}= R= xO=iDU= =@
VwQ R= xO=iDU= =@ b Q=Okt "s}vm|t sUQ 20 |x]@=Q R= xO=iDU= =@ 'xOWp=tQv
ODtt \N =@ 3 pmW QO u; |vLvt xm O};|t CUO x@ 0 85 Q@=Q@ C=a@ Qt pk=OL
(Vi=Vn)0 85 Q@=Q@ R=QD Qy QO �i ?U=vt Q=Okt u}=Q@=v@ "CU= xOW xO=O u=Wv

"CU=

=yOv@ Q=yt |L=Q] "3"3
"s}vm|t xO=iDU= 5 pmW QO xOWxO=O u=Wv *O=R; Q=Owtv R= =yOv@ Q=yt |L=Q] |=Q@
uO}UQ =D w OvwW|t s}rUD Ovw}B |=yQ}D R= TB =yOv@ Q=yt xm u}= R= u=v}t]= |=Q@

|rYit uwDU w Q}D x@ Ov@ Q=yt w uwDU x@ Q}D p=YD= "OwQ|t Q=m x@ =yQ}D |xv}y@
w QDt 6 Q@=Q@ xv=yO pw] "CU= QDt 4 Q@=Q@ �e� ?=k Qy QO Ovw}B Q}D pw] "CU=
Cw=iDt b Q}O=kt =@ 20 |x]@=Q T=U=Q@ `@=wD u}= "CU= uD 8 1 xk@] Qy uRw
'|L=Q] |=ywQ}v u}}aD R= TB "OwQ|t Q=m x@ 1 w 0 75 '0 5 '0 25 pt=W
xOW ?=NDv= `@=D Q=yJ R= xO=iDU= =@ R=QD Qy QO Ovw}B |=yQ}D R=}v OQwt Ctw=kt
|Dtw=kt `} RwD 1 pwOH QO "O};|t CUO x@ 'Ovw}B |=yQ}D |Dtw=kt `} RwD |=Q@
|Dtw=kt C=Q}}eD Q}F-=D |UQQ@ Qw_vtx@ "CU= xOW x�=Q= OQwt Q=yJ Qy QO =yQ}D
|]NQ}e p}rLD x@ w xO=O Q=Qk xrRrR xU CLD =Q =y?=k R= l} Qy 'Ovw}B |=yQ}D
QO Q=tr}U '�1940� wQDvUp= |=yxrRrR R= p}rLD u}= s=Hv= |=Q@ "s} R=OQB|t =} wB
Q}}eD xv}W}@ `} RwD "s}OQm xO=iDU= �1994� G} QDQwv QO p=yw}v w �1994) G} QDQwv

|xOW|Ov@ Q=yt |xk@] 6 ?=k 4 QO Ovw}B Q}D |=yCtw=kt |@Uv `} RwD "1 pwOH
"|WtN |=Qo =w

xk@]
6 5 4 3 2 1 �i

1 00 1 83 2 5 3 00 3 33 3 50 (Vi=Vn)1 00

1 00 1 58 1 99 2 28 2 47 2 56 (Vi=Vn)0 75

1 00 1 35 1 58 1 73 1 83 1 87 (Vi=Vn)0 5

1 00 1 16 1 26 1 32 1 35 1 37 (Vi=Vn)0 25

"b=0 5 w b=0 25 =@ |WtN |=Qo =w |xOW |Ov@ Q=yt |=y?=k Ovw}B |x}L=v R= GQ=N |=yQ}D w Ovw}B |=yQ}D O=a@= "2 pwOH
b = 0 25

=yuwDU `]=kt =yOv@O=@ `]=kt h� b� tf � tw(cm) Q}D h� b� tf � tw(cm) Ovw}B Q}D xk@]
W 14� 176 Ts 10� 10� 3 8 40� 39� 2 5� 2 B7 40� 34 5� 2 5� 1 5 B1 6
W 14� 257 Ts 12� 12� 3 8 43� 44� 2 5� 2 5 B8 43� 37 5� 2 5� 1 5 B2 5
W 14� 257 Ts 12� 12� 3 8 44� 45� 2 5� 2 5 B9 44� 39 5� 2 5� 1 5 B3 4
W 14� 257 Ts 12� 12� 3 8 45� 40� 2 5� 2 5 B10 45� 40� 2 5� 1 B4 3
W 14� 257 Ts 12� 12� 3 8 45� 45� 2 5� 2 5 B11 46� 40 5� 2 5� 1 5 B5 2
W 14� 257 Ts 12� 12� 3 8 46� 46� 2 5� 2 5 B12 46� 41� 2 5� 1 5 B6 1

b = 0 5
=yuwDU `]=kt =yOv@O=@ `]=kt h� b� tf � tw(cm) Q}D h� b� tf � tw(cm) Ovw}B Q}D xk@]
W 14� 120 Ts 10� 10� 3 8 38� 38� 2� 2 B7 38� 34 5� 2� 1 5 B1 6
W 14� 159 Ts 12� 12� 3 8 40� 44� 2 5� 2 5 B8 40� 37 5� 2 5� 1 5 B2 5
W 14� 159 Ts 12� 12� 3 8 44� 45� 2 5� 2 5 B9 44� 39 5� 2 5� 1 5 B3 4
W 14� 159 Ts 12� 12� 3 8 45� 47� 2 5� 2 5 B10 45� 42� 2 5� 1 5 B4 3
W 14� 159 Ts 12� 12� 5 8 46� 48� 2 5� 3 B11 46� 43 5� 2 5� 1 5 B5 2
W 14� 159 Ts 12� 12� 5 8 46� 48� 2 5� 3 B12 46� 45� 2 5� 1 5 B6 1
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r=tDU
OO

=RQy
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|QO
=kQ}t

pwU
QO}U "b=1 00 w b=0 75 =@ |WtN |=Qo =w |xOW |Ov@ Q=yt |=y?=k Ovw}B |x}L=v R= GQ=N |=yQ}D w Ovw}B |=yQ}D O=a@= "3 pwOH

b = 0 75
=yuwDU `]=kt =yOv@O=@ `]=kt h� b� tf � tw(cm) Q}D h� b� tf � tw(cm) Ovw}B Q}D xk@]
W 14� 61 Ts 10� 10� 3 8 37� 30� 2 5� 1 5 B7 37� 28� 2� 1 5 B1 6
W 14� 90 Ts 12� 12� 3 8 39� 40� 2 5� 2 5 B8 39� 35� 2 5� 1 5 B2 5
W 14� 90 Ts 12� 12� 3 8 42 5� 46� 2 5� 2 5 B9 42 5� 41� 2 5� 1 5 B3 4
W 14� 90 Ts 12� 12� 5 8 47� 47� 2 5� 3 B10 47� 42� 2 5� 1 5 B4 3
W 14� 90 Ts 12� 12� 5 8 48� 48� 2 5� 3 B11 48� 44 5� 2 5� 1 5 B5 2
W 14� 90 Ts 12� 12� 5 8 49� 49� 2 5� 3 B12 49� 45� 2 5� 1 5 B6 1

b = 1
=yuwDU `]=kt =yOv@O=@ `]=kt h� b� tf � tw(cm) Q}D h� b� tf � tw(cm) Ovw}B Q}D xk@]
W 10� 33 Ts 10� 10� 3=8 32� 30� 2� 2 B7 32� 26� 2� 1 5 B1 6
W 10� 33 Ts 12� 12� 3 8 40� 44� 2� 2 B8 40� 38� 2� 1 5 B2 5
W 10� 33 Ts 12� 12� 3 8 43� 47� 2 5� 2 5 B9 43� 40� 2� 1 5 B3 4
W 10� 33 Ts 12� 12� 5 8 49� 47� 2 5� 2 5 B10 49� 41� 2 5� 1 5 B4 3
W 10� 45 Ts 12� 12� 5 8 51� 48� 2 5� 3 B11 51� 43� 2 5� 1 5 B5 2
W 10� 54 Ts 12� 12� 5 8 52� 49� 2 5� 3 B12 52� 44 5� 2 5� 1 5 B6 1

"b Cw=iDt Q}O=kt |=Q@ |WtN |=Qo =w |xOW |Ov@ Q=yt |xk@] 6 ?=k 4 |@Uv |@v=H u=mtQ}}eD u} QDW}@ "2 pmW

"CU= s=j |xv=yO w i |xk@] QO
Vlij = Wgijeij

2 + 2�Mpbij

eij
(21)

"CU= s=j |xv=yO QO w s=i |xk@] QO |]N |xOQDUo Q=@ Wgij '21 |x]@=Q QO
pO=aD 'CU= |rYit uwDU w Q}D x@ Ov@ Q=yt w uwDU x@ Q}D p=YD= xm u}= x@ xHwD=@

Ovw}B Q}D C}iQ_ 'OwW|t ^iL Q=mwR=U u}= |}=yv |@Uv |@v=H u=mt Q}}eD x@ xR=U
u}= =@ w s}yO|t V}=Ri= ��� Ctw=kt V}=Ri= ?} Q[ p=ta*= =@ =Q |}=yv Cr=L QO

"s}vm|t |L=Q] =Q =yOv@ Q=yt ZQi
Ctw=ktV}=Ri=?} Q[ p=ta*= =@ Ovw}B Q}D|WtNC}iQ_ �Mpbij '5 pmW QO
|}=yv Cr=L QO Ovw}B Q}D |WtN s}rUD Q}_v VQ@ Vlij 's=j |xv=yO w i |xk@] QO
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RQr

|L
=Q]%s}vm|t =O}B CUO =yOv@ Q=yt `]kt K]U x@ 23 |w=Ut=v

fbij � 'cFcrAgij (23)

"CU= 0 85 Q@=Q@ AISC-LRFD |xt=vu}}; j@] xm CU= |Dtw=kt ?} Q[ 'c
VvD Fcr w 's=j |xv=yO QO w s=i |xk@] QO `k=w Ov@ Q=yt `]kt K]U Agij

"CU= Ov@ Q=yt |v=QL@

Ovw}B |x}L=v R= GQ=N |=yQ}D |L=Q] "4"3
5 pmW R= Ovw}B Q}D |x}L=v R= GQ=N |=yQ}D |L=Q] |=ywQ}v uOQw; CUO x@ |=Q@
y CyH QO =ywQ}v pO=aD uDWwv w Ov@ Q=yt |wQ}v Q=Okt uDW=O =@ "OwW|t xO=iDU=

%=@ CU= Q@=Q@ Ovw}B GQ=N Q}D |xv}W}@ VQ@ Q=Okt
Veij = fbij sin �ij � Vlij �Wgij

�
lij � eij

2
�

(24)

s=j |xv=yO w i |xk@] QO Ovw}B |x}L=v R= GQ=N Q}D |xv}W}@ VQ@ Veij u; QO xm
|xv=yO w i |xk@] QO Ovw}B |x}L=v R= GQ=N Q}D QO |QwLt |wQ}v Q=Okt "CU=

%=@ CU= Q@=Q@ s=j
feij = fbij cos �ij (25)

Q@=Q@ s=j |xv=yO w i |xk@] QO Ovw}B |x}L=v R= GQ=N Q}D QO xv}W}@ u=tt Q=Okt
%=@ CU=

Meij = �Mpbij (26)

Ov@ Q=yt Q=wHsy |=yuwDU |L=Q] "5"3
w OvDUy wQ}v \UwD xOvwWpQDvm |=[a= R= R}v =yOv@ Q=yt Q=vm xOW `k=w |=yuwDU
"OvwW |L=Q] pmW Q}}eD QF=Q@ xOvwWpQDvm |=yw[a C}iQ_ QFm =OL T=U=Q@ O}=@
p=ta*= =@ u=wD|t =Q |}=yv Cr=L QO Ovw}B Q}D QO xOWO=H}= u=tt R}v Cr=L u}= QO
=yOv@ Q=yt Q=wHty |=yuwDU ZQi u}= =@ w xO=OV}=Ri= ���Ctw=ktV}=Ri=?} Q[
l} O}=@ xOt; CUO x@ p@k R= xm |@v=H |UQv}= |wQ}v Q=Okt u}=Q@=v@ "OQm |L=Q] =Q
?=k Ov@ Q=yt Q=vm |=yuwDU R= |m} O=R; Q=Owtv '6 pmW QO "OwW x@U=Lt Qo}O Q=@
s � 1 w s |=yxv=yO lQDWt uwDU 'uwDU u}= "CU= xOW xO=O u=Wv 1 pmW
QO uwDU u}}=B w q=@ u=tt Q=Okt R=QD Qy QO uwDU u}}=B w q=@ QO uOR VQ@ =@ "CU=
%OwW|t xDiQo Q_v QO uwDU |=B x@C@Uv u=tt pO=aD "s} Qw;|t CUO x@ =Q xk@] Qy
nX
i=1

Fiuhi =
nX
i=1

�Mpbis +
nX
i=1

Vlis
�
lis � eis

2 � �phi
�

+
nX
i=1

Wgis
(lis � eis)

2
�

(lis � eis)
4 � �phi

�
�

nX
i=1

Wgi(s�1)
li(s�1)

2 �phi (27)

%OwW|t xO=iDU= 28 |x]@=Q R= `=iDQ= QO |UQv}= |wQ}v `} RwD |=Q@
Fiu = WihkiPn

j=1 Wjhkj
Vu (28)

w 27 |x]@=Q QO 28 |x]@=Q |Q=Po}=H =@ "CU= xOW xO=O 8 |x]@=Q QO k Q=Okt

"xk@] VW ?=k |=[a= O=a@= "3 pmW

|WtN |=Qo =w |xOW |Ov@ Q=yt |xk@] 6 ?=k 4 C=k@] |=yVQ@ `} RwD "4 pmW
"xrRrR xU CLD b Cw=iDt Q}O=kt |=Q@

"=Qo =w |Ov@ Q=yt ?=k QO Ovw}B Q}D R= GQ=N Q}D O=R; Q=Owtv "5 pmW

%=@ CU= Q@=Q@ O |x]kv x@ C@Uv u=tt
fbij = 2

(lij � eij) sin �ij�
�Mpbij +Wgij

(lij � eij)2

8 + Vlij
(lij � eij)

2
�

(22)

Q}D u}@ |x} w=R �ij 's=j |xv=yO QO w s=i |xk@] QO Ov@ Q=yt |wQ}v fbij u; QO xm
R= xO=iDU= =@ "CU= s=j |xv=yO QO w s=i |xk@] QO Ovw}B Q}D R= GQ=N Q}D w Ovw}B
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"""w
|J

r=tDU
OO

=RQy
W'

|QO
=kQ}t

pwU
QO}U u}}=B u=tt "CU= u}tR K]U R= h `=iDQ=x@ uwDU |q=@ u=tt Mct(h) u; QO xm

%=@ CU= Q@=Q@ R=QD Qy QO uwDU
Mcb(h) = �

nX
i=1

�iFiu (hi � h)

+
nX
i=1

Vlis
�
lis � eis

2 � �p (hi � h)
�

+
nX
i=1

�i�Mpbis

+
nX
i=1

�iWgis
(lis � eis)

2 ( (lis � eis)
4 � �p(hi � h))

�
nX
i=1

�iWgi(s�1)
li(s�1)

2 �p(hi � h) (34)

u}= |=Q@ "CU= u}tR K]U R= h `=iDQ=x@ |vwDU u}}=B u=tt Mcb(h) u; QO xm
QO s}rUD R= TB w 'QDq=@ |=yR=QD R= QDOwR u}}=B |=yR=QD QO =yuwDU QO pY=it xm
V}=Ri= �10 Q=Okt x@ q=@ x@ u}}=B R= =Q uwDU u}}=B u=tt 'ODi}@ j=iD= Ovw}B |=yQ}D

%s}yO|t
Mcbs(h) = (1 + 0 1 h

h1
)Mcb(h) (35)

K]U R= h `=iDQ=x@ |vwDU u}}=B QO xOW xO=O V}=Ri= u=tt Mcbs(h) u; QO xm
%=@ CU= Q@=Q@ u}tR K]U R= h `=iDQ=x@ |vwDU QO |QwLt |wQ}v "CU= u}tR

jPc(h) =
nX
i=1

�iVlis
(lis � eis)

2 +
nX
i=1

�iWgis
(lis � eis)

2
+

nX
i=1

�iWgi(s�1)
ls�1
2 � fbhs sin �hs (36)

"CU= 6 pmW QO u}tR K]U R= h `=iDQ=x@ |vwDU |QwLt |wQ}v Pc(h) u; QO xm
R= xO=iDU= =@ |QwLt |wQ}v Q=Okt w 33 w 35 \@=wQ R= u=tt uOQw; CUO x@ =@
uwDUQ}D CQwYx@ AISC-LRFD |xt=vu}}; R= xO=iDU= =@ uwDU Qy '36 |x]@=Q

"OwW|t |L=Q]

|=Qo =w |xOW |Ov@ Q=yt ?=k |}xRQr MU=B |xU}=kt "4
|}=DU}= w |SQv= VwQx@ xOW|L=Q] 'xk@] 10 |WtN

pO=at
|}=DU}= w |SQv=VwQx@ xOW|L=Q]|WtN|=y?=k|}xRQrMU=B |xU}=kt Qw_vtx@
pO=at |}=DU}= w |SQv= VwQ =@ =Q u; w xDiQo Q_v QO =Q xk@] 10 ?=k l} 'pO=at
&s}yO|t s=Hv= ?=k Qy |=Q@ =Q |]NQ}e |}=DU}= p}rLD TBU w xOQm |L=Q]

"s}vm|t xU}=kt sy =@ =Q =yv; G}=Dv C}=yvQO
u=}@ "2"3VN@ QO xm xk@] 6 |=y?=k x@=Wt C=}YwYN =@ |}xk@] 10 ?=k
xR=U ?=k |=yQ}D Q@ xOQ=w |xOvR w xOQt |=yQ=@ COW "OwW|t xDiQoQ_v QO 'OW
|@v=H u=mt Q}}eD ZQi =@ "CU= 1000 kg/m w 2500 kg/m Q@=Q@ ?}DQDx@
Q=Okt TB OW=@ �2 Q@=Q@ R=Ht |@Uv |@v=H u=mtQ}}eD Qo = '�1 u=UWm |@Uv
x@ xOW|L=Q] ?=k wO |}=yv O=a@= "Ow@ Oy=wN �1 |Q}tN |@Uv |@v=H u=mtQ}}eD

"CU= xOW xO=O u=Wv 5 w 4 pw=OH QO pO=at |}=DU}= w |SQv= VwQ
xOW|L=Q] R=@ ?=k uRw w 'uD 260 6 Q@=Q@ xOW|L=Q] hQ=aDt ?=k uRw
'?=k wO |}xRQr MU=B |xU}=kt Qw_vtx@ "CU= R}J=v =yv; Cw=iD xm CU= uD 261

C}a[w QO '1 pmW ?=k QO s-1 w s |=yxv=yO lQDWt uwDU O=R; Q=Owtv "6 pmW
"|}=yv |xDi=} pmWQ}}eD

%=@ Ow@ Oy=wN Q@=Q@ Vu Q=Okt 'u; pL

Vu=

 Pn
i=1 WihkiPn
i=1Wihk+1

i

!
(
nX
i=1

�Mpbis+
nX
i=1

Vlis
�
lis � eis

2 ��phi
�

+
nX
i=1

Wgis
(lis � eis)

2
�

(lis � eis)
4 � �phi

�
�

nX
i=1

Wgi(s�1)
li(s�1)

2 �phi) (29)

CUO x@ R=QD Qy QO |UQv}= |wQ}v '28 |x]@=Q QO 29 |x]@=Q |Q=Po}=H =@
%O};|t

Fiu=

 
WihkiPn

i=1 Wihk+1
i

!
(
nX
i=1

�Mpbis+
nX
i=1

Vlis
�
lis�eis

2 ��phi
�

+
nX
i=1

Wgis
(lis � eis)

2
�

(lis � eis)
4 � �phi

�
�

nX
i=1

Wgi(s�1)
li(s�1)

2 �phi) (30)

R=QD Qy QO VQ@ uOR =@ uwDU QO u=tt `} RwD '30 |x]@=Q R= Fiu Q=Okt uDW=O =@
%=@ CU= Q@=Q@ R=QD Qy QO uwDU |q=@ u=tt "O};|t CUO x@ u;

Mct(h)=�
nX
i=1

�iFiu(hi � h)+
nX
i=1

Vlis
�
lis�eis

2 ��p(hi � h)
�

�fbhs sin �hs
�
lhs � ehs

2
�

+
nX
i=1

�i�Mpbis

+
nX
i=1

�iWgis
(lis � eis)

2 ( (lis � eis)
4 � �p(hi � h))

�
nX
i=1

�iWgi(s�1)
li(s�1)

2 �p(hi � h) (31)

�i = 1 if h < hi (32)

�i = 0 if h > hi (33)
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=Q]pO=at |}=DU}= VwQx@ xOW|L=Q] ?=k QO "CU= xOQm ^iL =Q OwN |Q@ Q=@ R=Ht

VNQJ Crax@ 'xOW C}=aQ =Qo =w |=y?=k |}xRQr |L=Q] \@=w[ xm u}= seQ|ra
x@ xR=U uO}UQ R= p@k 'xv}W}@ Q=Okt x@ xR=U QO xOWp}mWD pY=it R= |[a@
xOWhrD |SQv= u=R}t u}=Q@=v@ "OyO|t CUO R= =Q OwN |Q@ Q=@ xR=U 'R=Ht u=mtQ}}eD
Vy=m |yHwD p@=k u=R}t x@ CU= u=mt Q}}eD � x}=B VQ@ |vLvt Q} R K]U u=ty xm

"O@=}|t
VwQx@ xOW|L=Q] R=@ ?=k wO QO |Q}tN pY=it p}mWD pL=Qt 8 pmW QO
xm u=vJ "CU= xOW xO=O u=Wv pO=at |}=DU}= VwQx@ xOW|L=Q] hQ=aDt w |SQv=
|=yQ}D s=tD QO |Q}tN pY=it '|SQv= VwQx@ xOW|L=Q] ?=k QO OwW|t xOy=Wt
xR=U |Q}PBpmW =Pr w |SQv= lqyDU= w ?PH V}=Ri= Ea=@ xm xOW p}mWD Ovw}B

"CU= xOW
p@k 'xOW C}=aQ |}xRQr |L=Q] \@=w[ xJQo = 'xOW|L=Q] hQ=aDt ?=k QO

"xk@] 10 ?=k wO u=mtQ}}eD � x}=B VQ@ |vLvt "7 pmW

"?=k wO QO |Q}tN pY=it p}mWD pL=Qt "8 pmW

|=yuwDU w =yOv@ Q=yt 'Ovw}B |x}L=v R= GQ=N |=yQ}D 'Ovw}B |=yQ}D O=a@= "4 pwOH
"|SQv= VwQx@ xOW|L=Q] ?=k Ov@ Q=yt =@ Q=wHsy

h� b� tf � tw(cm) Ovw}B Q}D
36� 25� 2� 1 5 B1

41� 32� 2 5� 1 5 B2
46 5� 37� 2 5� 1 5 B3
50� 41� 2 5� 1 5 B4
53� 44� 2 5� 1 5 B5
57� 44� 2 5� 1 5 B6
58� 46� 2 5� 1 5 B7
61� 42� 2 5� 2 B8

62� 42 5� 2 5� 2 B9
36� 33� 2� 1 5 B10

41� 38� 2 5� 2 5 B11
46 5� 45� 2 5� 2 5 B12

50� 47� 2 5� 3 B13
53� 49� 2 5� 3 B14
57� 48� 2 5� 3 B15
58� 51� 2 5� 3 B16
61� 49� 2 5� 3 B17
62� 50� 2 5� 3 B18

Ov@O=@ `]kt uwDU `]kt xk@]
TS 10� 10� 3 8 W 14� 61 10
TS 10� 10� 3 8 W 14� 120 9
TS 12� 12� 5 8 W 14� 145 8
TS 12� 12� 5 8 W 14� 159 7
TS 12� 12� 5 8 W 14� 159 6
TS 12� 12� 5 8 W 14� 159 5
TS 12� 12� 5 8 W 14� 176 4
TS 12� 12� 5 8 W 14� 176 3
TS 12� 12� 5 8 W 14� 176 2
TS 12� 12� 5 8 W 14� 193 1

wO u=mt Q}}eD � wQ}v VwB "s}yO|t s=Hv= ?=k wO Qy |=Q@ |]NQ}e |}=DU}= p}rLD
xOW|L=Q] ?=k Q=Owtv Qou=Wv ODtt \N "CU= xOW xO=O u=Wv 7 pmW QO ?=k
xOW|L=Q] ?=k u=mt Q}}eD � wQ}v Q=Owtv Qou=Wv u}J\N w 'hQ=aDt VwQx@
R=@ ?=k |Q}PBpmW 'OwW|t xOy=Wt 7 pmW QO xm u=vJ "CU= |SQv= VwQx@
|@Uv u=mt Q}}eD =D w CU= hQ=aDt VwQx@ xOW|L=Q] ?=k R= QDW}@ xOW|L=Q]
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QO}U "pO=at |}=DU}= VwQx@ xOW |L=Q] ?=k Ov@ Q=yt =@ Q=wHty |=yuwDU w =yOv@ Q=yt 'Ovw}B x}L=v R= GQ=N |=yQ}D 'Ovw}B |=yQ}D O=a@= "5 pwOH

uwDU `]kt Ov@O=@ `]kt Q}D `]kt Ovw}B Q}D `]kt xk@]
W 14� 120 Ts 10� 10� 3 8 W 24� 103 W 24� 94 10
W 14� 120 Ts 10� 10� 3 8 W 24� 103 W 24� 94 9
W 14� 120 Ts 10� 10� 3 8 W 24� 103 W 24� 94 8
W 14� 233 Ts 12� 12� 1 2 W 24� 162 W 24� 117 7
W 14� 233 Ts 12� 12� 1 2 W 24� 162 W 24� 117 6
W 14� 233 Ts 12� 12� 1 2 W 24� 162 W 24� 117 5
W 14� 342 Ts 12� 12� 1 2 W 24� 176 W 24� 131 4
W 14� 342 Ts 12� 12� 1 2 W 24� 176 W 24� 131 3
W 14� 342 Ts 12� 12� 1 2 W 24� 176 W 24� 131 2
W 14� 342 Ts 12� 12� 1 2 W 24� 176 W 24� 131 1

CQwY u}= QO &Ov=xOW |Q}tN Q}PBpmW |=[a= R= |[a@ \ki xm OwW |Q=O}=B=v
|Q}PBpmW Vy=m =Pr w xrRrR |SQv= lqyDU= w ?PH Vy=m w xR=U |Q@ Q=@ Vy=m

"O=O Oy=wN MQ xR=U
s}rUD Q=mwR=U w |Q}PBpmW XwYNx@ 'xR=U C=}YwYN |SQv= VwQ QO
xO=iDU= |L=Q] |=ywQ}v |x@U=Lt QO |L[=w CQwYx@ |}=yv |xrLQt QO xR=U
p}rLD G}=Dv "OW=@ xR=U |=Q@ |@ wr]t Q=mwR=U p}mWD ut[Dt Ov=wD|t xm OwW|t
|SQv= VwQx@ |L=Q] xm OyO|t u=Wv xk@] 10 w 6 |=y?=k |]NQ}e |}=DU}=
=@ "OwW|t xR=U QDW}@ |Q}PBpmW =Pr w xrRrR |SQv= lqyDU= w ?PH V}=Ri= Ea=@
|=[a= s=tD R= u=wD|t Q}PBpmW |=[a= uOQm?U=vDt ut[ VwQ u}= R= xO=iDU=

"CUH xQy@ xrRrR |OwQw |SQv= uOQmhrD QO Q}PBpmW

QmWD w Q}OkD
8108020 1 30|WywSB KQ]?r=k QO|vi |=yxOmWv=OT}OQB|r=tC}=tL R=

"OwW|t Q}OkD

xOvwWpQDvm |=[a= OwW p}mWD Ovw}B |=yQ}D s=tD QO |Q}tN pY=it xm u}= R=
"CU= xOWv s}rUD |@ wr]t Q=mwR=U QO xR=U w Ov=xOW s}rUD wQ}v \UwD

|Q}oxH}Dv "5
xO=iDU= =@ |WtN |=Qo =w |xOW |Ov@ Q=yt |=y?=k |}xRQr |L=Q] VywSB u}= QO
Q=O}=B=v |=yQ=mwR=U p}mWD R= |Q}owrH |=Q@ |]@=wQ uDi=} u}vJty w |SQv= swyit R=

"O};|t ?=UL x@ j}kLD u}= |Qw;wv xm 'CU= xOw@ Q_v Ot
xO=iDU= =@ wQ}v \UwD xOvwWpQDvm |=[a= O=a@= pw=ODt |}xRQr |L=Q] VwQ QO
xOvwWpQDvm |=[a= O=a@= TBU w OwW|t x@U=Lt xDi=} Vy=m |xrRrR |wQ}v R=
Q=_Dv= OQwt |xv}W}@ |xrRrR |wQ}v ptLD |=Q@ =[a= u}= =@ ?U=vDt wQ}v \UwD
|a[wt Qw]x@ =Q |Q}tN pYit O=H}= \}=QW Ovv=wD@ xm |wLvx@ OvwW|t |L=Q]
Q}PBpmW |=[a= s=tD uOWs}yU |=Q@ |v}t[D VwQ u}= QO "Ovvm O=H}= =yu; QO
Q=JO |v=tR xR=U CU= umtt w OQ=Ov OwHw xrRrR |OwQw |SQv= hqD= QO xR=U
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