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j} Q] R= '(Mp1) |Q=Wi p=@ |Q}tN Qovr '|Q}tN |FvN Q=D pwL |Q}oQovr =@
%OwW|t x@U=Lt 24 |x]@=Q

Mp1 = pf
2tf

h
�Y 2 + (tf � �Y )2i+ (psds + pw0dw) (24)

\@=wQ R= xO=iDU= =@ |FvN Q=D |Q}oQ=Qk |=yCr=L R= s=Om Qy QO |Q}tN Qovr u}=Q@=v@
R= xO=iDU= =@ =Q Ct w Cc Q}O=kt u=wD|t u; R= w CU= x@U=Lt p@=k xOt;CUOx@
Ctw=kt u}}aD |=Q@ '1 |x]@=Q |=yQDt=Q=B |t=tD u}=Q@=v@ "OQm x@U=Lt 9 w 8 \@=wQ
pv=B |WQ@ Ctw=kt "OwW|t XNWt CU= xOW Vv=tm Q=JO xm �1� pv=B |WQ@
Ctw=kt u}=Q@=v@ "O};|t CUO x@ 16 |x]@=Q R= CU= xOWv Vv=tm Q=JO xm R}v �0�
x@ |WQ@ Ctw=kt wO u}= ẁtHt R= Cr=L u}= QO Q}Dx=W |Oqwi CtUk |WQ@

"O};|t CUO
pv=B wO Qy xJv=vJ ?mQt Q}Dx=W |Oqwi CtUk |WQ@ Ctw=kt "3"2"2

Ovm Vv=tm
|WWm |}=We VvD 'OQ}o Q=Qk Q}Dx=W u=H \Uw QO |rw] |xOvvmCNU Qo =
OwW Vv=tm Q=JO Ovv=wD|t �0� w �1� |=ypv=B R= s=Om Qy QO 10 pmW j@=]t
=Q pv=B wO Qy |WQ@ Ctw=kt u}=Q@=v@ "OQ}o pmW =yv; QO |WWm |}=We VvD w
pv=B Qy |=Q@ Ct w Cc O}=@ Qw_vt u}= |=Q@ "OQw; CUO x@ 1 |xrO=at R= u=wD|t
|WQ@ Ctw=kt u}}aD |=Q@ 1 |xrO=at R= u=wD@ =D 'O}; CUO x@ =RHt CQwYx@
9 w 8 |=yx]@=Q R= u=wD|t pv=B Qy |=Q@ Ct w Cc |x@U=Lt QO "OQm xO=iDU=
QmPD u}= "O=O Q=Qk \@=wQ QO =Q \w@ Qt |Q}tN Qovr OQwt Qy QO w OQm xO=iDU=
x@U=Lt p@=k 18 |xrO=at R= �1� pv=B QO ?mQt p=@ |Q}tN Qovr xm CU= sRq
|x]@=Q R= pv=B u}= x@ \w@ Qt |rw] |xOvvmCNU |Q}tN Qovr u}vJty "CU=
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?mQ

tQ}
Dx=W

|o
DN}U

oQ=D
iQ|

v}@V
}B

CPG4 w CPG3 'CPG2 'CPG1 ?mQt |=yQ}Dx=W R= |}xvwtv "12 pmW
"OwOLt <=RH= pOt QO xOWxOwRi= |rw] |xOvvmCNU w |[Qa |xOvvmCNU =@

"?mQt |=yQ}Dx=W OwOLt u=tr= pOt R= |}xvwtv "13 pmW
xO=iDU= |rw] |xOvvmCNU R= QwmPt |xvwtv wO |y=oW}=tR; pOt QO xmv; x@ xHwD
OQw;Q@ QO |O=yvW}B |r}rLD VwQ CkO |@=} RQ= |=Q@ =yv; R= u=wD|t 'CU= xOW
'|}=QH= C=}�RH xm CU= sRq QmPD u}= "OQm xO=iDU= |@ wN x@ Q}Dx=W |WQ@ Ctw=kt
j@=]t Q[=L |xar=]t QO xOWxDiQo Q_v QO Q}Dx=W Kr=Yt C=}YwYN w 'O=a@=
u; T=U=Q@ OwOLt <=RH= |=y|R=UpOt w xOw@ [14]'Q}N= |y=oW}=tR; C=ar=]t

"CU= xOW s=Hv=

OwOLt <=RH= p}rLD "1"3
|Oa)@xU pOtl} '�13 pmW j@=]t� |]NQ}e OwOLt <=RH= |=yp}rLD s=Hv= |=Q@
|=yjQw w 'u=H 'Q}Dx=W p=@ "CU= xOW xO=O xaUwD ANSYS Q=Ri=sQv R= xO=iDU= =@
=@ |vD@ p=O w SHELL281 |}xQo 8 |}xDUwB u=tr= =@ |Oqwi CtUk |D} wkD
?}DQD x@ R}v |WQ@ Cq=YD= w =yQwD=tQ; "CU= xOW |R=UpOt SOLID185 u=tr=
"CU= xOW |R=UpOt SOLID95 |}xQo 20 u=tr= w LINK8 \@=Q u=tr= =@
=} |Oqwi p=@ hQ] x@ p=O 'CU= Q=Wi CLD |vD@ p=O xm |v=tR 'C@Ft Qovr QO
Oy=wN xO=O xaUwD =yv; u}@ |Q=Wi |wQ}v u}=Q@=v@ w Ovm|t CmQL |WQ@ Cq=YD=
|}xrY=i 'Ovm|tCmQLhr=NtCyH QO p=O xm|v=tR|va} '|ivt QovrCLD "OW
'Q=DiQ u}= uOQmpOt |=Q@ "O};|t OwHw x@ |WQ@ Cq=YD= O=ODt= QO p=O w p=@ u=}t
Kw]U |wQ Q@ 'TARGE170 w CONTA174 K]U x@ K]U p=YD= |=yu=tr=
Qy 'l =m]Y= ?} Q[ h} QaD =@ "CU= xOW xO=O Q=Qk |}xDUwB w SOLID u=tr=
QO "Ovvm |R=UpOt =Q K]U wO u}@ VRer OvDUy QO=k Cq=YD= GwR u}= R= s=Om
'xDiQoCQwY p}rLD QO "CU= xOW ZQi 0 45 l =m]Y= ?} Q[ VywSB u}=
xDiQo Q=Qk xO=iDU= OQwt [14]'Q}N= |y=oW}=tR; C=ar=]t QO xOWxO=O C=}YwYN
w u=UWm CQwYx@ Kr=Yt w |R=UpOt pt=m |Q}tNu=UWm pOt =@ Oqwi Q=DiQ w
w uD@ |Q=Wi Ctw=kt OQwt QO QDW}@ C=aq]= |=Q@ "CU= xOW ZQi OQou=Uty

"OQm ẁHQ [14]'QwmPt `HQt x@ u=wD|t Oqwi
xQ=W= u; x@ =Hv}= QO CU= sRq w CU= xOW C}=aQ p}rLD QO xm |Qo}O |xDmv
,qt=m Q}Dx=W |wQ Q@ |Q=PoQ=@ Qo = "CU= Q}Dx=W u=H QO Vv=tm p=ta= VwQ 'OwW
'OW=@ xDW=Ov |}x}rw= Xkv xvwoI}y R}v pv=B u}= w OW=@ u=H pv=B |xLiY uwQO

'uD@ |}xv=wDU= |Q=Wi Ctw=kt fcu '|i=m |[Qa QwD=tQ; uwO@ pmW|Q]@ |Q=Wi
R= xm 'CU=yDv= l} QO |Q=Wi lDUO QwLt Q@ Owta QDlJwm `]kt K]U Ast w

%O};|t CUOx@ 29 w 28 |=yx]@=Q
Ast = dstDs (28)

dst = Ds sin! ! = tan�1(a
l
) (29)

|WQ@ Ctw=kt "CU= |Q=Wi lDUO ZQa dst w M}tpo Q]k Ds '=yu; QO xm
x@ 30 |x]@=Q R= [23]'ACI23318M-05 T=U=Q@ u=wD|t R}v =Q B |x}L=v QO

%OQw; CUO
VC�B = 0 17pfcu(B � bf )ds (30)

"CU= VQ@ |=Q@ p=O QF-wt Ct=N[ ds w |vD@ p=O ZQa B 'u; QO xm|Qw] x@
|=yx}L=v |WQ@ Ctw=kt ẁtHt =@ Q@=Q@ |vD@ p=O |rm |WQ@ C}iQ_ u}=Q@=v@

%OwW|t xDWwv 31 |x]@=Q CQwYx@ w CU= D w B
VC = VC�D + VC�B (31)

w OQ=Ov =Q QDW}@ Q=@ ptLD Qo}O ?mQt Q}Dx=W 'OwN |WQ@ C}iQ_ x@ uD@ uO}UQ =@
|Oqwi CtUk |WQ@ Ctw=kt ẁtHt R= ?mQt Q}Dx=W |}=yv |WQ@ Ctw=kt u}=Q@=v@

%�32 |x]@=Q� O};|t CUO x@ (Vc) |vD@ p=O w (Vs) Q}Dx=W
Vult = Vs + Vc (32)

|O=yvW}B VwQ CkO |@=} RQ= "3
|=yQ}Dx=W |WQ@ C}iQ_ |v}@V}B QO |O=yvW}B |r}rLD VwQ CkO 'xt=O= QO
w |O=yvW}B VwQ R= xOt;CUO x@ G}=Dv |xU}=kt =@ |rw] |xOvvmCNU =@ ?mQt
s=Hv= |=Q@ "CU= xDiQo Q=Qk |@=} RQ= OQwt |]NQ}e OwOLt <=RH= |=yp}rLD G}=Dv
u}vJty "CU= xOW xO=iDU= [26] ANSYS Q=Ri=sQv R= OwOLt <=RH= |=yp}rLD
R= xOt;CUO x@ G}=Dv =@ xU}=kt QO |WQ@ C}iQ_ QO |rw] |=yxOvvmCNU Q}F-=D
|=yQ}Dx=W 'Qw_vt u}= |=Q@ "CU= xOW K} QWD xOvvmCNU uwO@ ?mQt |=yQ}Dx=W
|=ys=v =@ |}=yxvwtv w xDiQo Q=Qk Q=m |=v@t [14]'2003 p=U QO |}xOWV}=tR;?mQt
xOWQmP |=yxvwtv QO "CU= xOW ?=NDv= CPG4 w CPG3 'CPG2 'CPG1
|=ypv=B QO |}xOvvmCNU xvwoI}y w xOW xO=iDU= |[Qa |xOvvmCNU R= \ki
x@=Wt ,qt=m =yxvwtv u}= "CU= xOWv xO=O Q=Qk |Q]k =} w |rw] CQwYx@ |WQ@
C@Uv |QDlR=v u=H 'CPG1 |xvwtv xm CU= u; QO \ki =yv; Cw=iD w OvDUy
p=O QO |i=[= |WQ@ QwD=tQ; 'CPG4 w CPG3 |=yxvwtv w CPG2 |xvwtv x@
x@ jta C@Uv xm CU= u; CPG4 w CPG3 |=yxvwtv Cw=iD "Ov=xDW=O |vD@
|xar=]t QO =yxvwtv u}= R= s=Om Qy "CU= 150 w 250 ?}DQD x@ =yv; QO Ct=N[
pv=B u=H QO |Q}oQ=Qk hrDNt Cr=L 3 QO |rw] |xOvvmCNU R= xO=iDU= =@ Q[=L
"Ov=xOW sw=kt u=H \Uw QO w '|v=DLD p=@ x@ l}ORv '|v=kwi p=@ x@ l}ORv %pt=W
ZQi QDt|r}t 10 =@ Q@=Q@ w C@=F |rw] |xOvvmCNU Ct=N[ 'OQ=wt |t=tD QO
xi=[= u; x@ |rw] |xOvvmCNU xm '=yxvwtv u}= R= |m}D=tW Q} wYD "CU= xOW

"CU= xOW xO=O u=Wv 12 pmW QO 'CU= xOW
[14]'QwmPt |y=oW}=tR; C=ar=]t R= Qo}O |xOW?=NDv= Q}Dx=W |xvwtv wO
=@ "OvQ=O u=H pv=B \Uw QO |rw] |xOvvmCNU xm 'OvDUy CPG8 w CPG7
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|xOvvmCNU Cw=iDt |=yC}akwt =@ ?mQt Q}Dx=W |=Q@ RU}tuwi VvD "14 pmW
C}akwt x@ xHwD =@ u=H pv=B Vv=tm |ovwoJ w CPG2 |xvwtv |=Q@ |rw]

"|rw] |xOvvmCNU
hQat 'CU= xOW xO=O ?mQt Q}Dx=W Qy |=Q@ 1 pwOH QO xm 'Vexp |y=oW}=tR;
Q=@ x@ QwmPt `HQt QO xOWx�=Q= Q}O=kt =Q} R "CU= [14]`HQt QO xOWxO=O Q}O=kt hYv
VwQ u}= R= xOW|v}@V}B Q}O=kt xm|r=L QO 'OwW|t \w@ Qt =yQ}Dx=W |oDN}Uo

"CU= |oDN}Uo Q=@ hYv |va} 'Q}Dx=W pv=B l} |WQ@ Ctw=kt x@ \w@ Qt
|r}rLD VwQCkO =OD@= "CU= xDiQo Q=QkEL@ OQwt G}=Dv x=oO}O wO R= 'xt=O= QO
QO |rw] |=yxOvvmCNU Q}F-=D TBU w |UQQ@ |WQ@ C}iQ_ OQw;Q@ QO |O=yvW}B
|=Q@ Vult=VANSY S Q}O=kt "CU= xOW xar=]t ?mQt |=yQ}Dx=W |WQ@ Ctw=kt
OyO|t u=Wv 'CU= xOW CUQyi 1 pwOH QO xm CPG4 =D CPG1 |=yxvwtv
�8 R= QDtm OwOLt <=RH= |R=UpOt x@ C@Uv |O=yvW}B |r}rLD VwQ |=]N xm
"OwW|t ?wULt pw@k p@=k Q=Okt l} |r}rLD |=yVwQ QO =]N u=R}t u}= "CU=
|=yxOvvmCNU R= CPG4 =D CPG1 |y=oW}=tR; |=yxvwtv QO xm =Hv; R=
OQw;Q@ QO |O=yvW}B VwQ |HvUCLY |=Q@ u=wD|tv 'CU= xOWv xO=iDU= |rw]
l}ORv Q}O=kt |@Uv Qw] x@ =t= "OQm O=vDU= =yv; |y=oW}=tR; G}=Dv x@ |WQ@ C}iQ_

"O=O s=Hv= ,qt=m =Q p}rLD u=wD|tv u}=Q@=v@ w O=O Oy=wNv MQ Vv=tm l} Qw�D Q_v R=
u=wvax@ |}xLiYuwQ@ u=mtQ}}eD l} CU= sRq |]}=QW u}vJ QO 'Qo}O CQ=@a x@
|=Q@ =RHt |r}rLD |xrLQt wO Qw_vt u}= |=Q@ "OwW p=ta= xR=U x@ x}rw= Xkv
Q}O=kt |Wv=tm p}rLD 'pw= |xrLQt QO "CU= xOW ^=Lr Q}Dx=W |OOa |xar=]t
pY=L Owt u}rw= w xOW xDiQo Q=mx@ |Wv=tm |=yOwt |v}@V}B |=Q@ xR=U |xS} w
x@ umtt |Wv=tm MU=B |R=Ux}@W Qw_vt x@ x}rw= pmWQ}}eD u=wvax@ p}rLD u}= R=
x}rw= pmWQ}}eD xm |r=L QO 'swO |xrLQt QO TBU "CU= xOW p=ta= Q}Dx=W u=H
u}= x@ "CU= xOW s=Hv= OwOLt <=RH= |]NQ}e p}rLD 'OQ=O OwHw Q}Dx=W u=H QO

"CU= xOW xDiQo Q_v QO p}rLD G}=Dv QO |Oqwi <=RH= |Wv=tm C=QF= ?}DQD

=yEL@ w G}=Dv "2"3
CU= u; 'OwW pQDvm OwOLt <=RH= |=yp}rLD R= xO=iDU= =@ O}=@ xm |}xH}Dv u}rw=
OwN x@ \w@ Qt |}=We |WWm u=O}t Ov=wD@ �0� w �1� |=ypv=B R= s=Om Qy xm
|v=DLD p=@ |m}ORv QO |rw] |xOvvmCNU |Dkw 'Qo}O CQ=@a x@ "OvyO xaUwD =Q
OyO xaUwD OwN uwQO =Q |}=We |WWm u=O}t Ov=wD@ O}=@ �1� pv=B 'OQ}o|t Q=Qk
O}=@ �0� pv=B 'OwW|t `k=w |v=kwi p=@ |m}ORv QO QwmPt |xOvvmCNU |Dkw w
'OwW `k=w u=H pv=B \Uw QO xOvvmCNU Qo = u}vJty "OW=@ xDW=O =Q |}=v=wD u}=
xaUwD \@=wQ xm OwW|t |Qw;O=} "OwW `k=w pv=B wO Qy QO O}=@ |}=We |WWm u=O}t

"CU= xOW |R} Qx}=B Cr=L 3 u}= T=U=Q@ xDWPo |=yVN@ QO xOWxO=O
QO |}=We |WWm u=O}t xm OyO|t u=Wv OwOLt <=RH= |=yp}rLD G}=Dv
|rw] |xOvvmCNU |Q}oQ=Qk pLt x@ xDU@=w 'CU= xOW xDio xJv; j@=]t =ypv=B
|=Q@ =Q RU}t uwi VvD `} RwD '14 pmW "O@=}|t xaUwD �0� w �1� |=ypv=B QO
=Q xDmv u}= w OyO|t u=Wv xOvvmCNU |Q}oQ=Qk Cr=L 3 QO CPG2 |xvwtv
|WWm u=O}t |xaUwD |}=v=wD 'xOvvmCNU pLt x@ xDU@=w pv=B Qy xm Ovm|t C=@F=
'OQ}o|tv pmW |}=We VvD u=O}t xm |}=ypv=B QO CU= |y}O@ "OQ=O =Q |}=We
=Pr w CU= QDnQR@ (�y) s}rUD VvD R= (�cr) u=UWm |v=QL@ |WQ@ VvD Q=Okt
QO |}=We |WWm u=O}t |xaUwD =t= "Ot; Oy=wNv OwHw x@ u; |=Q@ Vv=tm \}=QW
(�y) s}rUD VvD R= (�cr) u=UWm |v=QL@ |WQ@ VvD xm OyO|t u=Wv =ypv=B
Q=JO u=H jQw '�cr Q=Okt x@ pv=B uwQO |WQ@ VvD uO}UQ =@ u}=Q@=v@ w CU= QDtm
"OQ}o|t pmW u; QO |WWm |}=We VvD xm CU= s=ovy u}= QO "OwW|t Vv=tm
w �1� pv=B wO Qy =} w l} QO xm OyO|t u=Wv =Q |Q=PoQ=@ R= |}x_Lr '14 pmW
xaUwD u=mt= |}=We |WWm u=O}t w xOW QDnQR@ �cr R= OwHwt |WQ@ VvD �0�
|=Q@ xm |}x}rw= ZQi ?}DQD u}= x@ "CU= xOW Vv=tm Q=JO u=H jQw w xDi=}
pY=L G}=Dv u=wD|t uwvm = "OwW|t C=@F= 'Ow@ xOW s=Hv= |r}rLD \@=wQ |xaUwD
xU}=kt OwOLt <=RH= G}=Dv =@ =Q Q}Dx=W |WQ@ C}iQ_ |v}@V}B QO |r}rLD VwQ R=

"O=O Q=Qk VHvU OQwt =Q |r}rLD VwQ CkO w OQm
VN@ |WQ@ Ctw=kt |O=yvW}B |r}rLD VwQ R= xO=iDU= =@ Qw_vt u}= |=Q@
'Vcr pv=B Qy |=Q@ Q}Dx=W |Oqwi CtUk |v=QL@ |WQ@ Ctw=kt 'Vs Q}Dx=W |Oqwi
x@U=Lt Vult ?mQt |=yQ}Dx=W |}=yv Ctw=kt w 'Vc |vD@ p=O |WQ@ Ctw=kt
u; Q_=vDt OwOLt <=RH= G}=Dv =@ xOW|v}@V}B Q}O=kt =@ x=Qty '1 pwOH QO w xOW
Vult=VANSY S Q}O=kt 'pwOH|}=yDv= uwDU wO QO "CU= xOWCUQyiVANSY S
|WQ@ Ctw=kt C@Uv |xOvyOu=Wv ?}DQD x@ xm CU= xOW x�=Q= Vult=Vexp w
<=RH= R= xOt;CUO x@ Q_=vDt Q}O=kt x@ (Vult) |r}rLD VwQ =@ xOW|v}@V}B |}=yv
Q}O=kt xm CU= sRq QmPD u}= "CU= (Vexp) |y=oW}=tR; w (VANSY S) OwOLt
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Dx=W
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oQ=D
iQ|

v}@V
}B"CPG4 =D CPG1 |=yxvwtv x@ \w@ Qt |rw] |xOvvmCNU =@ ?mQt |=yQ}Dx=W |}=yv |WQ@ Ctw=kt |xU}=kt "1 pwOH

Vult
Vexp

Vult
VANSY S

Vexp VANSY S Vult VS1 Vs0 Vcr1 Vcr0 Vc h Q}D x=W
(Kn) (Kn) (Kn) (Kn) (Kn) (Kn) (Kn) (Kn) (mm)

1 08 1 04 431 448 466 267 98 54 98 101 187 5 CPG1-T

1 05 1 02 431 443 453 216 136 75 75 101 375 CPG1-M

1 08 1 06 431 440 466 98 267 98 54 101 362 5 CPG1-B

1 26 1 07 562 660 706 444 164 250 164 98 187 5 CPG2-T

1 29 1 03 562 702 724 313 313 313 313 98 375 CPG2-M

1 26 1 08 562 656 706 164 444 164 250 98 362 5 CPG2-B

1 01 1 03 543 531 551 267 98 54 98 183 187 5 CPG3-T

1 01 1 02 543 527 548 216 136 75 75 183 375 CPG3-M

1 01 1 04 543 525 551 98 267 98 54 183 362 5 CPG3-B

1 16 1 07 675 736 784 444 164 250 164 176 187 5 CPG4-T

1 19 1 03 675 779 802 313 313 313 313 176 375 CPG4-M

1 16 1 08 675 729 784 164 444 164 250 176 362 5 CPG4-B

"CPG8 w CPG7 ?mQt |=yxvwtv x@ \w@ Qt |rw] |xOvvmCNU =@ ?mQt |=yQ}Dx=W |}=yv |WQ@ Ctw=kt |xU}=kt "2 pwOH
Vult
Vexp

Vult
VANSY S

Vexp VANSY S Vult Vs2 VS1 Vs0 Vcr2 Vcr1 Vcr0 Vc Q}D x=W
(Kn) (Kn) (Kn) (Kn) (Kn) (Kn) (Kn) (Kn) (Kn) (Kn)

0 91 0 96 436 412 396 267 158 116 50 75 75 129 CPG7
1 03 1 05 629 616 646 517 313 313 208 313 313 129 CPG8

|=yxOvvmCNU =@ CPG8 w CPG7 ?mQt |=yQ}Dx=W R= |}xvwtv "15 pmW
"|[Qa w |rw]

=@ |=yQ}Dx=W QO =yxOvvmCNU xvwou}= u}vJty "CU= Ct=N[ x@ jta C@Uv
QO =t= "OwW `k=w QF-wt Ov=wD|tv 'CU= sm =L =yv; Q=DiQ Q@ |WQ@ Owt xm 'x=Dwm |xv=yO
|xOvvmCNU uOwRi= Q}F-=D 'sm Ct=N[ x@ jta C@Uv w Ovr@ |xv=yO =@ |=yQ}Dx=W
x@ Q[=L |xar=]t QO xm |Qw] x@ 'CU= xOw@ xHwD p@=k |WQ@ Ctw=kt QO |rw]

"CU= xOW xOQw;Q@ �25 OwOL QO \UwDt Qw]
"CU= CPG8 w CPG7 |=yQ}Dx=W x@ \w@ Qt 2 pwOH QO xOWx�=Q= G}=Dv
|rw] w |[Qa |xOvvmCNU wO Qy =@ xm ?mQt |=yQ}Dx=W xvwou}= |WQ@ Ctw=kt
Q_v QO pv=B Qy QO |WtN Qovr QF= xmv}= ZQi =@ 15 pmW j@=]t 'Ov=xOW sw=kt
2 pwOH "CU= E |x}L=v wD |x}L=v |WQ@ Ctw=kt u} QDtm |w=Ut 'OwWv xDiQo
QDnQR@ Q}Dx=W wO Qy |=Q@D |x}L=v x@ \w@ Qt Vs1 w Vs0 ẁtHt xm OyO|t u=Wv
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