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'xrwr Q]k D 'xrwr |wQ l =N `=iDQ= H 'l =N QF-wt XwYNt uRw 
0 'u; QO xm
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581 � =@ |xU=t 14 2 1 5D xrwr |q=@ xm@W � Q=yt 2 50 M34�15 C@ w]Q
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856 � lWN |Dr}U |xU=t 13 5 1 5D xrwr |q=@ O} Qow�S 2 100 M38
1320 � lWN |Dr}U |xU=t 13 5 1 5D xrwr |q=@ xm@W � Q=yt 2 100 M39
921 � lWN uW 20 � � � KrUtQ}e 2 100 M40
1085 � lWN uW 20 1 5D xrwr |q=@ O} Qow�S 2 100 M41
1680 � lWN uW 20 1 5D xrwr |q=@ xm@W � Q=yt 2 100 M42
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Q} R QO xOvvmKrUt sDU}U xm |t=ovy =Q QwmPt Cr=L xU u}@ |xU}=kt '5 pmW
QO xm@W � Q=yt sDU}U |Q=PoQF= u=R}t xm &OyO|t u=Wv 'OW=@ xOW ?Yv xrwr
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G}=Dv |xU}=kt =@ u}vJty "CU= xOWQmP |xar=]t QO O} Qow�S ZQa uOw@ QDW}@ QF=
QO xYqN Qw]x@ xm 'Q[=L VywSB QO xDiQos=Hv= |OOa |R=UpOt w |y=oW}=tR;
xOy=Wt |@ wNx@ =Q G}=Dv uOw@ l}ORv u=wD|t 'CU= xOW xOv=Hvo 3 w 2 |=ypwOH
R= pY=L G}=Dv =@ |y=oW}=tR; |=yuwtR; R= pY=L G}=Dv |xU}=kt u}=Q@=v@ "OQm
Ck@=]t xm OyO|t u=Wv u}W}B C=ar=]t R= pY=L G}=Dv w |OOa |R=UpOt
CLY '|OOa |R=UpOt w |y=oW}=tR; G}=Dv w OQ=O OwHw G}=Dv u}@ |@ wN Q=}U@
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VR} Q 'pmW|vLvt |oDN}Uo |xwo |Q}opmW lQDWt pt=a "OvyO|t u=Wv =Q
V}=Ri= "CU= xrwr Q} R QO xOWp}mWD |r=N |=[i uOQm QB |=Q@ xrwr h=Q]= l =N

xOvvmKrUt sDU}U ẁv =@ uwiOt |xrwr |xv}W}@ VvmQ@ Ctw=kt C=Q}}eD "5 pmW
|y=oW}=tR;C=ar=]t R= pY=L|xrwr Q} R QO xOvvmKrUt|x}q wlWN|xU=t QO

�"b = 5D 'h=D = 2 ' N = 1 'D = 50mm�

|xU=t QO xrwr |Owta |}=Hx@=H Q@=Q@ QO xv}W}@ VvmQ@ Ctw=kt C=Q}}eD "6 pmW
'h=D = 2 'N = 1 'D = 50mm�|y=oW}=tR;C=ar=]t R=pY=LlWN

�"b = 5D
=Q xrwr |xv}W}@ VvmQ@ Ctw=kt Ov=wD|t QwmPt sDU}U R= xO=iDU= xm OvyO|t u=Wv
Cr=L x@ C@Uv Q@=Q@ 2 5 OwOL w KrUtQ}e |xU=t Cr=L x@ C@Uv Q@=Q@ 4 OwOL
?}DQD x@ |OOa |R=UpOt QO V}=Ri= u}= "OyO V}=Ri= |rwtat O} Qow�S R= xO=iDU=

"OyO|t u=Wv =Q |@ wN Ck@=]t xm CU= xOt; CUOx@ 2 6 w 3 7
R= =Q xrwr |Owta |}=Hx@=H Q@=Q@ QO VvmQ@ |wQ}v C=Q}}eD |xwLv '6 pmW
uRw xm M28 wM 27 'M4 |=yxvwtv |=Q@ "OyO|t u=Wv |y=oW}=tR; C=ar=]t
50 Q@=Q@ xrwr Q]k '?amtQDt Q@ uDw}vwr}m 1420 Q@=Q@ lWN |xU=t XwYNt
250 Q@=Q@ xOvvmKrUt |x}q ZQa w QDt|r}t 100 Q@=Q@ xrwr uiO jta 'QDt|r}t
CUOx@ uDw}v 696 w 272 '176 Q@=Q@ xv}W}@ VvmQ@ |wQ}v 'CU= xOw@ QDt|r}t
"OQ@|B xm@W � Q=yt R= xO=iDU= C}ty= x@ u=wD|t |@ wNx@ u}=Q@=v@ "CU= xOt;
�54 u=R}t x@ ,=@} QkD xrwr Q} R QO 'O} Qow�S \ki R= xO=iDU= 'OwW|t xOy=Wt xmv=vJ
V}=Ri= Ea=@ '�395 u=R}t x@ ,=@} QkD xrwr Q} R QO xm@W � Q=yt sDU}U R= xO=iDU= w

"OwW|t xOvvmKrUt uwO@ |xrwr |xv}W}@ VvmQ@ Ctw=kt

l =N |oDN}Uo |=ysR}v=mt |UQQ@ "6
\w]N xm OvyO|t u=Wv l =N |oDN}Uo |=ysR}v=mt |wQ Q@ u}W}B C=ar=]t
l =N |oDN}Uo |xwo "OvwW|t xDN}Uo pmW|vLvt |WQ@ K]U l} =@ xrwr
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"Kr=Yt ẁv Q}}eD =@ xrwr VvmQ@ Ctw=kt |xv}W}@ Q}}eD |xwLv "10 pmW

"l =NC@w]Q OYQO Q}}eD =@ xrwrVvmQ@Ctw=kt |xv}W}@ Q}}eD |xwLv "11 pmW

C@w]Q u=R}t V}=Ri= =@ l =N |Qy=_ l =m]Y= |x}w=R ?} Q[ Q}}eD "12 pmW
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p}mWD Ea=@ 'xm@W � Q=yt w O} Qow�S R= xO=iDU= Cr=L QO l =N |WWm Ctw=kt
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1. uplift resistance
2. upheaval buckling
3. peak uplift resistance
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