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xm 'CU= xR=U |vwt=Q}B |=yuwDU x@ O}OW OQwNQ@ =} w xR=U QO Q=Hiv= ẁkw pt=wa
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"=yOQor}t u=UWm |xOwOLt |m}v=mt C=YNWt "2 pwOH

(�) XwYNt sQH (�) uwU=wB ?} Q[ (E) |v=UWm pwOt
2400 kg/m3 0 2 24757e6 (Pa)

"=yOQor}t l}DUqB xOwOLt C=YNWt "3 pwOH
(MPa) s}rUD VvD |Q}tN VvQm

280 0
370 0 09

"uD@ u=UWm |xOwOLt |m}v=mt C=YNWt "4 pwOH
(�) XwYNt sQH (�) uwU=wB ?} Q[ (E) |v=UWm pwOt

7850 kg/m3 0 3 2625e7 (Pa)
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|oDUw}B "CU= xOW |R=UpOt 'OQ=O OwHw ABAQUS Q=Ri=sQv QO xm |Q}tN
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"xar=]t OQwt u=tDN=U A}D uqB "2 pmW
"xk@] 5 |Oqwi u=tDN=U <=[a= |L=Q] G}=Dv "1 pwOH

|aQi |=yQ}D |rY= |=yQ}D =yuwDU C=k@]
IPE 300 2IPE 300 Box 40� 40� 1 6 hmty
IPE 300 2IPE 300 Box 40� 40� 1 6 1
2IPE 180 2IPE 270 Box 30� 30� 1 6 2
2IPE 180 2IPE 270 Box 30� 30� 1 6 3
2IPE 180 2IPE 270 Box 30� 30� 1 6 4
2IPE 180 2IPE 270 Box 30� 30� 1 6 5

CN=wvm} w xO=U <=RH= |L=Q] 'Qo}O |wU R= w OW=@ �xR=U |@v=H u=mtQ}}eD w
QO xOvwQV}B |@=QN |UQQ@ x@ xm |D; |=yVN@ QO u=wD|t ?}DQD u}O@ "OW=@
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xm |Q=DiQ ẁv x=Qty x@ =yv; x@ \w@ Qt C=YNWt xt=O= QO xm 'CU= xOW xO=iDU=

"CU= xOW xQ=W= 'CU= xOW xDiQo Q_v QO =yu=tr= |=Q@
Oqwi �

Oqwi s}rUD Ctw=kt xmv}= p}rO x@ UFC 4-023-03 |xt=vu}}; x@ xHwD =@
l} R= |@ QHD CQwYx@ 'CU= u; |xYNWt Ctw=kt R= QDW}@ �25 ,=@} QkD
xOW xO=iDU= xYNWt u}= uOQmQw_vt |=Q@ 1�SIF� Ctw=kt V}=Ri= ?} Q[
|}=yvVvD |=Q@?} Q[ u}= 'xOWQmP |xt=vu}}; j@=]t u}vJty �3 pmW�"CU=

[16]"CU= 1 05 Q@=Q@ Oqwi
KrUt uD@ �

<=RH= |=yQ=Ri=sQv QO |R=UpOt |=Q@ Kr=Yt u} QDxO}J}B R= |m} KrUt uD@
Q=DiQ QO OwOLt <=RH= |R=UpOt QO Kr=Yt CUQO h} QaD "CU= OwOLt

89



"""|
=yu

=tDN
=UQ

OxO
vwQV

}B|
@=QN

C}r
@=k|

UQQ
@"xOWp=ta= |xOvR w xOQt |=yQ=@ Q}O=kt "6 pwOH

(Kg/m2) xOvR Q=@ (Kg/m2) xOQt Q=@ C}akwt
200 335 C=k@]
150 310 s=@

|xt=vu}}; j@=]t xOvwQV}B |@=QN p}rLD |m}t=v}O |Q=PoQ=@ |xwLv "5 pmW
[19]"UFC 4-023-03

|Q=PoQ=@ "2"2"2
VwQ R= xO=iDU= QO syt Q=}U@ OQ=wt R= |m} |RQt \}=QW p=ta= w |Q=PoQ=@ h} QaD
"Ovm |O=} R C=Q}}eD VwNDUO Ov=wD|t =Q xR=U Q=DiQ xm =QJ 'CU= OwOLt <=RH=
xOvR w xOQt |=yQ=@ '�uwDU 'Q}D� xR=U <=RH= uRw %pt=W xR=U x@ xOWp=ta= |=yQ=@
|=yQ=@ w Vv=Qo ?=DW uDiQoQ_vQO =@ xR=U <=RH= uRw "OvDUy xR=U hm Q@ OQ=w

"CU= xOW p=ta= =ypOt x@ 6 pwOH j@=]t R}v xOvR w xOQt
|=yCr=L |x}rm |]NQ}e |m}t=v}O p}rLD QO xO=iDU= OQwt |Q=PoQ=@ ?}mQD
|m}t=v}O p}rLD QO "�1 |x]@=Q� CU= UFC |xt=vu}}; j@=]t xOWxDiQo Q_v QO
Q=@ O}OWD ?} Q[ R= xO=iDU= GSA w UFC |xt=vu}}; wO Qy 'xOvwQV}B |@=QN

[19]"Ovvm|tv x}YwD =Q |m}t=v}O
1 2D + 0 5L + 0 2W (1)

OQwt hPL R= p@k uwDU |QwLt ptar=Tma '|]NQ}e|m}t=v}O p}rLD s=Hv= |=Q@
|=ywQ}v u}= '=yuwDU hPL Ov}=Qi u=} QH QO R}v u; R= TB w OQ}o|t Q=Qk x@U=Lt
'5 pmW "OvwW xOWhPL |=yuwDU u} Ro}=H O}=@ xOWx@U=Lt |QwLt RmQtDt
[19]"OyO|t u=Wv =Q xOWhPL uwDU ptar=Tma w |rkF |=yQ=@ p=ta= |xwLv

"CU= UFC 4-023-03 |xt=vu}}; j@=]t |Q=PoQ=@ |wor= u}=
|Ov@Vt 3"2"2

|=yC}tm R= |m} w p}rLD �=yu=tr= sm O=OaD� CWQO |=yu=tr= =@ =Q =ypOt =OD@=
CW=O=} =Q pOt R= x=wNrO |x]kvl} QO TR}tuwiVvD |xv}W}@ Q=Okt,qFt|HwQN
uOQmQDR} Q Ov}=Qi "s}vm|t p}rLD ,=OOHt =Q xr�Ut w QDR} Q =Q =yu=tr= TBU "s}vm|t
'7 pwOH "OwW sm Q=}U@ G}=Dv u=}t hqDN= xm s}yO|t xt=O= |}=H =D =Q =yu=tr=
j@=]t "OyO|t u=Wv =Q Q_vOQwt |=ypOt R= |m} |UQQ@ QO ?=wH |}=Qoty OvwQ
QDt|r}t 30 w 60 '90 |=yu=tr= |xR=Ov= |=Q@ xm OwW|t x_Lqt QwmPt pwOH
=Pr "Ov=xOW u=tr= R}=U R= pkDUt =y?=wH 'Qo}O CQ=@ax@ "Ov=xOW =Qoty =y?=wH
'Cr=L u}= QO xm =QJ 'CU= QDt|r}t 90 u=ty xr�Ut u}= |=Q@ ?U=vt u=tr= R}=U

"OW=@ QDt|r}t 30 u=tr= |xR=Ov= xm CU= |Dr=L R= QDtm xr�Ut pL u=tR
|R=UpOt VwQ |HvUQ=@Da= "4"2"2

'VywSB u}= QO xO=iDU= OQwt OwOLt <=RH= |R=UpOt VwQ Q=@Da= |UQQ@ Qw_vtx@
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|@=QN Q@=Q@ QO xR=U MU=B QO |}xOvvmu}}aD Vkv Ov=wD|t C=@U=Lt QO =yp=O QF=

"OW=@ xDW=O xOvwQV}B

|QwLt |wQ}v Q=}at "2"4
Cr=L QO xm OwW|t xOy=Wt xk@] 5 u=tDN=U QO 25 pmW Q=Owtv x@ xHwD =@
uwDU QO wQ}v u} QDW}@ 'OwW|t xDW=OQ@ E1 uwDU xm |t=ovy 'uwDU hPL swO
D2 uwDU 'Ov=xOW hPL D1 w E1 |=yuwDU xm |t=ovy R}v w xOW O=H}= C2
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