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Ctw=kt V}=Ri= =@ xm CiQo xH}Dv u=wD|t u}=Q@=v@ &CU= xOW Q@=Q@ 1/07 w 4 ?}DQD
"OyO|t u=Wv OwN R= |QDy@ Q=DiQ w OwW|t QDW}@ p=YD= |Q}PBpmW '|iQYt I}B
OvQ=O |@ wN Q=}U@ |Q}PBpmW '8/8 |xk@] |=yI}B xmu}= x@ xHwD =@ u}vJty
'OvyO|t u=Wv OwN R= |OQD Q=DiQ '12/9 |xk@] |=yI}B 'sy Qo}O hQ] R= w
\UwD xH}Dv u}= "OwW|t |oDN}Uo Q=JO w Ovm|t Ci= QDOwR M20�12/9 I}B
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""CU= xDW=Pov x}rw= |DNU QO |Q}otWJ
xH}Dv u=wD|t u}W}B |=yVN@ w |vwvm VN@ R= xOt; CUO x@ G}=Dv x@ xHwD =@
Q}}eD w OvQ=Po|t Q}F-=D x}rw= |DNU QO |iQYt I}B |tU= Q]k w ẁv \ki xm CiQo
Q@ "OvQ=Ov |Q}F-=D x}rw= |DNU QO |vD@ p=O |Q=Wi Ctw=kt Q}}eD =} w QwD=tQ; OYQO
xR=U Q=DiQ QO I}B |Q=PoQ=@ \ki 'x}rw= pL=Qt QO xm O=O u=Wv u=wD|t T=U= u}=
uD@ |=y|oS} w 'I}B Q@ xwqa '|Q}tN R=i x@ OwQw w R=i u}= R= QPo R= TB &CU= QF-wt
O=H}= |=ylQD w 24 pmW QO xOW x�=Q= G}=Dv "OvDUy Q=PoQF= p=YD= Q=DiQ QO R}v
CUO x@ |xH}Dv T=U= Q@ "CU=aO= u}= Q@ |y=wo 14 pmW I}B h=Q]= QO xOW
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yt "QwD=tQ; OYQO T=U= Q@ pOt Qy QO xOW xO=iDU= |=yQDt=Q=B C=}�RH "3 pwOH
uD@ p=O Ct=N[ |vD@ p=O |Q=Wi Ctw=kt QwD=tQ; OYQO I}B ẁv I}B |tU= Q]k xvwtv

(mm) (Mpa) (mm)

120 52 1/5 8/8 20 RF

120 52 0/75 8/8 20 0/5RF

"|vD@ p=O |Q=Wi Ctw=kt T=U= Q@ pOt Qy QO xOW xO=iDU= |=yQDt=Q=B C=}�RH "4 pwOH
uD@ p=O Ct=N[ |vD@ p=O |Q=Wi Ctw=kt QwD=tQ; OYQO I}B ẁv I}B |tU= Q]k xvwtv

(mm) (Mpa) (mm)

120 25 1/5 8/8 20 C25
120 35 1/5 8/8 20 C35
120 52 1/5 8/8 20 C52

|vD@ p=O |Q=Wi Ctw=kt T=U= Q@ |R=UpOt G}=Dv
|oDN}Uo Owt Fy(kN) SY(mm) Fu(kN) Su(mm) xvwtv
I}B CUmW 60 0/31 122 6 C25
I}B CUmW 67 0/32 152 7 C35
I}B CUmW 68 0/3 164 8/2 C52

"|vD@ p=O Ct=N[ T=U= Q@ |}=Hx@=H - wQ}v Q=Owtv C=Q}}eD "27 pmW

"|vD@ p=O Ct=N[ T=U= Q@ xOW ?PH |SQv= Q=Okt "28 pmW

=Q |vD@ w[a QO Ct=N[ QDt=Q=B u=wD|t u}=Q@=v@ "CU= xDi=} V}=Ri= �1/5 xOW
|=yp}rLD |t=tD "CiQo Q_v QO C} RwBt=m p=YD= Q=DiQ QO QF-wt pt=a l} u=wva x@
QDt=Q=B =@ x]@=Q QO '|oDN}Uo Owt w p=YD= Q=DiQ OQwt QO xDWPo VN@ QO xOW u=}@

"Ovm|t jOY R}v Ct=N[

"uD@ p=O |Q=Wi Ctw=kt T=U= Q@ =yI}B |oDN}Uo "26 pmW

Q}F-=D p=YD= Q=DiQ QO |}xrLQt I}y QO QwD=tQ; OYQO Q}}eD '4"7"2 VN@ R= xOt;
|x}L=v w I}B '|Q=PoQ=@ pL=Qt pm QO xm CiQo xH}Dv u=wD|t u}=Q@=v@ "OQ=Po|tv
"OvwW|tv pta OQ=w =yQwD=tQ; ,=U=U= w OvwW|t Q}oQO |vD@ w[a QO u; h=Q]=
pmW� CU= xOW xDN=vW |oDN}Uo Owt u=wva x@ I}B 'u}W}B |=yVN@ Ovv=ty

"�26

|vD@ p=O Ct=N[ "4"3
300 w 200 '160 hrDNt |=yCt=N[ R= xO=iDU= =@ |vD@ p=O Ct=N[ QF=
C=Q}}eD w pOt Qy QO xOW xO=iDU= |=yQDt=Q=B C=}�RH w CU= xOW |UQQ@ QDt|r}t
Q@ "OwW|t xOy=Wt 27 pmW w 5 pwOH QO ?}DQD x@ |}=Hx@=H - wQ}v |vLvt
Q}}eD I}B |x}rw= |DNU '|vD@ p=O Ct=N[ V}=Ri= =@ xOt; CUO x@ G}=Dv T=U=
xHwD =@ "CU= xDi=} V}=Ri= �2/5 u; |WQ@ C}iQ_ =t= 'CU= xOQmv |yHwDp@=k
'177 Q@=Q@ ?}DQD x@ t300 w t200 't160 |=yxvwtv |}=yv C}iQ_ '5pwOH x@
xOt; CUO x@ QDt|r}t 8/9 w 8/3 '8/3 |}=Hx@=H QO uDw}vwr}m 187 w 181
?PH |SQv= Q=Okt '28 pmW QO xOW xOy=Wt G}=Dv x@ xHwD =@ u}vJty "CU=
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QQ@"u; G}=Dv w |vD@ p=O T=U= Q@ pOt Qy QO xOW xO=iDU= |=yQDt=Q=B C=}�RH "5 pwOH

uD@ p=O Ct=N[ |vD@ p=O |Q=Wi Ctw=kt QwD=tQ; OYQO I}B ẁv I}B |tU= Q]k xvwtv
(mm) (Mpa) (mm)

160 52 1/5 8/8 20 t160
200 52 1/5 8/8 20 t200
300 52 1/5 8/8 20 t300

|vD@ p=O |Q=Wi Ctw=kt T=U= Q@ |R=UpOt G}=Dv
|oDN}Uo Owt Fy(kN) SY(mm) Fu(kN) Su(mm) xvwtv
I}B CUmW 62 0/26 177 8/3 t160
I}B CUmW 62 0/26 181 8/3 t200
I}B CUmW 62 0/26 187 8/9 t300

"OvQ=O =Q |vD@- |Oqwi ?mQt |=yQ}D QO xO=iDU=

|Q=Wi Ctw=kt w |vD@ |xa]k Ct=N[ 'I}B |tU= Q]k '|iQYt I}B ẁv �2
QO |J}B |=yp=YD= |WQ@ Q=DiQ QO QF-wt |=yQDt=Q=B xrtH R= |vD@ |xa]k

"OvDUy C} RwBt=m |=yxR=U
|}=Hx@=H - wQ}v Q=Owtv Q=DiQ QO|vD@ |xa]k |Q=WiCtw=kt w|iQYt I}B ẁv �3
C=aq]= QO Q}}eD u} QDlJwm p=ta= xm |Qw] x@ &OvDUy Q=PoQ}F-=D Q=}U@ 'I}B
- wQ}v Q=Owtv QO xHwD p@=k Q}}eD x@ QHvt 'O=wt VvQm - VvD Q=Owtv x@ \w@ Qt

"OwW|t |}=Hx@=H
|}=Hx@=H - wQ}v Q=Owtv Q=DiQ =@ 'swO Ov@ QO xOW QmP |=yQDt=Q=B Q}F-=D |x]@=Q �4
QwmPt |=yQDt=Q=B Q=Okt xJ Qy xm =vat u}= x@ &CU= s}kDUt |x]@=Q l} 'I}B
OyO|t u=Wv OwN R= |QDW}@ Ctw=kt |Q=PoQ=@ p=ta= R= TB I}B 'OwW QDW}@

"OyO|t u=Wv OwN R= =Q |QDy@ Q=DiQ u; |}=Hx@=H - wQ}v Q=Owtv w
Owt u=wva x@ I}B CUmW 'Q[=L VywSB QO xOW =QH= |=ypOt s=tD QO �5

"CU= xOW xDN=vW |oDN}Uo
u=}=B R= TB xm 'CU= |U=UL Q=}U@ |x}L=v '|vD@ p=O QO I}B h=Q]= |x}L=v �6

"OwW|t |oOQwNlQD Q=JO |Q=PoQ=@

|Q}oxH}Dv "4
'|Q=PoQ=@ |x}rw= pL=Qt QO xm OvyO|t u=Wv Q[=L Q=DWwv QO xOW x�=Q= G}=Dv
Q}=U w CU= Q=PoQ}F-=D p=YD= Q=DiQ QO u; |xR=Ov= w ẁv w OwW|t Q}oQO I}B \ki
"OvQ=Ov x}rw= |DNU QO |Q}F-=D w OvyO|tv u=Wv OwN R= |QF= 'xOW |UQQ@ |=yQDt=Q=B
Q}oQO R}v |vD@ w[a QO u; h=Q]= |L=wv 'I}B Q@ xwqa '|Q=PoQ=@ |Oa@ pL=Qt QO
x@ \w@ Qt |=yQDt=Q=B |v} Qi;Vkv '|Q=PoQ=@ |x}rw= pL=Qt R= QPo R= TB w OvwW|t
Q}}eD x@ QHvt w Ovvm|t =O}B =vat 'u; Ct=N[ w |Q=Wi Ctw=kt |va} 'sy |vD@ p=O
pL=Qt |t=tD QO xmu}= x@ xHwD =@ "OvwW|t p=YD= |}=Hx@=H - wQ}v Q=Owtv Q=DiQ QO
|=yQwD=tQ; ,=U=U= 'OvwW|t Q}oQO |vD@ w[a QO u; h=Q]= |L=wv w I}B |Q=PoQ=@
QF-wt pt=a l} u=wva x@ Ovv=wD@ xm 'OvwW|tv pta OQ=w |vD@ w[a QO xOW QwYLt
|WQ@ Q=DiQ QO QF-wt QDt=Q=B u} QDsyt xm CiQo xH}Dv u=wD|t u}=Q@=v@ "OvwW xDN=vW
VywSB QO "CU= |iQYt I}B |tU= Q]k w ẁv 'C} RwBt=m |xR=U QO |J}B p=YD=

%CU= xOt; CUO x@ G}=Dv u}= 'xOW s=Hv= C=ar=]t T=U= Q@ 'Q[=L
|=Q@ ?U=vt |DNU =@ |wk |WQ@ p=YD= l} O=H}= |}=v=wD |J}B |=yQ}oVQ@ �1
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