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40 50 80 d (mm)
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Q]k =@ |Oqwi p@=m R= Ov@ Q=yt `]kt |=Q@ w H�150� 150�7�10 uyB p=@
Kr=Yt C=YNWt '12 pmW QO =ypOt |xUOvy "CU= xOW xO=iDU= 10 mm

|=yxvwtv "Ov=xOW x�=Q= 5 pwOH QO =yxvwtv |UOvy C=YNWt w 4 pwOH QO
w 13 pmW j@=]t xOv@=}V}=Ri= |xvt=O =@ |@v=H u=mtQ}}eD CLD OwOLt <=RH=
pY=L |}xNQJ |=yQ=Owtv "Ov=xOW p}rLD |UOvy |]NQ}e Q=DiQ uOQm^=Lr =@
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|Oa)@ wO OwOLt <=RH= |=ypOt C=YNWt "1"4
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=yp@=m p=YD= pLt hrDNt |=yC}akwt =@ ?Q=kDtQ}e |=Qo =w |r@=m Ov@ Q=yt =@ ?=k
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"�mm w kN =yOL=w� |WtN |=y?=k

d=dA d Vmax=VA
max Vmax K=KA K xvwtv

1 90 1 91 1 2 54 1
0 9 80 1 2 109 1 09 2 76 2
0 76 68 1 26 115 1 15 2 91 3
0 67 60 1 32 120 1 22 3 10 4
0 54 49 1 33 121 1 28 3 26 5
0 48 43 1 4 128 1 43 3 63 6
0 45 41 1 45 132 1 49 3 78 7
0 44 40 1 48 135 1 53 3 87 8
0 44 40 1 52 138 1 54 3 92 9
0 44 40 1 55 141 1 55 3 93 10

76 kN Q=Okt x@ 2 |xvwtv QO =Qo =w |r@=m |Ov@ Q=yt =@ xm 'CU= 63 kN

R= Q}D |wQ Q@ =Qo =w Ov@ Q=yt |=yp@=m |=yDv= u}@ xrY=i Vy=m =@ "CU= xO}UQ
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"OwW|tv
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|WtN ?=k uwDU |QwLt |wQ}v "CU= xOW xO=O u=Wv |}xr}t Q=Owtv

123



"""|
r@=m

Ov@Q
=yt

OQ@Q
=m|

Qw�D
w|

@QH
D|

UQQ
@

"|Oa)@ wO OwOLt <=RH= |=ypOt |}xNQJ Q=Owtv "14 pmW

"OwOLt <=RH= |=yxvwtv |QwLt |wQ}v QO C=Q}}eD "16 pmW

|DNU x@ =Qo =w |r@=m Ov@ Q=yt =@ |WtN ?=k |DNU C@Uv '|Oa)@ xU OwOLt <=RH=
1 23 |QO@ Q[ |r@=m Ov@ Q=yt =@ ?=k |=Q@ C@Uv u}= w 1 17 'xO=U |WtN ?=k
C@Uv |QDy@ Q=DiQ '=Qo =w |r@=m Ov@ Q=yt =@ |WtN ?=k '|Q}PBpmW Q_v R= "CU=
|WtN ?=k QO =yuwDU |QwLt |wQ}v C@Uv "OyO|t u=Wv |QO@ Q[ Cr=L x@
|r@=m Ov@ Q=yt =@ ?=k |=Q@ C@Uv u}= w 1 1 xO=U |WtN ?=k x@ =Qo =w p@=m =@
V}=Ri= '=Qo =w |r@=m Ov@ Q=yt =@ |WtN ?=k QO 'u}=Q@=v@ "CU= 1 33 |QO@ Q[

"CU= QDtm |QO@ Q[ Cr=L x@ C@Uv =yuwDU |QwLt |wQ}v
'xOWsw=kt ?=k QO Q}D x@ =Qo =w Ov@ Q=yt p@=m p=YD= C}akwt QF= |UQQ@ |=Q@
|r@=m Ov@ Q=yt =@ ?=k '|WtN ?=k |=Q@ |Oa)@ wO OwOLt <=RH= pOt xvwtv 10
|=yDv= |=Q@ hrDNt pY=wi =@ ?Q=kDt |=Qo =w Ov@ Q=yt =@ ?=k w ?Q=kDtQ}e |=Qo =w
"OvOW p}rLD w O=H}= |QO@ Q[ |r@=m Ov@ Q=yt =@ |WtN ?=k w Q}D |wQ Q@ =yp@=m

"OwOLt <=RH= |=yxvwtv T} RQDU}y |=yxNQJ uwDrmU= |=y|vLvt "15 pmW

|Q}oxH}Dv "5
w OvOW V}=tR; w xDN=U =Qo =w |r@=m Ov@ Q=yt =@ ?=k w |WtN ?=k |=yxvwtv
|r@=m Ov@ Q=yt =@ |WtN ?=k |Ov@ Q=yt CQwY QO xm O=O u=Wv V}=tR; G}=Dv
|=Q@ "O@=}|t V}=Ri= =yuwDU |QwLt |wQ}v w OwW|t QDW}@ ?=k |DNU '=Qo =w
|=yxO=O =@ u; p}rLD G}=Dv w O=H}= OwOLt <=RH= |xvwtv 'xOWV}=tR; |WtN ?=k
R= pY=L |x}rw= |DNU w x}=B VQ@ Q}O=kt QO hqDN= "CU= xOW xU}=kt |@ QHD
Q@=v@ "CU= OYQO 6 6 w 9 ?}DQD x@ |@ QHD |=yxO=O =@ OwOLt <=RH= pOt p}rLD
"OQ=O |UQQ@ OQwt |=y?=k Q=DiQ |v}@V}B QO |@U=vtCkO 'OwOLt <=RH= pOt u}=
=@ ?=k w =Qo =w |r@=m Ov@ Q=yt =@ ?=k '|WtN ?=k |=Q@ OwOLt <=RH= pOt xU
|=yxvwtv QO "OvOW p}rLD w O=H}= ABAQUS Q=Ri=sQv QO |QO@ Q[ |r@=m Ov@ Q=yt

124



"""w
u=}k

Q@O
}Ht

'xO=
Ru}

UL
hU

w} |=yDv= u}@ sm |xrY=i |va} 'Q=Okt u} QDW}@ QO xO=U |WtN ?=k x@ xOW|Ov@ Q=yt
=yp@=m |=yDv= u}@ O=} R |xrY=i |va} 'Q=Okt u} QDtm QO w 1 35 'Q}D |wQ Q@ =yp@=m
|wQ}v 'u}=Q@=v@ "CU= 1 57 |QO@ Q[ |r@=m Ov@ Q=yt QO w 1 2 Q@=Q@ 'Q}D |wQ Q@
pY=wi Q}}eD =@ Cr=L u}= QO w CU= QDtm =Qo =w Ov@ Q=yt Cr=L QO =yuwDU |QwLt

"OQ=O OwHw =yuwDU |QwLt |wQ}v Q=Okt pQDvm u=mt= 'Q}D |wQ Q@ p@=m |=yDv=
^=Lr R= |QO@ Q[ |r@=m Ov@ Q=yt x@ C@Uv =Qo =w |r@=m Ov@ Q=yt '|rm Cr=L QO
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