TALATE

Training in A

TALAT Lecture 2301

Design of Members

Axial Force

Example 5.3 : Resistance of cross section with
radiating outstands

6 pages
Advanced Level

prepared by Torsten Hoglund, Royal Institute of Technology, Stockholm

Date of Issue: 1999
© EAA - European Aluminium Association

TALAT 2301 — Example 5.3 1



Example 5.3. Resistance of cross section with

radiating outstands

Flange width b:= 80-mm Length L := 1200:mm
Inner circle c:=18-mm f o= 300-MPa Y wmf 10 kN =1000-newton
. . MPa=10°%Pa
Inner thickness  ti := 10-mm E := 70000-MPa G := 27000-MPa
Outer thickness to := 5:-mm
h

4 3
o k+2
1T
Nodes no., i:=0.16 Yy l-bcos<¢k 1>
co-ordinates, \
thickness Yy = CCOS<¢’k/
. \
iy 1 ccos<gak+1/
Yi8'= Y12
th_,=0 th,_,:=0
e, =t-08 th =t
yl Zi tIl i
i= 9= mm mm mmmm
1|/-0.785| | 12.728|-12.728| 5|10
2 0 18 o| 8| 8
3 0 80 0| o|| O
4 0 18 0| 5]/[10
5| 0.785|| 12.728 ] 12.728| 8|| 8
6| 0.785|| 56.569 | 56.569| 0| O
71/ 0.785| | 12.728| 12.728| 5(/10 90
8| 1.571 0 18| 8| 8
9| 1.571 0 80| ofl O 5
10|l 1.571 0 18| 5(|10
11| 2.356 | [-12.728 | 12.728| 8| 8
12| 2.356 | |-56.569 | 56.569| 0|l O 0
13|| 2.356 | [-12.728 | 12.728| 5||10
14 || 3.142 -18 o| 8| 8 -45
15|| 3.142 -80 0| o|| O
16 || 3.142 -18 0| 5]/[10 %
17| 3.927|-12.728]-12.728 | 8] 8 ~90 45 45 %0
18 || 3.927 | |-56.569 [-56.569 | 10|| 5
Nodes i:=1.rows(y)-1
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Cross-section constants, varying thickness

Sectorial W o= O-mm2
co-ordinates . .
@ 07Yio14 Y4 R T R}
Dti tIi Dti tIi Dti
Dt = thi—tli tl, = tIi+— 2= —+— t3. 1= — +—
2 2 3 '3 4
Length of _ \2 \2
elements = U(yi Yoy t <Zi 4y
rows(y) - 1 . +th s
Area A= 5 -Ii A =3.916-10"-mm
i=1
rows(y) - 1
. _ \ _ 2113
First moments S, := Z [yi_ o+ <yi =Y 1/-t2i]-li S,=1186-10 "emm
of area .
i=1
rows(y) - 1
o ) ¥ ) _ ) 4‘7 3
Sy = D[zt (3-7_ )2 S = 2457.10"mm
i=1
rows(y) - 1
S, Yoot (o -0 ) S, = 2692-10%mm"*
i=1
rows(y) - 1
- 2 \ \2
Second | = Z [(yi _ 1> L+ 2y, l-(yi ~Yi_y) 2+ <yi “Yi_y) -t3i]-li
moments o
of area =1 6 4
| ,= 455110 mm
rows(y) - 1
2 2
ly= Do Eo P e2g_y(z-a )2 (3-5_, P
i=1
ly= 3.402:10%mm”
rows(y) - 1
- \2, , , \. V240 |
= Z [(w i_1) tl +2w i_1<w i~ Wiy t2i+<w i~ @i_q t3i] I
. i=1
Mixed I = 2638-10%mm°
rows(y) - 1
- N, , , \ , , \, 3]
I S [ T B R e T B S (e By ) e R I EC R A !
i=1
_ o, 4
I yz"1'059 10 7Temm
rows(y) - 1
i . \, . . V. . . .
lyew= Z [<yi—1> <“’ i—1)t +[yi—1 <“’ i~w i—1> TW g <yi ‘yi-l/] 2+ <yi ‘yi-1> <“’ i~ i—1> t3i] |
i=1
lyo® -5.018-10"smm®
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rows(y) - 1
| z00= Z [<2i-1>'<“’ i-1>'t1i+[ '-1'<‘" i~ i-1>+“’ i-1'<zi‘Zi-1>]'t2i+<zi‘zi-1>'<“’ i~ i-1>'t3i]"i
i=1
| = 1.689-10 omm’

I
. \. 2 2 o
g =t th,) | (1) (th) ]El
rows(y) - 1
la-(y -y, . (z-2_
Influence of 'yz:=|yz+ i <' ! l> <4 i l> IyZ:-1.061-10'10omm4
thickness ) <|.>2
i=1 i
rows(y) - 1 2
la-(z -
=1+ A5 |, = 456-10%mm*
2
i=1 <Ii>
rows(y) - 1 2
'ai'<yi‘yi-1> _ 6 4
lyi=1y+ _ l,,=3.413:10 -mm
yTly |2 y
=1 )
rows(y) - 1 |
| = t +th)| (12 (th 2| 1.0 |, = 8.602-10%mm”
£ (t+ i><i/+<i/§' t=°
i=1
z Sy Z.. = 6.274omm o= by = AZ 2 I, = 3.259-10%mm”
o A gc = y 'y gc y =
S
z _ _15 _ 2 _ 6 4
ygc-=X ygc‘3'028'10 °mm IZ.-IZ—A-ng | ,=4.56-10"-mm
S,S S.,S
_ _ yz _ . _10° 4 . _ 2w _ ) 7° 5
lyzi=1yz - lyz=-180510"emm™  1y,= 1y, - | y=-5.01810"-mm
2
S SyS
=1 g -% |y =787520%mm® 1, =1, - yA“’ | 5= -3:309-10 %omm®
21
L . _ 1 yz\
Principal a:=ifl[1,-1,|<(1y,+1,-10 9,0,—-atan 180 _ _15
axis ‘ z Y‘ <y Z 2 'z"y/ a-”—-—7.944-10
A TR |1 )2 a2 | ;= 456:10%mm?*
¢35y 2+ (1= 1y) + 41y E=
1 2 2 _ 6 4
L=ty +! Z-J(l 2=y +4-|yz] | =3.259-10"mm
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Shear
centre

Warping
constant

Polar radius
gyration

Dashed line

Point = shear centre

"yw"y*

|20 1z

v yw 2 2o - _ Y o = -1.625-10 omm
Iy, -1 Lyl 2=
z V4
y'z7lyz y'z v 2 = 11.005.mm
lwi=! ot 2ty ~ Yol 20 |y = 2:353-10%mm®
_ |y+| 2 2 .
e i T Vs Yo +(Zse 2ge) ' p = 44-932-mm

= gravity centre

Axial force resistance, flexural-torsional buckling

Buckling length 1:=L

Reference
buckling
loads

Given

Solution
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| = 1200-mm

2
=

N Ez~

2
I

_ 3 B} 3
Ngy=15610°kN  Np,=219-10°kN

Moy N NN 2

. _ 3
N ¢ := minerr(N) N o = 1.32:107kN

AEL,
12 /ip

Guess:

1
N1:=|Gly+ —=

_ 3 -
N = 1.34:10°:kN N:= 02N,

¥ Ny g N N



Cross-section entirely of radiating outstands, no welding, unsymmetical
section

Table 5.5 a:=02 A 1= 0.6 k 2:=1
and 5.8
- \ - _
(A=A par) A = A 50945
(5.37) 9= 0.5-[1+a -</1 Ry 1) + Cz]x = ! 9 =0.981 x =0.804
2 2
9 + Iqo -4 ¢
; \ \
mniz-z -max(z-2z
Table 5.5 " .| | < % o] e © | min(z- 20 =-628mm ¢ =-0.08
‘ m|n<z— Zge) ‘+‘ max<z— Zge) ‘
] ) c2 max<z— ch> = 73.7-mm
Table 5.5 kq=1-24¢" k 1 =0.998
2) \2
<1+/1 C/-<1+/1 c
fO
5.8.3 (1) NpRg=XKq1ko A N Rql = 942.32:kN
M1
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