Structural Steel Design-2

Prof. Mohammad Al-Samara

LECTURE # 14
(Design of Trusses)
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In-plane buckling Out-of-plane buckling

1. General Rules

— chord members 1.0 1.0

— web members 0.9' 1.0
2. I- and H-sections

— chord members 0.9 1.0

— web members 0.9 1.0
3. Hollow sections

— chord members 0.9 0.9

— web members 1.0 1.0
4. Angles

— chord members 1.0 1.0

— web members referred to in text referred to in text

1 provided that adequate end restraint is provided and the end connections
supply appropriate fixity (i.e. atleast 2 bolts in bolted connections).
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hetrv = 0.35+ 0.7y for buckling about v-v axis
Xeff,y =0.50 + 0-'7%y for buckling about y-y axis

Xeff,z =0.50+0 .712 for buckling about z-z axis
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Caall daall | all dasll | £y des 1.35G 1.0G
G 0 0, +1.50 +1.50,

1 224 56.6 -46.7 115.14 -47.65

2 214 543 -46.7 110.34 -48.65

3 20.6 52:1 -46.7 105.96 -49.45

4 19.7 49.9 -46.7 101.45 -50.35

5 -20.7 -525 428 -106.70 43.50

6 -17.8 -45.0 354 -91.53 35.30

7 -11.9 -30.0 20.7 -61.07 19.15

8 22 5.6 -53 1137 -5.75

9 -3.0 -75 6.8 -15.30 7.20

10 44 111 -10.5 22.59 -11.35

11 -29 -74 6.8 -15.02 7.30

12 22 5.6 -53 11:37 -5.75

13 -59 -15.0 16.0 -30.47 18.10

14 -8.9 -22.5 22.8 -45.77 25.30
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L,/4=2.155/4~0.54m

E.J;bn 2\:1}\)“ uaf\ba; -
A; =7.19cm?, I, = 40.5cm*, I, = 14.4 cm*,
ig=237cm, i =142cm, i, =1.08cm
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y ! —y a_ | ~ =2.44 cm
111
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4 Cp=121cm
b‘“»“‘l" c.J:fﬂn.“ u.a:\l...a; -

A =24, =1438cm?,1, = 21, = 81 cm*
L =2[I,+ A, (cy, +0.4)?]

=2[144+7.19 (1.21 + 0.4)?] = 66.07 cm*
i, =237cm, i, = (I,/A)Y* =214 cm
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h/t=75/6=12.5 < 15¢=13.8
(h+0)/2t=(75+50)/12=10.4 < 11.5£=10.58
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fh LS golall gl pualic ddlas daws aaas
M =m |E/f, = m/210000/275 = 86.8
A, =L,/i, =215.5/2.14 = 100.7

- _/12_100.7_116
71 868

¢, = 0.5[1 + a(2, — 0.2) + A2]
For Angle section use curve 'b’ = a = 0.34

¢, = 0.5[1 + 0.34(1.16 — 0.2) + 1.162] = 1.34
1 1

Az = b, +JpZ— 12 134+V1342— 1162
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4 Ay =1Ly /i, =215.5 /2.37 =90.9
- Ay, 909 "
¥~ 1 868

¢, = 0.5[1 + a(1, — 0.2) + 23]
For Angle section use curve 'b’ = a = 0.34
¢y = 0.5[1 + 0.34(1.05 — 0.2) + 1.05%] = 1.2

1 1
= 0.56

Xy = =
f ws  L2ZA4N1.27 —1,05%
by + [P35~ 4

Xy =056 >y, =05
= buckling will occur about z axis
XAf, 0.5x1438 x 275 x 1073
= = = 198 kN

N =
BBE ™ 1.0

Nyga = 198 kN > 115.14 kN ok
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Nt'Rd = ﬁZAnetﬁt

Ym2
A, =1438-2(22x6)=1174mm’  aiell Ladliall dalil)

f,=430N/mm*, yy,=11, B,=04

0.4 X 1174 x 430 x 10~3
Nt,Rd - 11 = 183 kN

Nera = 183 kN > F, = 106.7kN ok
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‘e = =012<1 ok
N_. 359
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fek LS i) gl jealic dilas dus a3
M=m fE/fy = m,/210000/275 = 86.8
JSAN G LS i) jgll Jawis pealic pladiul o3 4l by
(el O (goaail) dilaal) o 2238 odlef sl Bl asca gl
:‘;\3 LS - ),;4“ J,;h\;ﬂ\l.uum L::4.()4m ‘.55}.3;)3

A, =L,[i, =464/2.14 = 217
271, 868
¢, = 0.5[1 + a(1, —0.2) + 12
For Angle section use curve 'b’ = a = 0.34
¢, = 0.5[1 + 0.34(2.5 — 0.2) + 2.52] = 4.02
1 1

=0.14

Xz = _ =
Y b, +JPZ— A2 4.02 +4.022 — 2.5
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Ay =Ly /i, =232/237 =98
1 _Ay_ 98 =1.13
YA, 868

¢y = 0.5[1 + a(1, — 0.2) + 23]
For Angle section use curve 'b’ = a = 0.34

¢y = 0.5[1+0.34(1.13 - 0.2) + 1.13%] = 1.3
1 1

Ay = | 13+ 132—1132:051
¢y+ ¢32]_;{32] . . .

Xy = 0.51> y, = 0.14 = buckling will occur about z axis

A 0.14 x 1438 x 275 x 1073
xAly _ = 55 kN
YMm1 1.0

Ny rq = 55 kN > 435 kN ok
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fb WS OnalaeY) 2y harall S8 o3l (ol Jgan (e 230
F,=2259 kN , F,=11.35 kN
LS Zuadigh) Lguailiad £60X 60x 6 32aly Lugly (pe lakate Hba5 —
gl

A=691cm? I, =1,=228cm* [,=9.44 cm*
i, =1, =182cm, i, =117 cm
QB r=6<16mm o W
f, = 275N/mm? e = (235 / f,)"" = 0.92
toy 3 cinall e gl -
h/t =60/6 =10 < 15¢ = 13.8 -
(h+b) /2t = (60 + 60) /12 = 10 < 11.5 £ = 10.58
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t ok WS A8ladll du 2aa3 adeg do=18 mm go 25l
Ao =105 i. = 1.0x 1724117 = 147
- A, 147

=2 el

Aeffp =035+ 0.71, = 035+ 0.7 X 1.69 = 1.53
A, =4, =10L, fi, =10%172 f1.82 = 95

Y1 868
Aefry =05+0.71, =05+ 0.7 x 1.09 = 1.26

n o= ):eff_,, = 1.53 (buckling will occur about v axis)

@ SSD2: Prof. Mohammad Al-Samara April 11, 2023

\

15



©

$=051+a(l —02)+4*]
For Angle section use curve 'b’ = a = 0.34

¢ = 0.5[1 + 0.34(1.53 — 0.2) + 1.53%] = 1.9
1 1

g = = =0.33
o1 [p2 2 19+VIFT—153

)(Afy 0.33 X 691 x 275 x 1073
14751 1.0

Nyrs = 62 kN > F. = 22.59 kN ok

= 62 kN

Bina Liagd adaiald Jaiall 38 ae 435laalls Bpia 280 368 o Lasg -
a8 Lo
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Fa 400 x 157
F,rq = 0.6 X =0.6 X ———— X 1073 = 30 kN
’ Ym2 1.25
2X30=060KkN :_aill eyl dagle 13)
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a, = min(ﬁ' & 10) algdl eyl
0 3dy’ fiu R
' (el o =0.74; =200 _ 97, 10)
Rt T T AT
=0.74
a = min (ﬁ— 0.25; L. 1.0) Gl ol
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=mi ( 0.25 = 0.86; 400—097' 10)
a, = min TR 25 = 0.86; =0 =097; 1.
= 0.86
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F _ klabfu,acdtac
bRd —— ..

Ym2

_ 25%X0.74 X410 X 16 X6

- 1.25

=58 kN algll 2,
kiabfu,acdtac

Ym2
25x086x410X16X6
= 125 x 10
=67 kN sl 2l
58 + 67 = 125 kN : aall iyl do gana daglia
60 kKN 2 2383 (e ) de gana daglie 13)
Npy = 60 kN > 30.47kN ok

x 1073

Fb,Rd =
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