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Find conversion factor from KSI to MPA
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51 EQUIVALENTS OF STANMNDARD U.S. SHAPE PROFILES
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Bending Strength of Noncompact Shapes

5.6-1 A W12 = 65 (W310 > 97) is used as a simply supported, uniformly loaded
beam with a span length of 50 feet (15,250 mm) and continuous lateral sup- / C/
port. The yield stress, F, is 50 ksi (345 MPa). If the ratio of live load to dead /%4 %
load is 3, compute the available strength and determine the maximum total
service load, in kips/ft (kN /m), that can be supported.
a. Use LRFD.

Practice problem-5-6-1M i
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| Table 1-1 (continued)
d T W-Shapes
' Dimensions |
: Tere /s f $ymbel
Web Flange Distance 3
Area, Depth, . . " , Work
Shape A d Thlcl:ness. % w:::h. Thlcl-;l:ess, _ k X, - a‘;ﬁe//
W des | Kdet Gage
in.2 in. in. in. in. in. in. in. in. in. in

w/z\ 5 ‘ 1 \12,1

i V] V] 550

N

© Shape is slender for compression with £, = 50 Ksi.

" Shape exceeds compact limit for flexure with F, = 50 ksi.

¢ The actual size, combination and orientation of fastener components should be compared with the geometry of the cross section
to ensure compatibility.

" Flange thickness greater than 2 in. Special requirements may apply per AISC Specification Section A3.1c.
*Shape does not meet the ity limit for shear in AISC Specification Section G2.1(a) with £, = 50 ksi.

Prepared by Eng Maged Kamel.
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Data for W310x97
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M = distance as defined in Section B 1b, in. Comam’)

— br | — f'
2 : f find lamda values for flange %w’éﬁde f\ P A .

frr = width of the Nange., in. (o) %/ W :
Ay = Ap is the limiting slendermess for a compact Mlange, defined in Table B4.1b 6

fr = thickness of the Mange, in. {maond
A = A 15 the limiting slendermess for a noncompact lange. delined in Table WW
B4.1b
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F3-section ,
COMPANION TO THE AISC STEEL CONSTRUCTION MANUAL 5 Jec %/ oV)
Volume 1: Design Examples

MN1Z XS => V310 XD 7 ///D 54455 KN

F3. DOUBLY SYMMETRIC I-SHAPED MEMBERS WITH COMPACT WEBS AND NONCOMPACT
OR SLENDER FLANGES BENT ABOUT THEIR MAJOR AXIS

The strength of shapes designed according to this section 1s hmited by local buckling of the compression flange.

Only a few standard wide-flange shapes have noncompact flanges. For these sections, the strength reduction for

F, = 50 ksi steel varies. The approximate percentages of M, about the strong axis that can be developed by

noncompact members when braced such that L, < L, are shown as follows:

W21x48 = 99% W14x99 =99% W14x90 =97% Wi2x65 =98% _ K M / O
W10x12 = 99% WBx31 =99% W8x10 =99% WBx15 =94% -
WExB5 =97% \

The strength curve for the flange local buckling limit state, shown in Figure F-2, 1s similar in nature to that of the
lateral-torsional buckling curve. The horzontal axis parameter 15 & = by/2f; The flat portion of the curve to the left
of Ay 15 the plastic vielding strength, M, The curved portion to the right of A 15 the strength limited by elastic
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A B C D E F G H I J
Mon-compact sections- for W SEcEﬁ)érQ%L:dbgL% fOI’ non-compact sections
EDI_Std_
Nomencl
Type ~| ature - E ksii~| FY-ks ~| bfi2d~ hitw| ~ lambda - P L7 Fy
W Wa21x4s | 23000 50 9.47 53.6 3.15 107 93.0 1.6b
VW V1499 | 29000 50 9.34 235 93.15 173 157 3.71
VW Vir14xa90 | 23000 50 10.2 259 9.15 157 143 3.70
=\ W2xes | 23000 50 9.92 24.9 9.15 96.86 av7.9 3.02
WV WH0xX12 | 29000 50 9.43 46.6 9.15 12.6 10.9 0.785
VW WWax31 29000 50 9.19 223 9.15 30.4 275 2.02
VW Wax10 29000 50 9.61 40.5 9.15 8.67 7.81 0.841
VW WeX15 29000 50 115 21.6 9.15 10.8 9.72 1.45
W VBX9 29000 50 9.16 292 9.15 6.23 5.56 0.905
W VWeXE. 5 29000 50 101 291 9.15 513 510 0.890




[oherel Corsiopal  Buckling
whel s l/ﬁ b Ly Volues 2

Mz x6s = Wz xS 7
Z/O; - 76 Q/_ﬁ,/:, /-75<7g70> 20p>) = 37%.2¢
@ 3%3 /%
(N = 7670 10 FA”
O =75
= - Z2(I0

What is the value for Lp?
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Eﬂﬂ/ L o)l Whatis the value for Lr?

2
0. T1F,; | 5.4, L S, » E
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and the coefficient ¢ 15 determined as follows: ==
(a) For doubly symmetric I-shapes:e=1 = ii-va "
C;’ (b) For channels: (F2-8b)

Zf = /-4 5(9560 Z,K//Dd \) 907000 O)} V{ 907/10%)
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] g3 Find Lp* value

Unbraced Length, L,

2/@:3%‘*’ [ 5435 -523-15') = 3632 m
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