L, = unbraced length which 18 the boundary between chislic and melastic ateral-torsional
buckling, I

(F2-1)

(F2&~

Elasl:i:: inelastic I::II_.I-Elllilil'Iﬂ alastic
ninging | | buckling |
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A simply supported W16 = 40 beam of grade 50 steel is
laterally braced at 6 ft intervals and is subjected to a

uniform bending moment with = 1.0. Determine the

available flexural strength of the bheam. E
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Example 4.6 CrsSe 0/ Jrelavbe ﬁuckﬁ/mg <L—-f"

A simply supported W16 = 40 beam of grade 50 steel is
laterally braced at 6 ft intervals and is subjected to a

uniform bending moment with = 1.0. Determine the

available flexural strength of the bheam. &/Z
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]’L/ / 04 Table 1-1 (continued)
/77 W-Shapes
Lp, Ly rroperies e

Torsional
Mom - Section Axis M- Aocis V=% Properties
inal | criteria o | = | "
& | A i s r F3 ] s r | Z | =¥, Cor
b =iy [ A im* i . [ T im®* | in?® . | im?® I . . [T oy in.®
50 561137 .4 659 B1.0 6.68 920 3r.2 TS | 1.99 16.3 18157 | 152 22
A5 B 23141.1 586 F2.7 6.65 823 328 o3 1.5 145 1. 87 |155 1.11 1990
A0 5 93465 S18 Gl T 6.63 73.0 289 B2si 1.57 | 12.7 1.86[155 iDTsad 1730
a6 a.1248.1 445 565 6.57 &40 24 5 ?.l:q .52 T8 1.83 :15_5 Sa5 150

Iy - /ST T | /72/
= O
&Sx Jz/ 70 inch” = 7@4 /M‘A Co
=y 7300 nch'§ hyiss (bs 2156



Ly the limiting unbraced length for the limit state of inelastic lateral-torsional
buckling, in. {mm}, is:

E | Je ’ 0.7 Fy ]E P26}
=1.95 6.76
b = L ST R S (Sxm] N { E
where 2 _ALCu
ry = radius of gyration about y-axis, in. (mm) " S

ry — effective radius of gyration, in (provided in AISC Table 1-1)
J = torsional constant, in® (AISC Table 1-1)
= I U for duuh};-,r symmuln’u |-'-ih-Eipf.“"i-




2 2
T, =15 -2 | L +6.76(9‘7—F£ (F2-6)
0.7F, \| S;h, S.h, E
where

e —_

Py =
Sx

and the coefficient ¢ 1s determined as follows:

(a) For doubly symmetric I-shapes: ¢ =1 (F2-8a)
e |25 .
(b) For channels: ¢ = — . (F2-8b)
2 C"’
Prepared by Eng. Maged Kamel.
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Q,S =LW)) Z= 186 e I,C. /([, \ :
64-70 o 5 :

L 219501868 [ 29%0 \(Covamir | L
( <o 7)(50 ;47<7S_ s'o)+l/ 6-S65 :

\jg 79 4 (5) ho:/o/_ofog : :
v §€.76( o7 550 inch |
& Y- 7(/§§o> T ( 29_1_000> w{ %;{g - 066037 i
_ /90172 ;
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Cheke Lp, Lr Vel From 72LU 3-2
Table 3-2 (continued) W ) |
[6+ 7 '
L

Fy = 50 ksi W-Shapes
Selection by Z,

RV

2 Mo /$2p| CoMpy | M /S2p| GoM,  BF/S2y 0oBF . L P Vax/$2y| Gybax
’ x
Shape kip-ft | kip-ft | kip-ft | kip-ft | kips @ Kkips kips | kips
|| — in? ASD | LRFD | ASD | LRFD | ASD | LRFD ft ft in* ASD | LRFD
Wi <40 73.0 182 273 113 170 5.67 0.0 S 55 5SS 518 97 .6 156
W12<50 719 179 270 132 169 3.97 S.S8 5.92 23 .8 393 S0.3 135
WE <67 701 175 263 3 105 159 1.75 2.59 7 .49 ST 6 272 103 154
Wi4d<a3 59.6 174 261 F - 109 1645 4 88 7.28 6 .68 20 0 428 83 6 125
Wi10<54 66.6 166 250 105 158 =2 48 375 S 0a 33 .6 303 747 112
~ ASD LRFD " Shape excesds compact mit for Nexure with £ — SO ksi
L2p — 167 dip — 0. 90
'n.=1.5o De = 1.00

\

be e\/aLuafeJ From Eoble Lb -S.S<
)V :/§~90
Prepared by Eng. Maged Kamel.
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é%s L3 //;-);” LP“SS‘i 129"{
b =71 Fp =070,

At =P [y Zx=6-Fo(50)( 73) é/?) _0737s FU kips= 27y [E-45)2

# (670 SXfy =y M 2970 0-70)64:70 (50) <1£9.8¢ = / 7o FF-K/ps

b8 =pfp —PHA 974170 1, 0wl o —> toble
Bi Ly —Lp /S-9—s-S§

V Sy - 1 (274)-70(6-55s) = 269.S0 FE-4/ps =
I (274)-70( Prepared by Eng Maged Kamel.
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F,=50ksi D 9» W-Shapes
Selection by Z,

@ Z% a = Table 3-2 (continued) Z
» 5

= s
2 Moo/ 2o GoMpy |Mn/S2p| oMy | BF/S2y | 0oBF . i LR
’ x
Shape kip-ft | kip-ft | kip-ft | kip-ft | kips @ Kkips
in* ASD | LRFD | ASD | LRFD | ASD | LRFD ft ft in* ASD | LRFD
Wi6<40 73.0 182 274 13 170 5.67 0.0 555 159 s518 97 .6 185G
W12<50 719 179 270 132 169 3.97 S.S8 6.92 23 .8 393 S0O.3 135
WE <67 701 175 263 - 105 159 1.75 2.59 7 .49 ST 6 272 103 i15a
Wi4d<a3 659.6 174 261 F - 109 1645 4 88 7.28 & .68 200 428 836 125
W1i10x<54 66.6 166 250 105 158 2.4 375 Q04 33 6 303 747 112
-~ ASD LRFD " Shape excesds compact mit for Nexure with £ — SO ksi
L2p — 167 dip — 0. 90

i
i

Same reswlfs Caw Le evaluated From Leoble 35/1//0% _ 4,
P Mpx =179
Prepared by Eng Maged Kamel. o /z//w
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Table 3-2 (continued) Z
5

F, = 50 ksi W-Shapes
Selection by Z,
o) Rk = 82 £ e A L3 kips

= r _——
2 Mpe/ 20| GoMpy |Mna/S2s| 0o BF/S2p| 0oBF L’ L LR
’ x
Shape kip-ft | kip-ft | kip-ft up-n kips @ kips kips | kips
in’ ASD | LRFD | ASD | LRFD | ASD | LRFD ft ft in* ASD | LRFD
Wi6<40 73.0 182 279 113 170 5.67 0.0 555 159 s518 97 .6 185G
W12<50 719 179 270 132 169 3.97 S.S8 6.92 23 .8 393 S0O.3 135
WE <67 701 175 263 - 105 159 1.75 2.59 7 .29 ST .6 272 103 i15a
Wida<a3 659.6 174 261 F - 109 1645 4 88 7.28 & .68 200 428 836 125
W1i10x<54 66.6 166 250 105 158 2.4 375 Q04 33 6 303 747 112
-~ ASD LRFD " Shape excesds compact mit for Nexure with £ — SO ksi
L2p — 167 dip — 0. 90
'n.=1.5o De = 1.00

Prepared by Eng.Maged Kamel.
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ﬂﬁf_ﬁ'fzzs :59(73) _ /82 /¢4 Ft-kips = 142 F7uiy

/Ly 725 )2(/&7) J&&:
g 791y X . 07(s0)84.79) _ ,
2 b /&7l /13-00 F1-4ps
_5_/:9 = (/82 14- 1500 _ L0P M /(/gy,;u ggg({ $§¢)
Z f = = '
(/5-97-5-Sg) = .

bab L prepared by Eng Maged Kamel
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