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Ciwil Engineering

- The critical buckling load P, for columns is theoretically given bv Equation (3.1

2
P, = T .E'.!;
(&S L)
where, I = moment of inertia about axis of buckling

effective length factor based on end boundary: conditions

- Effective length factors are given on page 16.1-189 of the AITSC manual.
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. Use Table C-A-7-

TABL E C-A-T.1
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FACTOR, K
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Ciwvil Engineering

Design of Steel Components
(ANSI/AISC 360-16) LRFD, ASD

E = 29,000 ksi
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Table 1-1: W Shapes Dimensions and Properities

Area | Depin | wWes Fla rmge Aois -3 Ao W
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Use table 1-1 for W
section data
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G,\.{MHFRH has no local buckling
¢ Shape 15 slender lor compression with £, = 50 ks

[ Shape exceeds compact hioit for fexure with F_= 30 ksl

i
i

v Shape does nol meet the At limat for shear in AISC Specifications Section G2, 1{a) with F_ = 50 ks
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o Use Tble 4 - (3ncder

The tabulated values are given for the effective length with respect to the y-axis, L.
Hﬂweier. the effective length with respect to the x-axis. L.,. must also be investigated. To
determine the available strength in axial compression, the table should be entered at the
larger of L., and L, .,, where
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AISC Table -1 i
Avaiable Strength in Axial Compression, kips—W shapes yroae
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GENERAL PROVISIONS

The design compressive strength, ¢.Py, and the allowable compressive strength, S E /
Pa£2,, are determined as follows. /7) ] (L . [

The nominal compressive strength, P,, shall be the lowest value obtained based
on the applicable limit states of flexural buckling, torsional buckling, and flexural-
torsional buckling.
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Inelastic Buckling
(Short columns)
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Il
Question 13.30 — A W10 X 49 column is carrying 100 kips of service
dead load. Its controlling slenderness ratio is 120 and the yield stress is
50 ksi. The service live load capacity of column (kips) is most nearly:
A. 225
B. 150

C. 100 Second solved problem

D. 65
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Oce Table /1~

Table 1-1: W Shapes Dimrmmeansions and Propertie

Use table 1-1
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Use table 4-14 for factored available strength
AISC Table 4-14

Available Critical Stress ¢_F_, for Compression Members

(F] :SD}{S‘.

F.j = 50 ksi ¢, =0.90

KL $F e KL $F KL $F o KL dF < KL $F
T ksi r ksi r ksi r ksi r ksi
39 41.2 9 29.8 115 17.1 133 9.40 195 2.94
36 40.9 i 29.9 110 10.8 156 9.28 196 2.68
37 40.7 [ 29.7 117 10.5 197 9.17 197 2.82
38 40.5 78 28.8 118 16.2 158 9.05 198 2.76
39 40.3 9 28.5 119 16.0 159 8.94 189 .70
40 40.0 80 28.2 120 15.7 160 8.82 200 .69
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