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Table 4-1-CM#14

Steel Compression—Member Selection Tables

Table 4-1. W-Shapes in Axial Compression —~ C@ » /ﬁ reassion it 2

Available strengths in axial compression are given for W-shapes with F, = 50 ksi (ASTM L % L )
A992). The tabulated values are given for the effective length with respect to the y-axis J
(KL)y. However, the effective length with respect to the x-axis (KL), must also be investi-

gated. To determine the available strength in axial compression, the table 3h0uld be entered %

at the larger of (KL), and (KL)y ¢4, where 5>/ (/(Z») oC .
How do we &), TA ()

(KL), . = (4-1)
g, TR il by T~ (KL)A L
. / e
gyve —7 " Py Y o/ > (N) 4
Values of the ratio r,/r, and other properties useful in the design of W-shape compression

members are listed at the bottom of Table 4-1. ' ( L)
6 m )ﬂ Gre W 7 h /Z

Values of the ratio ry/ry and other properties useful in the design of W-shape compreqqmn

members are listed at the bottom of Table 4-1. %/Z_ %j f ( V4 L) X
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Table 4-1. Available Strength in Axial Compression— ?ﬁ# -
W-Shapes ATIC- 260- 16

Available strengths in axial compression are given for W-shapes in Tables 4-1a, 4-1b and 4-1c.
The tables reflect Fy = 50 ksi (ASTM A992 and ASTM A913 where applicable), F'y = 65 ksi
(ASTM A913) and F) =70 ksi (ASTM A913), respectively. These tables include W-shapes
that are most commonly used in axial compression, and do not reflect the complete range
of sections available in the relevant F,. Available strengths in axial compression for all
W-shapes, including those not shown in Table 4-1, are presented in Table 6-2 for Fy = 50 ksi.

The tabulated values are given for the effective length with respect to the y-axis, L.
However, 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.y and Ly o4, Where
LC)/ 2> /S 7L€ﬂ'ﬁ/ Of Ckl)/
Table 4-1-CM#15



NN # /¥ — Zo/0

Table 4-22. Available Critical Stress for Compression
Members

Table 4-22 provides the available critical stress for various ratios of Kil/r. for materials with
a minimum specified yvield strength of 35 ksi, 36 ksi., 42 ksi, 46 ksi and 50 ksi.

There /s No &bl 4— 22 CA # (S _20/6
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Table 4-14. Square HSS Filled with 4-ksi Normal Weight
Concrete in Axial Compression

Table 4-14 is the same as Table 4-13, except that it provides available strengths in axial com-
pression for sgquare HSS filled with 4-ksi normal weight concrete.

x, New/ Z/Q gf}f/ﬂfﬂ f?ﬂ/va/bn

Table 4-14. Available Critical Stress for Compression }’ZC For

Members
Table 4-14 provides the available critical stress for various ratios of L. /r, for materials with
a specified minimum yield strength of 35 ksi, 36 ksi, 46 ksi, 50 ksi, 65 ksi and 70 ksi.

sy L a/[ Table 4-272

Table 4-14-Square HSS



EXAMPLE 4.5  gplved problem-4.5-w14x74

Compute the available strength of the compression member of Example 4.2 with the
aid of (a) Table 4-22 from Part 4 of the Manual and (b) the column load tables.

a. From Example 4.2, KL/r = 96.77 and F, = 50 ksi. Values of ¢.F,, in
Table 4-22 are given only for integer values of KL/r; for decimal values,
KL/r may be rounded up or linear interpolation may be used. For unifor-

mity, we use interpolation in this book for all tables unless otherwise
indicated. For KL/r=96.77 and F, = 50 ksi,

%QWW&{K( Of Zxam/ou 4. 1 \Af 47%7%
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Use lable 4-1-for rx/ry [/ 25 Sion = 9 9’2«

Compute the available strength of the compression member of Example 4.2 with the
aid of (a) Table 4-22 from Part 4 of the Manual and (b) the coLm\gq,d_table%
AV —
4.1 72k L
a. From Example 4.2, KL/r = 96.77 and F, = 50 ksi. Values of ¢.F,, in
Table 4-22 are given only for integer values of KL/r; for decimal values,
KL/r may be rounded up or linear interpolation may be used. For unifor-
mity, we use interpolation in this book for all tables unless otherwise
mdltated For KL/ r=96.77 and F, = 50 ksi,

= 9677 = Use Jable 4-22
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Axial Compression, kips Find rx/ry rétio TJ

W14 W-Shapes |
Vi - 20

Wid= e — —

shape
Ib/ it &2 74 68 61 ad 48 43 C - L7Lq>

Pl 1] Py [Pal 2] acPo [Pol2c] ccPa [FolCoc] ol |Pol 2] P |Folcie] oofh [Foli] acP i 73 1
Design — §
ASD | LRFD| ASD |LRFD| ASD |LRFD| ASD | LRFD| ASD |LRFD| ASD |LRHD | ASD | LRFD Q ()e-g‘ Ol
1 - — - P - - - - - e PR — - - - Er— - /
LR R bl % / l
P, Kip= 123 1485 104 185 | LG 126 | Fr5 | 116 | frd 116 | 67.4 | 101 559 | 5.4
P, KipsSin. 170 | 255 | 150 | 225 | 138 | 206 |125 | 122 | 423 | 185 | 11.3 | 170 [10.2 | 153 S @/fC i
Pun, Kps 201 302 138 207 1B 182 | 801 120 | 767 115 505 |9 |43.0 | 84T
P kips 13§ 206 115 173 | 97D 146 | #7838 | 117 21.5 123 | B6E.2 | 996 |52.6 | 7.0 ZO N l
|'_p. fi BTG B TE B.&0 BEES BETE 6.75 &.68 l
Ly, T 33 .2 1.0 2032 275 223 211 20.0 {\){
Ag, in_* 24.0 Z21.8 20,0 17.9 156 141 126 - QL l
I, in* 881 TG 22 Ll 541 424 428 — - l
|:|,-_ in* 148 134 124 1" 577 51.4 452
rj, . Z2.48 248 2.45 245 1 02 1.91 1.29 l
—> r_,,-."r_.,- 244 i 2.44 244 3nr 3.06 2.0
Bl KL} 0% k-in® 2520 ZEEMD 20700 1 B3 15500 13900 123D l
PE!.--IR?_I-E'HI:I"_ k-im.* 4240 40 3450 SIsselh 1650 1470 1250 l
ASD ] £ Bhape i flender for compression with F, = 50 ks l
Biota: H Bres indicates. KL i equesl to o greabser than 200,
.= 1.67 @y = 050 / i
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Table 4-1 (continued)
Available Strength in Find LRFD
- . - F = 50 ksi
) Axial Compression, kips and ASD

VA

W-Shapes
Y P Design loads
Shape W14:<
Ib/ft 82 74 68 61 53 48 43°
PofCo| P |Follls| GcPy |Palfle| OePn (Palflle| GeFn |Fafl2s| 0Py |Palls| GcFPh [Palile| OcFh
Design ASD |LRFD| ASD |LRFD| ASD |LRFD| ASD |LRFD| ASD | LRFD| ASD |LRFD | ASD |LRFD
I _ . o - _ . o o _ _ —— o - _ - o
& 19 | 387 | 582 | 352 | 529 | 320 | 480 | 285 | 428 | 166 | 250 | 149 | 224 |130 | 196
= 20 | 362 | 545 | 329 | 495 | 299 | 449 | 266 | 399 | 150 | 226 | 134 | 202 | 117 | 177

y y
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