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Chapter 4
Compression Members

Chapter 4 — Tables for Members

» The Manual contains many useful tables for analysis and
design.

» For compression members whose strength is governed by
flexural buckling (that is, not local buckling), Table 4-14 in
Part 4 of the Manual, “Design of Compression Members,” can
be used.

> This table gives values of ¢,F, (for LRFD) and F,/Q, (for ASD)
as a function of L /r for various values of F,.

» This table stops at the recommended upper limit of L /r = 200.

Table 4-14
Available Nominal Stress for
Compression Members

Fy =35 ksi Fy=36 ksi Fy = 46 ksi Fy =50 ksi Fy =65 ksi Fy =70 ksi

Le |Fa/Qc| 0cFn |Fa/Qc| OcFa |Fa/Qc| OcFa | Fa/Qc | OcFa | Fa/Qc| 0cFn | Fa/Qc| 0cFa
r ksi ksi ksi ksi ksi ksi ksi ksi ksi ksi ksi ksi
ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD

1 210 | 315 | 216 275 | 414 | 299 | 450 | 389 | 585 | 419 | 63.0
2 210 | 315 | 216 414 1209 450 |'389 | 585 | 419 | 63.0
3 209 315 215 414 450 389 58.4 419 629
4 209 | 315 | 215 449 | 389 | 584 | 418 | 629
5 209 | 315 | 215 449 | 388 | 584 | 418 | 628
6 209 314 215 49 388 58.3 a8 628
7 209 | 314 | 215 448 | 387 | 582 | 417 | 627
8 209 | 314 | 215 448 | 387 | 58.1 416 | 626
9 209 | 314 | 215 447 | 386 | 58.1 416 | 625
10 209 313 214 447 386 579 a5 624
1 208 | 313 | 214 446 | 385 | 578 | 414 | 622
12 208 | 313 | 214 445 | 384 | 577 | 413 | 621
13 208 | 312 | 214 444 | 383 | 576 | 412 | 619
14 207 | 312 | 213 444 | 382 | 574 | 411 617
15 207 | 311 213 443 | 381 573 | 410 | 616
16 207 | 31.1 213 442 | 380 | 571 408 | 614
17 20.7 310 212 441 379 56.9 40.7 61.2
18 206 | 310 | 212 439 | 377 | 56.7 | 405 | 60.9
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» The available strength tables, however, are the most useful.
» These tables, which we will refer to as the “column load
tables,” give the available strengths of selected shapes, both
@.F, (for LRFD) and F,/Q, (for ASD), as a function of the
effective length L.
» There are three tables for W-shapes:
Table 4-1a gives compressive strengths for F, = 50 ksi,

Table 4-1b is for F, =65 ksi, and

Table 4-1cis for F,= 70 ksi.
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Table 4-1a
I Available Strength in SRR

Axial Compression, kips ~%*"
e W-Shapes
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Table 4-1a
Available Strength in
Axial Compression, kips
w14 W-Shapes

Fy=50 ksi

Shape wiax
bt

730M ]
Pa /S
ASD

Design

Effective longth, L (1), with respect to least radius of gyration, r,
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T Availaglazles:;:ngth in > Example 4-5: Compute the available strength of the
e Paramatet 17 Comeaintad Forse 1 s compression member of Example 4.2 with the aid of
i ‘ S| Cwr || [ Table 4-14 from Part 4 of the Manual.
o s w00 | raotio | 79000 | 120000 | sabio
P 5030 | “esi0 | g0 | 7o | 4si0
Properties . n
o Kz kg K > AW14 x 53 of A992 steel (F,=50 ksi and F,=65 ksi) has a
hes 100 0 e length of 15 ft, and the ends are pinned.
Iyint 6170 5550 4720
b i i
It i
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» Example 4-5: Compute the available strength of the » Example 4-5: For uniformity, we use interpolation in this course
compression member of Example 4.2 with the aid of for all tables where it is valid unless otherwise indicated.
-1 b
Table 4-14 from Part 4 of the Manual. L/=93.75 23.9+(23.6—23.9)0.75 368

» LRFD solution:

$.F, =23.68ksi

L/ =93.75 Table 4-14 (continued) Table 4-14 (continued)
r Available Nominal Stress for 4P =¢F A Available Nominal Stress for
: e'n = Peler :
F —50ksi Compression Members Compression Members
= i
y : s2
Fy=35 ksi Fy =36 ksi Fy = 46 ksi Fy =50 ksi Fy =65 ksi Fy= 70 ksi = . . Fy=35 ksi Fy=36 ksi Fy=46 ksi Fy=50 ksi Fy =65 ksi Fy=T70 ksi
=23.68ksi(15.6in
Lo |Fa/Qc| GcFa |Fa/Qc| 0cFa |Fa/%| GcFa |Fa/Sie| cFa | Fa/Qc | OcFa | Fa/Qc | OcFa Le |Fa/Qc| OcFa |Fa/Qc| 0cFa |Fa/Qc| 0cFa |Fa/Qc | 0cFa |Fa/Q% | dcFa | Fa/Qe
r ksi ksi ksi ksi ksi ksi. ksi ksi ksi ksi ksi ksi r ksi ksi ksi ksi. ksi ksi ksi ksi ksi ksi ksi
ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD = 369-41k ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD
[0 [138 | 208 [141 | 212 [160| 2¢0 |66 | 263 [ 80| 27.1 [183 | 275 % (138 | 208 | 11| 212 [ 160| 260 [ 166 | 269 [ 180 271 [ 183
o1 | 137 | 206 | 138 | 210 [ 158 163 | 246 | 177 | 26 | 180 o1 137 | 206 138 | 210 [158 | 237 [163 | 26 [z | 26 | 180
" . 2 e ; i
93 135 202 P37 205 154 1598 239 7.1 257 |23 93 135 202 (87 205 257 A3
94 | 133 %%% 152 1578 236 68 253 94 [ 1331 200 5 % % 17.0
131 | 197 109 | 148 | 23 153 | 229 |62 | 264 % | 131 | 197 193 244 | 163
o | 130 | 195 197 | 146 | 220 [150 | 226 |88 | 239 o7 | 130 | 195 197 259 | 160
128 | 193 195 | 144 | 217 | 148 | 223 | 186 | 205 o | 128 | 193 195 25 | 167
99 27 19.1 193 142 | 214 (146 220 | 163 230 99 27 191 129 19.3 230 | 153
100 L1261 189 jon Ll 20 [aa] 217 1450 S 100 126 189 L9271 101 226 1150
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» The column load tables in Part 4 of the Manual give the > Recall Example 4-2: A W14 x 53 of A992 steel (F,=50 ksi and
available strength for selected W-, HP-, single-angle, WT-, F,=65 ksi) has a length of 15 ft, and the ends are pinned.
HSS, pipe, and double-angle shapes. > In this example, K= 1.0, so L, =1.0(15ft) =15ft

. Table 4-1a (continued)

» The ta!bular values for the symmetrlcal sh.a;.zes (W, HP., HSS, . Available Strength in
and pipe) were calculated by using the minimum radius of Fr=80ksi  Axial Compression, kips 4P =369k
gyration for each shape. W-Shapes w4 tall]

Shape
I/t 32 74 [
P/ GcPa [Pa/ O] 0cPo [Pa
Desion a5 |Lrro [ ASD | LvFo [ ASD.
0 |719 | 1080|653 | 981 (599,
‘-T 6 |66 | 1020|614 | 922 (662
£ 7 (661 | 993 600 | 902 (550
H 8 96 (585 | 679 (536
E | 5 (o | o0 |58 | oot sz
= 10 606 | 910|850 | 627 [s03
g 11 |s84 | o7 (831 | 797 (485
3 12 |562 844 510 | 767 |466
é 13 |538 | 809|489 | 735 [446
ﬁ 15 |489 | 735 (444 | 667 405
AREIBEIEL:
ﬂ 19 & 552 1868 | 520 320

11 12
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» The values from Table 4-14 are based on flexural buckling and
AISC Equations E3-2 and E3-3.

» Thus, local stability is assumed, and width-thickness ratio
limits must not be exceeded.

» Although some shapes in the column load tables exceed those
limits (and they are identified with a “c” footnote), the
tabulated strength has been computed according to the
requirements of AISC Section E7, “Members with Slender
Elements,” and no further reduction is needed.

» From a practical standpoint, if a compression member can be
found in the column load tables, then these tables should be
used.
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Let’s work on some problems
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Any questions?
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