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Table 4-1-CM#14

--------------------------------------------------------------· 
Cnr 1+ 

DESIGN TABLE DISCUSSION 

Steel Compression-Member Selection Tables 

Table 4-1. W-Shapes in Axial Compression ➔ Co Jn / ("'vv:,} ()'YI. (Al ,· /-/.., 
Available. strengths in axial compression are given for W-shapes with Fy = 50 ksi (ASTM lkL ) VJ 
A992). The tabulated values are given for the effective length with respect to the y-axis U 
(KL)y- However, the effective length with respect to the x-axis (KL)x must also be investi- e.4_ 
gated. To determine the available strength in axial compression, the table should be entered / 

a t the larger of (KL)y and (KL)y eq, where j"" ( l{l) JC. ( ft ) 

f/0 tJ ,o O We (KL),,. = (K~), ry. ff (4- 1) 

~ 

membeC! are listed atthe bottom ofTable 4-1. C ,-f 0, t' ( ""'th (f L )[ 
Values of the ratio rxlry and other properties useful in the design of W-shape compression fJ 

members are listed at the bottom of Table 4-1. l(<L) ~ --. ( )( L) )l. 

l'Rpmllf"""""'........ a 'I t:./1 
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Table 4-1-CM#15

--------------------------------------------------------------· 
Table 4-1. Available Strength in Axial Compression- /1 C~ .:f' I.S /' 
W-Shapes 17 ISC.- .SC::?O -

Available strengths in axial compression are given for W-shapes in Tables 4-la, 4-lb and 4-lc. 
The tables reflect Fy = 50 ksi (ASTM A992 and ASTM A913 where applicable), Fy = 65 ksi 
(ASTM A913) and Fy = 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 Fy. 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 ey· 

However, the effective length with respect to the x-axis, L ex , must also be investigated. To 
determine the available strength in axial compression, the table should be entered at the 
larger of L ey and L ey eq, where 

Piepared by Bq.Mapf Jamel. 
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Table 4-22-CM#14

--------------------------------------------------------------· 0/1416 11.f- - 2o/7J 
Table 4-22. Available Critical Stress for Compression 
Members 
Table 4 - 22 provides the available crit ical s tress for various ratios of Kl/r, for mat erials with 
a minimum s p ecified yield s tren gth of 35 ksi . 36 ksi, 42 k s i . 46 k s i and 50 ksi . 

Pieparedby!niM'apll'amel. 
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Table 4-14-Square HSS

--------------------------------------------------------------· 
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 availabl e s trengths in axial com­
pression for square HSS filled with 4-ksi normal weight concrete. 

:;;.f;,f {11 eu 
Table 4-14. Available Critical Stress for Compression 
Members 

Nev.I relvcf1on 
Jc;c f-r>✓ 

Table 4-14 provides the available critical stress for various ratios of Lclr, for materials with 
a specified 1ninin1u1n yield strength of 35 ksi, 36 ksi, 46 ksi, 50 ksi, 65 ksi and 70 ksi. 
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Solved problem-4.5-w14x74
--------------------------------------------------------------· 

EXAMPLE 4.5 

LRFD 
SOLUTION 

Compute the available strength of the compres ion 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 Fy = 50 ksi. Values of t/JJcr in 
Table 4-22 are given only for integer values of KL/r; for decitnal value , 
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 Fy = 50 ksi, 

2,xot>1 f f_)_ 4. 2 

f X =- 6- 0 4-~ J V ::; g. 'f g ~ 
L): L )x := I (2o )C;_z ),:_ 31-1 Lf ) rfi) 

0 o: 0 q ./ r- D 
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Use Table 4-1 for rx/ry
--------------------------------------------------------------· 

EXAMPLE 4.5 

LRFD 
SOLUTION 

Compute the available trength of the compression member of Example 4.2 \Vith the 
aid of (a) Table 4-22 from Part 4 of the Manual and (b) the co~ tables. 

~ 4•1 • .,-;;.lo[,<__ 
a. From Example 4.2, KL/r = %.77 and Fy = 50 ksj. Values of </>t!'cr in 

Table 4-22 are given only for integer values of KL/ r; for decimal value , 
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 
indi[ ated. For KL/ r = 96. 77 and Fy = 50 ksi, 

1. ~ ~ (,'"7. ) J(._ --=- 36~77 ') ()seTa6k4-Z2 
O!&iJ eY--~l ...J :,1., CJ/ * J'f 

u< 7 V£U Y = 3 3 .7l/ 
r-1 

z,.siilJ'JJe l./4 L) I et1~ ..,,, (/( LJ" 
r ci) Fo, -;;ble 4-1 

Piepared by Bq.Mapf Jamel. 
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Find rx/ry ratio

--------------------------------------------------------------· 
,-, u 

. ,,,.,, 
• 

/J -u 
I Tab,le 4-11 (continued) 

Available Str,ength 
. 
1n 

Axial Compressii10 1n, kips 
W14 W-Sha

1
pes 

I 

Shape w W14x 

lbffl 82 14 68 61 53 

Pn/!l,c " IJilOc ~ Pa fl\lQc ·\Vn fb/fic <el£ Jtrlfl.c l!lelJJ 
Design 

ASD L.RliD ASD LRF'D ASD L.RliD ~ lRfD ASO l.RR) 
I . ~ --- -- . --- --. ...._____ ___ . -- --- --- ----- ··- ·.--..--

P _,, kips 123 185 104 156 90.6 136 77.5 116 77.1 116 
Pwr. ~ 17 _0 25.5 15 .0 22..5 118 20.8 12.5 18.8 12 .3 18..5 
P _ , lc.ips 201 302 1 38 :Z,,7 108 163 80.1 120 76.7 115 
P.rr,. kl11)S 137 206 115 173 97_0 146 77.8 117 81.5 123 
Lp, ill 8 .76 8..76 8 .69 8J65 6 .78 
L., ilt 33.2 31.0 29.3 27.5 22..3 
Ag , in. z 2 4 .0 21 .8 20.0 17.g 1 5.6 
6r . fn .4 881 79.5 7 22 640 5 4 1 
~ .. ~n.4l 148 134 1 21 107 5 7 .7 
ry, 11n . 2 .48 2.48 2 .46 2 .4 5 1 .!ll 

;> rxtr 2 .44 ~ 2 .44 2 .44 3.1)7 
,_(KI.>211 o•. k -in .2 25200 22800 207 00 1 8300 15500 
~,,_{Kl.)>/1 0 4 , k -illl.2 4240 3840 3 '460 3060 1650 

ASO LRFD e Shape as. n der- b 000'lprassion with F, = 50 ksi. 

Q., = 1 .67 <lor = 0 _90 
Nerta: Ha.mr: line 1lndic:Ytes Ja._,JrT equ:311 ID oe graa.tli!!II" than 200. 

Fy = 50 ksi 

48 @' 

IJilQc ~ Ii, (£/Qc ~ Pn 

ASD LRFD ASO LRFD 
--- .. . -- ---

67.4 101 56.9 8!5_4 
11.3 17_0 1 0 .2. 15..3 
59.5 99,..5 4 3 .0 64-7 
66.2 9!)_6 52.6 79_0 

6 .75 6 168 
2 1 .1 20,0 
1 4 .1 12!6 

484 4 28 
5 1 .4 4 5 .2 

1 ."'1 1 .89 
3 .06 3 :08 

1 3900 12300 
1 470 1290 

\ 

1./l :; 2-c; 

U_1 ~ f';r-. 

fJ 
- 2.0 

{_2-94) 
\ g.z{) 
-• --

1ofl-oyY) 
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Use table 4-22-LRFD stress

--------------------------------------------------------------· -' o_. /;'"6/e If- 'tZ » 1Ves /;.ct o~ Fer-- (/eL) 
- Table 4-22 (continued) ( j 

Available Critical Stress fo~ ' 

<!£.ft; Compres~-ion Mem~ ers - 2o I;~?' q';g .=;- 9 · 77 -
F, ... 35 ksl Fr 36 lcsi Fr (2 ksl It, 4611:si ,., &Oksl 

FcrlO, .,, t:r Fcr/0~ ~ Fo Fcr/Oc ~ Fer 
KL 

Fer/Cle OeF,,, 
KL '""'~ ~ Fil' 

KL KL KL - ICsl ksl - ksl ksl - ksl klJ - kSI kSI - ksl ksl 
r r r r r 

ASO LRFD ASO LRFO ASO LRFD ASO LRFO ASD LRFO 
81 15 .0 22 5 81 15.3 22.9 81 16..8 253 81 17 7 26.6 81 18.5 279 
82 14,9 223 82 15. 1 22.7 82 166 250 82 17..S 26.3 82 18.3 27 5 

83 14.7 22 I 83 15.0 22.5 83 16.S 248 S3 173 260 83 18., V.2 
84 f4.6 22.0 84 -f4.9 22.3 84 163 24S 84 171 25.8 84 17.9 26.9 
85 14.5 21 8 85 14-7 22.1 85 16.1 24.3 85 16.9 25-5 85 17.7 265 
86 14.◄ 21 6 86 14.6 22.0 86 16.0 2◄ 0 86 16.7 25.2 86 17. 4 26.2 
8 7 14.2 21 4 87 14.5 21 8 '" 1-S.8 23..7 87 16.6 24.9 87 17.2 25.9 
88 14.1 21-2 88 14.3 21 6 88 1S6 23S 88 16.◄ 246 88 17.0 25-5 
89 14.0 21 .0 89 14.2 21.4 89 1S.5 232 89 16.2 24.3 89 16.8 2'52 
90 13 .8 208 90 14.1 21 2 90 15.3 23.0 90 16.0 2 4 .0 90 16.6 24.9 
91 1 3 .7 206 91 13.9 21 0 91 15. 1 22.7 91 15-8 23.7 91 16.3 2 4.6 

9 2 13 .6 20.4 92 13.8 208 92 15.D 22.5 92 1 15.6 
234 92 16.1 2 4.2 

93 13.5 202 93 13.7 20.5 93 14.8 22.2 93 1S. 4 231 93 15..9 23.9 
94 13 .3 200 94 • 13.:5 20.3 94 14.6 22.0 94 15.2 22.8 94 15.7 23.6 
95 13.2 19 9 95 13.4 20.1 95 1 4. 4 21.7 95 15.0 226 95 15.5 23.3 

➔ 96 "'J3.1 197 96 13.3 1 99 96 14-3 21 .S 96 14.8 22.3 96 15.3 22.9 1 
9 7 13.0 19.5 97 13..1 19 7 97 14. t 21.2 !¥1 1-4-.6 22.0 91 15.0 22-6 ◄ 
98 1 2 .8 193 98 13.0 19.5 98 13.9- 210 98 14,4 21.7 96 1•...s 223 
9 9 12.7 19 1 99 1'2..9 193 99 13.8 20.7 99 t 14.2 21 .4 99 14.6 22.0 
100 12.6 189 100 12.7 19. 1 100 13.6 20.5 100 14.1 21 . 1 100 1 4 .4 21 7 

• 

Ptepared by Bq.Mqecl Jamrl. 

~--------------------------------------------------------------



Find LRFD design load
Piepared by Bq.Mapf Jamel. 
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Find stress value Fcr/Ωc

--------------------------------------------------------------· 

~ 
Sfre!t Are"' kl)j -C -- Table 4-22 (continued) 0 

Available Critical Stress for 
;;>".:::-I~ .3 Compression Members Ac 

~71 ~ /, • - -
F, 35 ksl F, - 36 ksl F, 42 ksl ,_, ., 46 ksi f), 50 kSf/'-1 ~ I 
Fr.,IU, ~ Fer Fer/Cle ~ Fa Fc,l!lc trFcr 

KL 
Fai!lc Wo 

KL 
Fc,1(4 Wa 

KL KL KL -- le&! ksl - ksl ksl - ksl kll ksl qi - kll ksl 
r r r r r 

ASO LRFD ASO lRfO ASD l.RFD ASD I.RFD ASD lRRJ 
:=c -

~ 18.S 81 15 .0 22 5 81 15.3 22.9 81 16..8 253 81 17 7 26.6 81 279 
82 14,9 223 82 15.1 22.7 82 166 250 82 17.S 26.3 82 18.3 27 5 5'. 8 3 14 .7 22 I 83 150 22.5 83 16..5 24.8 83 173 260 83 18. 1 27.2 
84 f4.6 22.0 84 "14..9 22.3 84 163 245 84 171 258 84 17.9 269 
85 14.5 21 .8 85 14.7 22.1 85 18.1 24.3 85 16.9 25.5 85 17.7 26 5 
8 6 14.4 21 6 86 14.6 22.0 86 16.0 240 86 16.7 25.2 86 17.◄ 26.2 
8 7 14.2 21 4 87 14.5 21 8 87 1-5.8 23..7 87 16..6 24.9 87 17.2 25..9 ~ -88 14 .1 21.2 88 14.3 21 6 88 15.6 235 88 16. 4 246 88 17.0 25..5 
89 14.0 21 .0 89 14.2 21.4 89 15.5 232 89 16.2 24.3 89 16.8 252 
90 13 .8 208 90 14.1 21 2 90 15.3 230 90 16.0 2 4 .0 90 16.6 249 --91 1 3 .7 206 91 13.9 21 0 91 15. 1 22.7 91 15..8 23.7 91 16.3 2 4.6 
9 2 13 .6 20.4 92 13.8 208 92 15.D 22.S 92 15.6 234 92 16.1 24.2 
93 1 3.5 20.2 93 13.7 20.5 93 14.8 22..2 93 15. 4 231 93 15..9 ZJ.9 
94 13 .3 200 94 · 13..5 20.3 94 14.6 22.0 94 15.2 22..8 94 15.7 23.6 
9 5 13.2 199 95 l3A 20.1 95 14.4 21 .7 95 15.0 226 95 15..5 23.3 
96 --.a.1 197 96 13.3 199 96 14-.3 21.5 96 14 .8 22..3 96 i15, 1 22.9 -
9 7 13.0 19.5 97 13.1 19 7 97 14 .1 21.2 97 1-4-.6 22.0 97 ·5.0 22s· -
98 1 2 .8 19 3 98 13.0 19.5 98 13.9. 210 98 14.4 21.7 96 10 223 
9 9 12.7 19 1 99 1'2.9 193 99 13..8 20.7 9911◄.2 21 .4 99 14.6 22.0 
100 12.6 189 100 12.7 19.1 100 13..S 20.5 100 14.1 21 I 100 14.4 21 7 



Select bigger
value of (Kl)yeq
and (Kl)y

--------------------------------------------------------------· 

~--------------------------------------------------------------



Find LRFD 
and ASD
Design loads

--------------------------------------------------------------· 
4-16 ( ,IL) I :. 20' 

Table 4-1 (continued) 

Available Strength -1n 
~ 

Axial Compression, kips 
Fy = 50 ksi 

I .. 
W14 W-Shapes 

Shape W14x 

lb/ ft 82 74 68 61 53 48 43c 

P,,10.c cl>cPn P,,10.c <l>cPn Pnlnc ct>cPn Pnlnc Wn Pnln c <l>cPn PnlD.c <l>cPn P,,10.c <l>cPn 
Design 

ASD LRFD ASD LRFD ASD LRFD ASD LRFD ASD LRFD ASD LRFD ASD LRFD 
I - • .. - - i.-_, ~---- -- . --- --- -- - -- . -- - -- -.... -= 19 387 582 352 529 320 480 285 428 0 66] 250 149 224 130 196 - 20 362 545 329 495 299 449 266 399 150 226 134 202 117 177 ·3: 

- - - - -- -- --I 

cfrc Pn =- 43s ~;f J 

JPFD P.,.-ed by Bng.Mapdlamel. 
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