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la. Unstiffened Elements

For unstiffened elements supported along only one edge parallel to the direction of
the compression force, the width shall be taken as follows:

(a) For flanges of I-shaped members and tees, the width, b, is one-half the full-flange
width, l‘)f'

(b) For legs of angles and flanges of channels and zees, the width, b, is the full leg
or flange width.

(c) For plates, the width, b, is the distance from the free edge to the first row of
fasteners or line of welds.

(d) For stems of tees, d is the full depth of the section.



RS Lo

oo G gl sl3al olT glgs F-Y-Y—1.

oloel ;o ad 90 o j0 a5 Wigl e adS olial 4ol Cosl glim ] pde ol Sl gillas

20,8 e 25 0 4wk 2l G ol3T ligy wleads (6)lueS5 (65Lad (59,05 L (s lse

6,5 9y bl (o alold 5 conl &yle h oo sols S5 L ol e ablio = gl (A
Jb @ ol Jlasl asy

Jelog baz 50 00 250050 o Alols 1 ol ojle hye 5l ot wsle ablis ole gl (0
ablis gl cunl U 90 s (alls Alols ol p h casl oo soliiwl Lies 5l amilis o Jlusl
30y 2 pSeo3 B SVl gl B Aol ol g0 ) ol & le e (ggluls sla L L
99 5 Sl Ojle bl oad oolitul o> Sl ezl 5 )Lad Jb Ceow o Jlail Jolug
ol b blie (ol opmizmes gylid b 5o g, b SV sl b Alols i,
Flos @y 5 5K05 b Sy sl b Aol Jly g0 5l el o le By s5luassls
lold ply g0 5l el &jle ol ool oolain! hgz 5l axiliz 5 5 lad b Cwn o Jlast
s)kad Jb (s G, b Sdly gl

Jilog b 50 o alold jlosle h o b gl ()5 5 ool aidlo glas ablic 4l (o
el e b o b L]

shead aslo ablie 0 o513Ls slaiys 5 by Jb jo (sl cide slag,s sl (@
el gz b 90 by Jlasl Jalusy da g5 s hold 51 el O yle B 6lige <5

o 5T AL 5l el ol b (sligy (HSS) UK Lt JU g5 abolie sla b ol (&
8 i, o i bl gl e g ool a3 el el
amilz )b o 0 Sl adeF elad glose b oy of5T aLol 5l el & Le b (HSS)
Pyt Slete (21 Sblte day Jole e [ g b ppolie citls pslas loasiss gless
! 8,8 I e Cwlss

Slols ahaiie )15 b 3l casd O jle D S glopls JBg5 abolie (sl (i



PR S

G jLid Jlewd glael jo ool Cu sl g Llid gl calis w by sbhcand Y-Y-Y-V+ Jaus S jLiS Jload glael jo suli Cugldi 5L glial Culis 4 Uiy slacums \-Y-Y-1 Jous
& Ly v i Tos Ly Connd 510
Ggni g Jlio A rucaalind o) s cdls Gy 5ol Apecuelses a T Y s
ol & Coolind as
OEY il 2Y) (2Y yaé! 1Y)
Nl ol oS T oablie ol o J5o T ablis (cla b
m_t F ﬁa_? 5 3 S b ablis TW.._._.M o0 Kal wle L
1 il /%4 = h/ty, ghles ole 5 )& e | 0 T b, b iy A oejosm slagyy was
: 7 st 7t m i wid oy JK8 1 ablie
Jor |E b/t (ot e By slae )
TPFM -n.u\ 4 i
ot b sl gy sl L
B i _
i ,mm el sl m imﬂﬁ bl sla e 5 Jogs bl
,\m./\w bt s HSS) 5o Ll I3 Gy
Sl il b ]
55 : (gldea . il 5o T ablis cla L
) . ) gid > bolagys 5 G 5 e
b 7 S 3 st s bt | e e o gl | Y
eH VACH b/t bobs Lals s> o o3> |V 0.64 \x_mm Soas axsbe o T abolia
Yy
g b e g 19
b \ : b EE
Iy - V¥4 /\ﬂ bt Sash gylad el e \ BRI PR SO I I
T N X s s el o el s
.m/marr m Fy o0 /%0 £ bit sl s s Sl v
-5 Fy sl sl g (asd)) oaSlos
22 Ll
m 0 -
\:ml Dt S8 glopls Jbgi alelia | 4 i o
’ d ALK P d/t g f
t 4 Sy pbolis




TABLE B4.1a

Width-to-Thickness Ratios: Compression Elements
Members Subject to Axial Compression

Case

Description of
Element

Limiting
Width-to- | Width-to-Thickness

Thickness Ratio A,
Ratio |(nonslender/slender) Examples

Unstiffened Elements

Flanges of rolled
I-shaped sections,
plates projecting
from rolled |-shaped
sections, outstanding
legs of pairs of angles
connected with con-
tinuous contact,
flanges of channels,
and flanges of tees

‘Qlit

[tz ]
l

E |l == o
b/t 0.56 |—
\F, 2
wzn_r!

I‘Q“Iit
=

Flanges of built-up
I-shaped sections
and plates or angle
legs projecting from
built-up |-shaped
sections

[a] b

Ke

m

b/t 0.64

Legs of single
angles, legs of
double angles with
separators, and all
other unstiffened
elements

b/t

o

~

(9]
S|

_ |

e

4}
|

Stems of tees

art

o
-
I3

Stiffened Elements

Webs of doubly
symmetric rolled and
built-up I-shaped sec-
tions and channels

—
N
(e}

h/ty

Walls of
rectangular HSS

b/t

>

o
)
-

Flange cover plates
and diaphragm
plates between lines
of fasteners or welds

b/t

2
)
Ly —
—-il:—
Y

All other stiffened
elements

b/t 1.49 E
Fy

Round HSS

D/t 0.1 1,E_

lal ko = 4A/h 1ty , but shall not be taken less than 0.35 nor greater than 0.76 for calculation purposes.
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Check: R, \<~.¢cﬁ1
R = Required Compressive Strength
F: = Nominal Compressive Strength

¢. = 0.9 Resistance Factor

¢. B, = Design Compressive Strength

= Fer A@ ( Limit State of Flexural Buckling )
lm=Mn| A A
F= Fer Ag ( Limit State of Flexural-Torsional and Torsional Buckling )

Aq = Gross Area of Member Section

Flexural Buckling:

2
n°E %
=-1—2= 0.44 Fy=>l='.— 4.71 E/Fy

N |
S =X =— =225
0.44 F — — — e — fe 044
f-l melaste Buckiu:.a-i-ﬁloaumc Bucking l _ ‘_L
3 ShT
Short Column  Intermediate Column A Long Column
Fer
b
F)’
0.877 (0.44 Fy)f-—— S
|
!
| %
A
. K 3!
f ASA=> F,=[0658 | (EQ.1) <= if =< 2.25
€

Flexural Buckling Stress

- ¥
E=2x10 MPa Fe



0.877 (0.44 )

Flexural Buckling Stress
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E=2x10 MPa

= A
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e
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ersadies CEoar 7t 1372 ecsadie

A | Fer A | Fer A | Fer A | B A | B A Fer A | B A | B A For A | B
1 | 235.0 41 |216.1 8l 169.5 121 (133 161 (=] 1 | 385.0 41 (5128 B8l | 2icE 121 [1iB2 161 (=¥}
2 | 2350 42 |215.2 a2 | Ie8.1 122 (1i1.9 162 66.0 2 | 3549 42 (3109 82 (2140 122 (1I63 1e2 660
3 | 2349 43 2143 a3 | 1667 123 | 1106 163 &5.2 3 |384.8 43 (3089 83 | 2114 123 (1144 1&3 682
4 | 23458 44 |215.4 84 | 1653 124 (109.2 164 (2% ) 4 (3846 44 (3062 B4 | 208.7 124 [ 1i12.6 14 ad4
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& | 2346 46 12118 a8: | 1626 126 | 1065 166 e2.8 & | 3840 46 | 302.7 8c | 203.4 126 | 109.0 (1= &28
7 | 2344 47 (2105 ar | 1el.2 127 | 108.2 I1e7 e. | 7 |ana7 47 | 3006 87 | 200.8 127 | 107.3 1s7 e2.1
3 | 2343 45 | 209.5 88 | 1598 125 (103.9 168 &l.a 8 | 3833 48 | 29858 88 |i982 128 | 105.7 168 &al3
9 | 234.1 48 | 2088 88 | 1584 129 |102.6 169 &0.6 9 (3828 48 | 296.3 88 1856 129 | 1040 189 =0.6
o | 238.8 50 | 2075 20 | I570 130 (101.2 170 | %8.8 10 (3524 50 | 294.1 850 | 1828 130 | 102.4 170 | 599
Il | 2336 51 | 2064 21 1555 131 289 171 58.2 il | 3818 51 |291.8 g1 |i19043 131 | 1008 171 592
12 | 2333 52 | 2054 292 | 154.1 132 | 986 172 | 58.5 2 [351.2 %2 2886 g2 (187.7 132 | 994 172 | 585
I3 | 233.0 53 | 2043 23 | I152.7 133 | 873 173 | 57.0 13 | 8505 53 | 2873 83 [185.1 133 | 879 1738 | 578
4 | 232,7 54 | 208.2 94 | 1513 124 | 960 174 | 57.2 4 | 3498 54 | 2850 24 | 1825 134 | 964 174 | 57.2
IS5 | 2324 55 | 202.1 95 | 1498 135 | 948 175 | 56.5 I5 | 349.0 55 | 282.7 85 | 1800 135 | 85.0 178 | 565
16 | 2320 56 | 2010 96 | 1485 136 | 935 176 | 559 16 | 3482 56 | 2804 96 | 1774 136 | 93.6 176 | 559
17 | 2316 57 |1999 o7 | 147.0 |37 | 922 177 | 553 17 | 3474 57 | 2780 97 1748 137 | 82.2 177 | 553
18 |231.2 50 |198.7 98 | 145.6 138 | 209 1786 | 54.6 18 | 3464 58 |275.6 98 1723 138 | 809 178 | 546
19 | 2508 59 (197.6 99 | 144.2 139 | 896 179 | 540 19 | 3455 59 (2732 99 |less 139 | 89.6 179 | 540
20 | 230.4 60 |196.4 100 | 142.8 140 | 883 180 | 55.4 20 | 5445 60 | 270.7 100 | 167.2 i40 | 883 180 | 554
21 | 2289 Gl |195.2 101 | 1414 I44 | 87.4 181 | 52.8 21 |343.4 Gl |268.3 101 | 1647 141 | 87.1 181 52.8
22 | 2294 62 |i4.0 102 | 189.9 142 859 a2 52.5 22 | 3428 G2 |265.0 102 |[ie2.2 142 | 852 182 B2.3
25 | 2289 i22.8 103 | 136.5 143 | 847 188 | 51.7 23 | 341,10 G5 (2633 108 | i59.7 143 | 84.7 183 | B5I.7
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Flexural Buckling Stress
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