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Chapter 4
Compression Members

Chapter 4 — More on Effective Length

» We introduced the concept of effective length in Section 4.2,
“Column Theory.”

» All compression members are treated as pin-ended
regardless of the actual end conditions, but with an effective
length L_ that may differ from the actual length.

» With this modification, the load capacity of compression
members is a function of only the slenderness ratio and
modulus of elasticity.

» For a given material, the load capacity is a function of the
slenderness ratio only.

» |f a compression member is supported differently with
respect to each of its principal axes, the effective length will
be different for the two directions.

» Consider a W-shape is used as a column and is braced by
horizontal members in two perpendicular directions at the

F 11T

L;=15 L.=30"

(a) Minor Axis Buckling (b) Major Axis Buckling
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Chapter 4 — More on Effective Length

» If a compression member is supported differently with
respect to each of its principal axes, the effective length will
be different for the two directions.

» These members prevent translation of the column in all
directions, but the connections, permit small rotations to
take place.

L

L;=15 L.=30"

(a) Minor Axis Buckling (b) Major Axis Buckling

» Under these conditions, the member can be treated as pin-
connected at the top and bottom.

» Arigid, or fixed, condition is very difficult to achieve, and
ordinary connections will usually closely approximate a hinge
or pin connection.

L

L;=15 L.=30"

(a) Minor Axis Buckling (b) .\Eior Axis Buckling
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» At midheight, the column is braced, but only in one direction.

» This connection prevents translation, but no restraint
against rotation is furnished.

L

L;=15 L.=30"

(a) Minor Axis Buckling (b) .\Eior Axis Buckling
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» This brace prevents translation perpendicular to the weak
axis of the cross section but provides no restraint
perpendicular to the strong axis.

» If the member were to buckle about the major axis, the
effective length would be 30 ft.

L.=15 ' L.=30'

(a) Minor Axis Buckling (b) Major Axis Buckling
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> Therefore, L,/r, must be compared with L, /r,

» In this example, the ratio 30 ft(12 in/ft)/r, must be compared
with 15 ft(12 in/ft)/ry

» The largest ratio would be used for the computing the axial

compressive strength.
T T
15
=g T
dl
L=15 L =30

(b) Major Axis Buckling

(a) Minor Axis lhlckling

Chapter 4 — More on Effective Length

» Example 4-10: A W12 x 58, 30 ft long, is pinned at both ends
and braced in the weak direction at the third points. A992 steel
(Fy =50 ksi) is used. Determine the available compressive

strength.
Table 1-1 (continued)

W-Shapes

Properties
_ . W14-W12

r,=5.28in

INomi-| Comi Torsional
. | G s xx s | ==
r,=2.5%in |w T s e s e | e
[ A R A I T AT A I Il S I I

72 |69 [226 | 597 | 074 |531| 108 | 195 | 324 304 | 492 [341 [116 | 293 | 6540
65 |02 |209 | 533 | 879 968|174_| 201 1300 | 441 [338 |15 | 218 | 5780

[ 58 (762 (270 | 475 | 780)528 ) 864]107 | 214 f251 | 325 fost 116 | 210 | 3570

50 (631 (268 | 301 | 642 |518| 719| 563 | 139 196 | 21.3 [225 [116 | 171 | 1880
45 |700 (206 | 348 | 577 |515| 642| 500 | 124 195 | 190 [228 115 | 126 | 1650
4 |777 (386 | 3207 | 515 |513| 570| 441 | 110 194 | 168 [221 [11.4 | 0906| 1440
35 631 (362 | 285 | 456 |525| 512| 245 | 747|154 | 115 [179 [120 | 0741| 879
30 |741 418 | 238 | 386 |521| 431| 203 | 62415 | 0selt77 [119 | 0a57| 720
2 (854 (472 | 204 | 334 |517| 372| 173 | 534|151 | 817175 [118 | 0300| 607
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» Buckling about the minor axis would have to be in the
second buckling mode, corresponding to an effective length

of 15 ft.

» Because its strength decreases with increasing L /r, a column
will buckle in the direction corresponding to the largest

slenderness ratio.
T
15 F

L.=15 ' L.=30'

(a) Minor Axis Buckling (b) Major Axis Buckling
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» Example 4-10: A W12 x 58, 30 ft long, is pinned at both ends
and braced in the weak direction at the third points. A992 steel

(F, = 50 ksi) is used. Determine the available compressive
strength.

\

‘v 10 ftf
30 ft 10 fti /
T

\

x-direction y-direction

10
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» Example 4-10: A W12 x 58, 30 ft long, is pinned at both ends

and braced in the weak direction at the third points. A992 steel
(Fy =50 ksi) is used. Determine the available compressive

strength.
- L, 30ft(12in/ ft)
—5.28] =2 -68.18
r, =5.28in ’ r, 5.28in
r,=2.51in 30t
x-direction

11

12
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» Example 4-10: A W12 x 58, 30 ft long, is pinned at both ends
and braced in the weak direction at the third points. A992 steel
(Fy =50 ksi) is used. Determine the available compressive

strength.
L, 30ft(12in/ ft)
= i “* =—"——"" =68.18
r,=5.28in mﬂvI.’ r, 528in
r,=2.51in “"I
L, 10ft(12in/ ft
24 :M =47.81

of I I, 2.51in

y-direction L.
- is the larger value and controls.
r

x
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» Example 4-10: A W12 x 58, 30 ft long, is pinned at both ends
and braced in the weak direction at the third points. A992 steel
(F, =50 ksi) is used. Determine the available compressive
strength.

» LRFD solution: Use Table 4-14 with KL/r = 68.18 and
interpolation values.

Also, A; = 17.0 in? from Table 1-1 (1-26)

13
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|

32.1+(31.8-32.1)0.18 =32.05ksi

F-ksl | F-6k F=Toksl
FolS2e] ochy

i | ki

L

191 | 207 | 196 | 2

$.F, =32.05ksi
9.F =9.F A,
=(32.05ksi)17.0in*

= 544.8k

222028022 ELURBLRRABEEAEEELRS

u:l

14

Chapter 4 — More on Effective Length

» The available strengths given in the column load tables are
based on the effective length with respect to the y-axis.

» A procedure for using the tables with L, can be developed by
examining how the tabular values were obtained.

» Starting with a value of L, the strength was obtained by a
procedure similar to the following:

= L was divided by r, to obtain L./r,

= F,was computed

= The available strength ¢.P, for LRFD and P,/Q_for ASD
were computed

15
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» The tabulated strengths are based on the values of L. being
equalto L,

» If the capacity with respect to the x-axis buckling is desired, the
table can be entered with:

Lc = LCX
rX/rY
» The tabulated load will be based on:

Lo_Laf(s/5) b

-
r, r, r,

16
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> The ratio r,/r, is given in the column load tables for each shape
listed.

Available Strengthin
Axial Compression, kips ™
e W-Shapes.

s0ksi

[ A ——

I —

T
|

17
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> The ratio r,/r,is given in the column load tables for each shape
listed.

Available Strength in
Axial Compression, kips " %*

W-Shapes.

44000
4510

66100

0000
370 6780

Chapter 4 — More on Effective Length

» Example 4-11: The compression member shown below is
pinned at both ends and supported in the weak direction at
midheight. A service load of 400 k, with equal parts dead and
live load, must be supported. Use F, = 50 ksi and select the
lightest W-shape.

400k

19
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» Example 4-11: LRFD solution:
Factored Load = 1.2(200k) +1.6(200k) =560k

Assume that the weak direction controls and enter Table 4-1a
for F,=50ksiand L =9 ft.

Table 4-1a (continued)
Available Strength in i
. - - Fy =50 ksi
Axial Compression, kips
ws W-Shapes
@¢.P, =634k
Shape
b/t 67 58 | 3 5
P /] 0cPa (Falslc| Octn |Pa/Qc| 0cPa |Palt
Desioh | "asD | uwro | AsD | Lwro [ ASD | LA
0 |59 886|512 769 (422 | 634
| o (s | o5 fam | 705 fear | ser
H 7 |5% 790 | 455 685 | 378 | 563
£ e
S0 o e [ s |azlll oo W [0 [o85 [0 [as0 [or7 [az2 35 [])
B
E n 444 668 | 384 576 |314 | 473|288 | 388|226 | 340 |200 an
2 | 2 et | oo oo | oeo |oor | s |oas | o |28 |oon (1@ |26
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» Example 4-11:
606 +(576-606)0.34 =594.8k

#,P,=594.8k >560k | OK

Table 4-1a (continued)
Available Strength in i
N . . Fy =50 ksi
Axial Compression, kips
ws 'W-Shapes
Share Wor
o/t 6 | s | 5
Desi Po/Qc| 0cPy [raszc| Vern [rn/Qc| OcPa |Pa/Qc| 0cPa |Pa/Sc| 0cPa |Pa /| 0cPy
"0 [Tasb | LaFo [[ASD | LRFD [ ASD | LRFD [\ASD | LAFD | ASD | LRFD | ASD | LRFD
0 590 886 (812 769 (422 |634 (350 |[se6 (308 | 463 |20 |41
6 542 815 (470 706 | 387 | 581 |320 | 461 281 423|249 | 374
7 [o | o0 [ass | oos a5 [so0 (a0 [ses |z [0 a1 |2
8 508 763 439 660 |361 | 543 |298 | 448 |262 | 394 232 | 348
ol - e
AR | R R ER R ER
B AR
— I

23
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» Example 4-11: From Table 1-1 (1-28) a W8 x 58 has:

r, =3.65in r,=2.10in A, =17.1in
Check the strong axis: Le _ L2

r,/r,  3.65in/2.10in

=10.36ft >9ft

Therefore, L, controls for this shape.

Enter the table with L, = 10.34 ft.

22
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»> Example 4-11: Try a W10 shape
Factored Load = 1.2(200k) +1.6(200k) =560k

Assume that the weak direction controls and enter Table 4-1a
for F,=50ksiand L =9 ft.

Table 4-1a (continued)
N Available Strer_\gth ip I
4 Axial Compression, kips
W-Shapes w10

Shape Wi0x
[ s ||

$.P, =568k

GcPy
LRFD
a7

Design

% o [
o e 5
aln |

T Toe Lo o % 1)
R Py
5 %
N BN
B

24
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» Example 4-11: From Table 1-1 (1-28) a W10 x 49 has:
r =2.54in A, =14.4in

Check the strong axis: L = _
r/r, 4.35in/2.54in

r,=4.35in

=10.51ft >9ft

Therefore, L, controls for this shape.

Enter the table with L= 10.51 ft.

Chapter 4 — More on Effective Length

» Example 4-11:
605+(585—-605)0.51 =594.8k

¢.P,=594.8k >560k = OK

Table 4-1a (continued)
L Available Strength in
¥=50ks - Axial Compression, kips

W-Shapes w10

Shape
b/t

>

B T /%
esign = =
o [am 4
& 6 |4 13
7 e 0
8 |4 250
s—
10 [ 408 %3
11|38 29
13 (361 219
1 |3 23

25
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» Example 4-11: Try a W12 shape
Factored Load = 1.2(200k) +1.6(200k) =560k

Assume that the weak direction controls and enter Table 4-1a
for F,=50ksiand L =9 ft.

Table 4-1a (continued)
L. Available Strength in
v=20ksl  Axial Compression, kips
W-Shapes wi2

Shape Wiz

b/t | 53 E
Po/Qc | OcPa | Vhisie Ve
ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD

$.P, =611k

Design

on, 1,

27
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» Example 4-11: Try a W14 shape
Factored Load = 1.2(200k) +1.6(200k) =560k

Assume that the weak direction controls and enter Table 4-1a
for F,=50ksiand L. =9 ft.

Table 4-1a (continued)
s -sow . Available Strength in ¢.P, =699k
v=%0ksi Axial Compression, kips

W-Shapes wi4

Shape
it

Design

88 8[g]]

.

I8 B

29
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» Example 4-11: From Table 1-1 (1-26) a W12 x 53 has:

r,=5.23in r,=2.48in A, =15.6in

Check the strong axis: L, = 18/t =854ft <9ft

r/r,  5.23in/2.48in

Therefore, L, controls for this shape. ¢.P, =611k

28
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» Example 4-11: Try a W14 shape
Factored Load = 1.2(200k) +1.6(200k) =560k

The W14 x 61 is the lightest section possible, but it is heavier
than the other sections.

Table 4-1a (continued)
L Available Strength in I ¢(P,, =699k
' Axial Compression, kips
‘W-Shapes w14

Shape s
it i 61 aa

" o7
= LRFD [ASD:

I 8 B0

30
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» Example 4-11: The compression member shown below is
pinned at both ends and supported in the weak direction at
midheight. A service load of 400 k, with equal parts dead and
live load, must be supported. Use F, = 50 ksi and select the
lightest W-shape.

400k
W8 x 58
v W10 x 54
. W12 x 53 amm
i W14 x 61
Ij— ¥

i Use a W12 x 53

Chapter 4 — More on Effective Length

Let’s work on some problems

i3

%

31
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» Whenever possible, the designer should provide extra support
for the weak direction of a column.

» Otherwise, the member is inefficient (i.e., it has an excess of
strength in one direction).

> When L, and L, are different, L., will control unless r,/r, is
smaller than LCX/L

» When the two ratios are equal, the column has equal strength
in both directions.

> For most of the W-shapes in the column load tables, r,/r,
ranges between 1.6 and 1.8, but it is as high as 3.1 for some
shapes.

33
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» Example 4-12: The column shown below is subjected to a
service dead load of 140 k and a service live load of 420 k. Use
A992 steel (Fy =50 ksi ) and select a W-shape.

L,=20ft L =8ft

So, L, will control if r,/r,< 2.5

¥
V
& L L
ox =
A L
6 x/ 'y y

L, _20ft _

Support in Support in
strong direction weak direction L(y 8 ft

20"

35
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» Example 4-12: The column shown below is subjected to a
service dead load of 140 k and a service live load of 420 k. Use
A992 steel (F, = 50 ksi ) and select a W-shape.

¢ ¢ L,=20ft L, =8ft

i The effective length L, will
control whenever:

LCX
4» r/r, < E

Support in Support in
strong direction weak direction Lcy 8 ft

20"

34
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» Example 4-12: The column shown below is subjected to a
service dead load of 140 k and a service live load of 420 k. Use
A992 steel (Fy =50 ksi ) and select a W-shape.

L,=20ft L =8ft

Since this is true for almost
every shape in the column load
tables, L, probably controls in
this example.

20"

Support in Support in
strong direction weak direction

36
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» Example 4-12: The column shown below is subjected to a
service dead load of 140 k and a service live load of 420 k. Use
A992 steel (F, = 50 ksi ) and select a W-shape.

Assume r/r,=17 be _20ft 1176 51, =8t
=11, =

r/r, Y

Assume L, controls in this example.

Chapter 4 — More on Effective Length

Chapter 4 — More on Effective Length

» Example 4-12: The column shown below is subjected to a
service dead load of 140 k and a service live load of 420 k. Use
A992 steel (F, = 50 ksi ) and select a W-shape.

LRFD solution: P,=1.2D+1.6L =1.2(140k)+1.6(420k) =840k
Enter the column load table with L, = 12 ft.

Assume that the strong direction controls and enter Table 4-1a
for F,=50ksiand L =12 ft.

37

» Example 4-12: Try a W8 shape for a strength > 840 k

Assume that the strong direction controls and enter Table 4-1a
for F,=50ksiand L =12 ft.

There arith enough strength

Chapter 4 — More on Effective Length

38
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» Example 4-12: Try a W10 shape for a strength > 840 k

Assume that the strong direction controls and enter Table 4-1a
for F, =50 ksiand L =12 ft.

Design

Table 4-1a (continued)
Available Strength in i
B A o Fy=50ksi
Axial Compression, kips
ws W-Shapes
‘Shape Wi
it %
o |Pa/Q| 0cPa |Pa/Se| 0cPa

ASD | LRFD
o, |

least adius of gyration, £y

39

e
187 | 261 165 | 248
174_| 261

Chapter 4 — More on Effective Length
» Example 4-12: From Table 1-1 (1-28) a W10 x 88 has:
r,=4.54in r, =2.63in A, =26.0in
4.60in
r/r, — =1.73
2.63in
Table 4-1a (continued)
Available Strength in . #.P, =940k
. - - Fy =50 ksi
Axial Compression, kips
w10 W-Shapes
Srape
it @
P |Pn/Cc| 0cPn |Pa/Qe| 0cPa
oSl [aso ['ASD | LrrD [(ASD | LaFD [[ASD | LarD
o 985 680 | 1020 (506 | 895 530 | 796
s | 6 |em 643 | ocs |63 | o5 [s00 | 752
£ 7 | 60 | o o2 | o a0 | 737
£l 5 | > | 88 | o 39 | 10 dms | 715
g 5 [m se0 | o0 (525 | 700 s | 100
g w | 562 | 74 | 508 a2 | o
(= 1 o Lo oo Lo oo (R o Lo | 7 L] o
R EEONE R R
I 0 e el el - e e e A s

41

Table 4-1a (continued) P 940/(
Available Strength in ) ¢c n
= . 5 Fy =50 ksi
Axial Compression, kips
wio W-Shapes
Shape e
bt T2 w [ w | 7 o
Po/Cc| GcPa |Po /S| 0cPa” (i sce| Vevn |Pa/Qc| OcPo |Pa/Qc | dcPa
Design Rk
ASD | LRFD | ASD | LRFD | ASD ASD ASD
o [ | 1200 |72 | 1220 [ 728 | 1170 | 80| 1020 ['508
5 6 |93 [1a00 |83 | 1250 [ 787 | 1110 | 843 | 9s6 | 563
H 7 |97 | 1380 | 815 | 1230 | 722 | 1090 | 630 | 946 | 852
3 8 | 897 |1350 | 797 | 1200 [ 706 | 1060 | 615 | 925 | 639
H 9 |as [ 1310 |77 {1170 | 688 | 1020 | 899 | 900 |525
S | o [t | o0 785 | 1130 | 860 | voo0 | see| 7 |som
(= 1 o o oo Lo oo (R o Lo | 7 L | o 1)
B | 1e [7ae [ 1110 [esa [ oea | sra | sse [ son [ 753 [438 | ese [3ss | ses
= Al 081 1060 1626 Q4 Lgsal a1 Lared 7o0 L41o ;20 1370 156,
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» Example 4-12: From Table 1-1 (1-28) a W10 x 88 has:

L 20 ft
Actual —%— =——=11.56ft <12ft
r/r, 173
Table 4-1a (continued)
Available Strength in )
. A A Fy =50 ksi
Axial Compression, kips
w10 W-Shapes
S
it T2 [
Pn/Qc| OcPa Po /S| 0cPa i sce) Vern (Pn/Qe| OcPa |Pa/Qc | GcPa OcPa
Deslon  [asp { Laro | ASD LRFD
o [ |0 |87 79
= | 6 e |10 |831 752
£ 7 [om |0 815 7w
£ s 1250 | 787 719
E| o |ems |0 |m 700
L ki i
sfll n [es o0 [z & ]
] (R 61
g 14 739 | 1110 | 654 583
= Al 08 1 1060 1626 256

42
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»> Example 4-12: By interpolation, a W10 x 88 has:

973+(940-973)0.56 =954.5k

Chapter 4 — More on Effective Length

» Example 4-12: Try a W12 shape for a strength > 840 k

Assume that the strong direction controls and enter Table 4-1a
for F,=50ksiand L =12 ft.

#,P, =954.5k >840k | OK
Table 4-1a (continued) p 954 5k
Available Strength in i ¢c n .
. . . Fy =50 ksi
Axial Compression, kips
w10 W-Shapes
Shape wine
bt T2 ) a
Po /S| QcPo |Po/Sc| OcPa (v sce) Vevn (¢a/ S| dePa [P,
Design fbet 1

ASD | LRFD | ASD | LRFD | ASD | LRFD | ASD | Li AsD

0 985 |10 | @z | 1220 | 778 | 1170 | 680 | 1020 | 596

< | 6 [eas | a0 s | 1250 | 787 | 1110 [ aa | oss |'sea

H 7 |97 | 1380 | 815 | 1230 | 722 | 1090 | 630 | 946 | 8652

3 8 | 897 | 1350 | 797 | 1200 | 706 | 1060 | 615 | 925 | 639

S| o e |10 |7 |1170 | 688 | 1020 | 599 | 0o [ 525
H S

2 n 825 | 1240 (732 | 1100 | Bd] 973 846 | 493

SW 2 [ | oo [707 | o0 | colll o0 516 [475
s e

g 14 739 | 1110 | 654 983 | 578 | scs | 501 | 753 [438

= Al 08 1 1060 L 626 241 L 853 L Laro | 7o0 L4190
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» Example 4-12: From Table 1-1 (1-28) a W12 x 79 has:

r,=5.34in r, =3.05in A, =23.2in
5.34in
r/r,=—"—- =175
3.05in
Table 4-1a (continued)
Available Strength in ¢5Pn =887k
. E E F,=50ksi
Axial Compression, kips
wi2 W-Shapes
Shape
Wit 7
Po/Qc | 0cPa | Pa/Qc | GcPa
. LAFD | ASD | LRFD
o | e | oo | 7 |
= 6 81 | 1220 [ 736 | 1110
H 7 800 | 1200 | 726 | 1090
H 8 |77 | e |74 100
E | o [m || |
S| w [T | & i
H I e
G| W || oo 6| o
2 s lellw

45

910+(887-910)0.43 =900.1k

Chapter 4 — More on Effective Length

» Example 4-12: By interpolation, a W12 x 79 has:

Table 4-1a (continued)
Available Strength in - ¢an =887k
N . N =50 ksi
Axial Compression, kips

wi2 W-Shapes

S

[ 7 7 2 C

tn/se | ern | Pa/Se
Design
o

= | s
£ 7
- i
Sl s
B
H I
Y
£ ]

44

L 20 ft
Actual —%— =——=11.43ft <12ft
r/r, 175
Table 4-1a (continued)
Available Strength in )
. . E Fy =50 ksi
Axial Compression, kips

wi2 W-Shapes

Shape

m 7

. Po/Qe | 0cPa | Pa/S | dcPa [

. ASD | LRFD | ASD | LRFD

o | o | o | 7| 0

= 6 81 | 1220 | 736 | 1110

H 7 800 | 1200 | 726 | 1090
H 8 | 8 |10 | 714 | 100

E | 5 [ m | | m |

§[ [ | 10 [ 60 100
H IR AR
§ | 10 [ 80| w0 | el | oo | 8| e 7o | 45
I el e - A e R
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» Example 4-12: From Table 1-1 (1-28) a W12 x 79 has:

46
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»> Example 4-12: Try a W14 shape for a strength > 840 k

#,P,=900.1k >840k = OK
Table 4-1a (continued) ¢ p 900/(
Available Strength in i n =
N . . Fy =50 ksi
Axial Compression, kips
w12 W-Shapes
e
[ 7 7 2
D Po/Qc | 0cPa | Pa/Sc | GcPa [valsic | Vern | Pa/Sc
— ASD | LAFD [ ASD | LRrD | ASD | LRFD | ASD
o | e |20 | 788 | s |6 | 10w | e
6 ||z [ | o [eer | 1000 [ e
7 [ wo0 | o (7o | o e | e [ s
s | 71 | vieo | 74 | w00 | a6 | ot | ser
E | o [ | e | 70| o | e | oo | s
;3[ 1 (73 | 0 |60 | 100 | eoofl 9o [Mss0
sz Lo o [on | oo | soofl o flsss
% 14 |68 | 1020 | 816 | o5 | 86 | a3 | 505
= kT Sa0. 990 g 238 03 483,

47

Assume that the strong direction controls and enter Table 4-1a
for F,=50ksiand L =12 ft.

Table 4-1a (continued)
L. Available Strength in I ¢an =884k
d Axial Compression, kips
W-Shapes wi4
Shape. 1
bift

Design

|LRFD] ASD |
599

22 (862

550

79 (536 | 805

854 (520

475

767 466 | 701 [a16 | 62 [s10 465 [279 {410 |2a7 [a7
426 | c0 [a80 | 571 267 [401 [280 [a60 [212 [318
s coe Lo | 2oo loug {oce 1opn oy [ag 1o

least radius of gyration, r,
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Chapter 4 — More on Effective Length

» Example 4-12: From Table 1-1 (1-28), the W14 x 82:
6.05in

2.48in

r, =6.05in r,=2.48in r/r, =

L
Actual—e— _ 20t _g 1085 <12t
2.44

i Assume L, =9 ft.

Table 4-1a (continued)

Available Strength in ¢.P =854k

Axial Compression, kips en
W-Shapes wia

Fy=50ksi

P, [Pa/0,

it s |
o/ Ocka jin) siq vewn raC
ASD |LRFD | ASD | LRFD | ASD | LRFD | ASD

o [719 [10s0 g3 [ os1 [s98 | s00 [s36
6 (676 [1020 614 | 922 [s62 | es5 [s03

7 {661 | 993 [600 | 50 |50 | ez [492 | 739 406 |6

o [626 [ o0 568 ff 554 20 | 752 [aes | oo

11 [sa4 | a78 [s31 | 707 [485 | 720 |433 | 651

12 (862 | o4 |510 | 767 [466 | 701 [416,

13 [538 | 800 |489 | 735 446 | 671 388 | 599

14 514 | 72 467 | 701 |426 | 620 |380 | 571
Zialaaa ) ceg lpe | eop lagi | oo

least radius of gyration, r,

Chapter 4 — More on Effective Length

» Example 4-12: From Table 1-1 (1-28), the W14 x 74:
6.04in

—6.04i =2.48i r/r,=——— =2.
r,=6.04in r, in /r, 2.48in
L 20 ft
Actual L ~20Mt 1085 <10/t Assumel,=9ft.
r, / r, 244
Table 4-1a (continued)
N Available Strength in ¢.P =854k
v=°0%sl Axial Compression, kips en
W-Shapes Wi
3 | I (e e
A [ e e T A A A A DA AR A A |

[ASD [ LRFD [ASD | LR7D [ ASD | LRFD [ASD | LRFD [ASD |LRD [ ASD [ LRFD [ASDLRFD
719 [ 1000 [653 | os1 599 | o0 [836 | sos [a67 702 [a22 [ose [s7a |56z
676 | 1020 614 | 022 562 7

661 | 993 600 | o02 |58
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Chapter 4 — More on Effective Length
» Example 4-12: By interpolation, a W14 x 74 has

¢.P, =874k >840k | OK

Table 4-1a (continued)
e Available Strer_lgth i!1 I
Axial Compression, kips
W-Shapes Wia
Shape it
it 2 0 E

0 0cPy [Py 6P Bl
'ASD | LRFD [ ASD | LRFD [ ASD [ LRFD.
599 [ 900 |536 | 05 [a67 702

922 [862 | a45 |80 | 756 421 {633
6
0
485
466

Design ot

least radius of gyration, r,
—
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Chapter 4 — More on Effective Length

Let’s work on some problems

e

53
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Chapter 4 — More on Effective Length

» Example 4-12: The column shown below is subjected to a
service dead load of 140 k and a service live load of 420 k. Use
A992 steel (F, = 50 ksi ) and select a W-shape.

' '

W10 x 88
Wi2x 79
W14 x 74

Usea W14 x 74

Support in Support in
strong direction weak direction
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Chapter 4 — More on Effective Length

Any questions?
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