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EXAMPLE 4.2 Lc/r versus Fcr

A WIi4d x 74 of AY92 steel has a length of 20 feet and pinned ends. Compute the
design compressive strength for LRFLY and the allowable compressive strength for
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A WIi4d x 74 of AY92 steel has a length of 20 feet and pinned ends. Compute the
design compressive strength for LREFLY and the allowable compressive strength for

ASD,
Far bz ,@ Solved problem 4.2
SO/VJ/‘OV] (/7/:50 .49 \/\)/L’LX [V

<g E:Z?Oob




DSe dle /-1 Co (j@% My, I, Iy

(é_C) ,(ﬁ) "=
FOSTTERS o kel s (26Y g2 )- 240

[ 1

\’\lféfx"77‘

AN

N

G.—
N

A | _
| T j Table 1-1 (continued) /pO( T‘( _1 /
- X—g% T W-Shapes

[T * Pimensions /f)ﬁ -2/ 40

Shape ‘":' "'d"m’ Thickness, | . Width, Thickness, k & r """'“" /
5 L]
tr 2 By L Kotew | Feer Gage
in? i in. in. . in. in.. . . im. .
W1 a2 | 38.8 [14.7 [14%]0.645] Sfe | Shs (147 103 |1 1.63 |25he [1%he | 10 | 5%
120 | 353 |145 |14%2|0590| %4s | Shs [14.7 0.940] "She| 1.54 |2V | 1%
32.0 [143 |14%e0525] v2 | we |146 |14%a|0860] e |1.46 |23 |19 l i aril s a’
=9 29.1 [14.2 Ya|0.485] Y= e [14.86 fa |0.780] 3« [1.38 |2Ve |17
=00 6.5 (140 (14 |(0440| e | Ve [145 A o710l "el1.31 |2 17e [" d l / f h d M M
W1 4=B2 24.0 [14.3 valostol e Yo 101 0855 1.45 [1"Ws|10s [107] SV I n C r Or Ot I re Ctl O n S
=74 1.8 [14.2 [14ve|0.450| e | * 10.1 0.785] e 1.38 (15 |17
B8 0.0 (140 |14 A1S] The 100 |10 |0720 1.31 |[1%s | 1Ve l l
61 7.9 [139 |137e|0.375] e 3 10.0 ] 0.645 24 |1 1




Mom-|  Section Axis X-X Axis Y-Y Properties

inal | Criteria e | M -

Wi r o Cw
by | N I s | r £ r 5 r Fd |

ih/it| 2¢ fo in* in.? . in? in.* in.? in in.? in. in. | in* in.®

132 | 7As5|17.7 | 1530 | 209 6.28| 234 548 | 745 | 376 113 423|137 12.3 25500

120 | 7.80{19.3 | 1380 | 190 6.24| 2 495 | 675 |374 102 420|136 | 937 22700

109 | Bag|21.7 | 1240 | 173 6.22| 192 447 | 612 |373| 927 | 417|134 712 20200

99| 9234|235 | 1110 157 817 173 a2 E5Z | 371 | B3AG6 | 414|134 5.37 TEOOO0
20 102 |25.9 99 143 G6.14] 157 362 l 499 |[370 | 756 | 410|133 41046 TE000

|
1
|
|
1
1
|
1
|
|
1
|
|
1
82 59222 .4 281 123 605 139 148 23 | 248 | 448 285(13.4 507 6710 | I
641|254 | o8| 112 sl 126 134 266 | 2as| 405 | 283[13.4 3.87 5990 I
68| 697|275 722 | 103 601 115 121 242 |246| 369 | 280|133 301 5380 | :
|

1

1

|

1

1

|

1

|

|

i

|

|

1

1

.

Y)( 3 fbél I)( 1 7j.5 /')’)(14%
D: 2/7152 L : /3 & /r)C’k#

fe - I E f(la - (2 ) = /578875
What is the l{ut;/érz/ 5.0Y

stress value -Cy 1 =/ Z[—/o) 73 45 ¥
on directions? !




[ e e e

{
5’ 7\ -
A
/‘2 - —KQE - (S/L%/Sﬁj (ZCMUD>_
<) (£4°)?
<Fy> < ‘7‘5> Find Euler

_ R0.84 ~-<. stress and

lambda value




- < —
1 20 I\\j I / I ft/’
1.00 /Z - FJ
- Find the ratio Fcr/Fy and
= 3| = 0.80}— . T
= = final Fcr based on lambds
E| 2 oeol— =1
- y >~ - —
S|= S -
;E > 0.40 Frr — 0.39 or 5
0.20}— .l
| 1 | | 1 |
% 0.5 1 1.5 2 2.5 3 3.5 4 >/\C
A,
Figure S.16 7 _ versus Critical Btress — T,
I N\ C = | Y

ol OéSS%S@W /‘:@

_ S oy - O.Soéll 50)
- 0-So Y <0{j —> % 3T Ak

|



L Estimate available
al ( @ strength LRFD and

ASD

[ e e e
N
D
Q}
\\
%
~
N\
=
-



S i

e heve 2Ny < (242) = 36774 ;
sl L 13- 43 i

for :

FIGURE 4.8 oo Co /umf? /S E
/[7: = 9_*\2«:— Fe =(O.658F*/F~‘)l-‘r‘. \S’%OY€ i

| fo- 36.54

A S~ :

50 N |

il Part b-Lc/r |

Jor = 0. 658 30'5»(50) ”3 3 %/\ versus Fcr i
I



Design strength values
based on part b.

r""'"""""""""""""""'
N
®
Qg\k
~
SN
~
N\
=
-



	Slide 1: Summary for Post 3a
	Slide 2: Lc/r versus Fcr
	Slide 3: Introduction to λ^2
	Slide 4: Check whether column is long or short
	Slide 5: Relation between lambda λ^2 and lc/r
	Slide 6: Fc/Fy at λ=1.5
	Slide 7: Check Fcr/Fy for short column expression
	Slide 8: Graph between λc and Fcr/FY
	Slide 9: Solved problem 4.2
	Slide 10: Find lc/r for both directions
	Slide 11: What is the Euler stress values based on directions?
	Slide 12: Find Euler stress and lambda value
	Slide 13: Find the ratio Fcr/Fy and final Fcr based on lambda
	Slide 14: Estimate available strength LRFD and ASD
	Slide 15: Part b-Lc/r versus Fcr
	Slide 16: Design strength values based on part b.

