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o OUTLINE

* Local buckling (cont.)

* W- section property table

* Math Problem on column design
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___~ LOCAL BUCKLING
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There are also two type of
elements of a column section :

Stiffened:

Stiffened elements are supported along
both edges parallel to the applied axial
load. An example of this is the web of an
I-shaped column where the flanges are
connected on either end of the web.

Unstiffened:

An unstiffened element has only one
unsupported edge parallel to the axial
load—for example, the outstanding
flange of an I-shaped column that is
connected to the web on one edge and
free along the other edge.

unstiffened element:
flange 1s supported at one
end and free at the other

N Lr L4
"~ stiffened element:
I web is supported
il at both ends
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LOtAL BUCKLING: AISC Specification for limiting b/t ratio

v Unstiffened Elements \/
¥ Limiting Width
s miting g
~/ § T"{‘iﬁt&' Thickness Ratios
©|Descriptionof | ness Ap Ar
Element Ratio (compact) (noncompact) Example
1| Flexure in flanges of | b/t 0.38./E/F. 1.0./E/F.
rolled I-shaped hy /Ty
sections and
channels
2 | Flexure in flanges of | b/t 0.38,/E/F, alibl
doubly and singly % GO EI L
symmetric I-shaped
built-up sections
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LOCAL BUCKLING: AISC Specification for limiting b/t ratio

Stiffened Elements

Limiting Width-
3 Width Thickness Ratios
8 Thick-
Description of ness Ap Ar
Element Ratio (compact) (noncompact) Example
9 |Flexure in webs of h/ ty 3.76./E/F. 5.70./E/F PZZXZ P27,
doubly symmetric /Ty /Ty 7
I-shaped sections /
and channels /
.
/
10 Uniform h/t NA 1.49,/E/F,
compression in e Y
webs of doubly
[ symmetric I-shaped
c sections
)
=
2
W 11| Flexure in webs of he/ tw he [E 5.70/E/Fy
'8 singly-symmetric " E
é I-shaped sections A’; y <Ar
- 0.54—L2 —
b= ( S5O 09)
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LOCAL BUCKLING: AISC Specification for limiting b/t ratio
\ 4 Stiffened Elements

Limiting Width-

mﬁ;‘:\- Thickness Ratios

Description of ness Xp Ar
Element Ratio (compact) (noncompact) Example

12| Uniform b/t 1.12,/E/F, 1.40,/E/Fy
compression in /Ty ITy

flanges of
rectangular box and
hollow structural
sections of uniform
thickness subject to
bending or
compression; flange
cover plates and
diaphragm plates
between lines of
fasteners or welds

15| Circular hollow
sections

In uniform D/t NA 0.11E/Fy
compression
In flexure D/t 0.07E/Fy 0.31E/Fy

Case

y /I/I/I/I/I/I/Q

DY

A N N N SRS

S I NI RRN

N

/I/I/I/I/I/I//
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Desig- Nom. Area, Depth, Web ’ ¢
nation wlslgf.tm A, in2 d, in S Thickness iian i
Width, Thick- tw, in L S. L L S, L
bs, in ness, ing in3 in ing in3 in
ttt, in
W18 x 60 60 176 18.24 7.555 0.695 0.415 984 108 747 50.1 133 169
W16 x 36 36 106 15.86 6.985 0.43 0.295 443 56.5 6.51 24.5 7 1.52
W14 x61 61 179 13.89 9.995 0.645 0.375 640 92.2 5.98 107 21.5 2.45
W14 x 53 53 156 1392 8.06 0.66 037 541 778 5.89 57.7 143 192
W14 x 438 43 141 13.79 8.03 0.595 034 4385 703 5.85 514 1238 191
W12 x65 65 19.1 1212 12 0.605 0.39 533 879 5.28 174 291 3.02
W12 x 58 58 17 1219 10.01 0.64 0.36 475 78 5.28 107 214 2,51
W12 x 53 53 156 12,06 9.995 0.575 0.345 425 706 5.23 95.8 19.2 248
| wi2x50 50 14.7 1219 8.08 0.64 037 394 64.7 518 56.3 139 1.96
W10 x 54 54 158 10.09 10.03 0615 037 303 60 437 103 206 2.56
W10 x 49 49 144 9.98 10 0.56 034 272 546 435 934 18.7 2.54
W10 x 45 45 133 101 8.02 062 0.35 248 49.1 432 53.4 133 201
W10 x 39 39 11.5 9.92 7.985 0.53 0315 209 421 4,27 45 113 1.98
W3 x 48 48 141 8.5 811 0.685 04 184 433 361 60.9 15 2.08
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\_/ Select the lightest W section of A992 (F, = 50 ksi) steel to serve as a

pinned-end main member column 16 ft long to carry an axial ),
compression load of 115 Kips dead load and 125 Kips live load in a
braced structure, as shown in Fig. Use ASD approach.

SOLUTION:

P=115+125= 240 Kkip, L=16"'=192"
Both ends hinged, therefore K= 1.0

lP
Nominal strength P, =F A, gr: —]'

Hinged

[E
’f— or F(' = O44F\ (6.7.7) A992 16'-0
\F : steel

KL E'
2. F, = 0877F, For — > 4.71\/; or F, < 044F, (6.7.8) 4 I
r v ’
y i ) ' /Z%
F,=F, = ; Hinged 2

P L D
)

. KL
1. F; = [0.65&' }F For—— < 4.71

copyright @

4.71N(E/F,) = 4.71(29000/50) = 113.4
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TRIAL-1
Assume KL/r =90, . r=KL/90 = 192/90 = 2.133 in.
F, = 2E/(KL/r)? = 3.142x29000/(90)? = 35.33 Ksi.

F, [065&} = [0.65869/3533)]50= 27.65 Ksi For511< i e

Nominal strength P, = QP =1.67x 240 = 400.8 Kip
ButP,=F, A,
~A,=P,/F,=400.8/27.63 = 14.5 in,

Now go to W section charts of AISC Manual and find a

section having r=2.133 and 4,2 14.5.
From AISC Manual Chart on Pages 1-24 and 1-25,
Select W12x53 with A=15.6 in‘and r = 2.48 in

TRIAL-2

Assume KL/r=80, .. r=KL/80 =192/80 = 2.4 in.
F,=n?E/(KL/r)? = 3.14?x29000/(80)? = 44.72 Ksi.

F [0 658%. } ;, = [0.658(50/4472)]50= 31.31 Ksi

ButP,=F, A, .. A,=P,/F,=400.8/31.31 = 12.8 inZ

4

Hinged EE;“

2
VF,

steel

i
|

Hinged

s

From AISC Manual Chart on
Pages 1-24 and 1-25,
Select W10x49 with A=14.4
in2and r=2.54

= N N\
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" TRIAL-3
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Assume KL/r =70, . r=KL/70 = 192/70 = 2.743 in.
F, = m2E/(KL/r)? = 3.142x29000/(70)? = 58.35 ksi. ( > F, Note)

For = [0.658f5 JF = [0.658(50/5835)150= 34.93 Ksi

ButP,=F, A, - A,=P,/F, =400.8/34.93 = 11.45 inZ

Now go to W section charts of AISC Manual and find
a section having r=2.743 and A, 211.45

From AISC Manual Chart on Pages 1-22 and 1-23,
Select W12x65 with A=19.1 in? and r = 3.02

Based on above three trials, the finally chosen section is W10x49

NS

A992 16'-0
steel
|
e
Hinged 5
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Column local buckling
by Saurav Barua - Saturday, 18 July 2020, 11:39 AM

What are compact, non-compact and slender section? Answer this question and ask another question. [2 marks]
& Turnitin status: Queued




