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Design Methods

e know
— loads or lengths

select
— section or load

— adequate for
strength and
no buckling
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Allowable Stress Design (ASD)
« AICS 9" ed

ﬁm’tical _ 1272-2E

‘" FS. _23(1(%)2

e slenderness ratio ﬁ

r

—forkllr 2C, =126.1 with F, = 36 ksi
= 107.0 with F, = 50 ksl
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C. and Euler’s Formula
o Kl/r <C,

— short and stubby

> R

I
il 'I'Ir:"1+
| |

— parabolic transition [ esss S J T
T o -r

o Kl/r>C,

— Euler’s relationship [_————
— < 200 preferred (x50

FL _.| r
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C. and Euler’s Formula
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Short / Intermediate

o L J/r<C, -

F =1
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Al
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Procedure for Analysis

1. calculate KL/r

e Dbiggest of KL/r with respect to x axes and y
axis

2. find F_ from Table 10.1 or 10.2

. pp. 361 - 364

3. compute Pygpape = FaA
e orfindf = P/A

actual —

4. 1sP —<Pallowable? (Or IS 1:actual —<Fa?)
 Yyes: ok
* no: overstressed and no good
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Procedure for Design

1. guess a size (pick a section)

2. calculate KL/r

e Dbiggest of KL/r with respect to x axes and y
axis

3. find F, from Table 10.1 or 10.2
e pp. 361 -364

4. ComDUte Pallowable — Fa’A
e orfindf = P/A

actual —
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Procedure for Design (cont’d)

O. iS P —<Pallowable? (Or iS 1:actual —<Fa?)
e Yyes: ok

* no: pick a bigger section and go back to step
2.

6. check design efficiency

[
percentage of stress = actud ’ 100 %

allowable

If between 90-100%: good

If <90%: pick a smaller section and go back
to step 2.
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Column Charts

Table C-50
Allowable Stress
For Compression Members of 50-ksi Specified Yield Stress Steel®

3 ki Ki F, 7 3 Ki

r r (ksi) r (ksi) r

29.94 41 81 121 10.20 161
42 82 122 10.03 162
83 123 9.87 163
84 124 8.71 164
a5 125 9.56 185

86 126 9.41 166
87 127 8.26
88 128 8.11 168
89 129 8.97 169
90 130 8.84

91 131 8.70
92 132
93 133
84 134
85 135

96

- l=

20.80

DOO~Nm OaWh —=

& GLBRL 88555 &1d
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Column Charts

COLUMNS
W shapes

Allowable axial loads in kips

w8

yect to least radius of gyration r,
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Wood Columns

e slenderness ratio = L/d

—d; = smaller dimension
- /Jd <50 (max)

min

P

== <F'
f.==<F,

r . .
—where F isthe allowable compressive

C

strength parallel to the grain
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Allowable Wood Stress

 wher ¢ (CoXCuNEXCC

F.= compressive strength
parallel to grain

Cp = load duration factor

C, = wet service factor
(1.0 dry)

C, = temperature factor
Ce = size factor

C, = column stability factor ~ (Table 10.3)
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Strength Factors

e Wood properties and Ioad duration, Cg,

— short duration
* higher loads

— normal duration
« > 10 years
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— combination curve - tables

F/=FC, =

C
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C, Charts — Appendix A, Table 14

Column Stability Factor Cﬁ
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Procedure for Analysis

1. calculate L 4d
2. obtain F

— compute FCE:

K E

2
e K,=0.3 sawn (L% )

« K.=0.418 glu-lam
3. compute F, ~F_C,
4. calculate F ¢/F." and get C, (table 14)
5. calculate F/=F, C,
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Procedure for Analysis (cont’d)

e orfindf,,, =P/A

7. iS P —<Pallowable? (OI’ factual <F ,c’?)
e yes: OK

 no: overstressed & no good
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Procedure for Design

1. guess a size (pick a section)

2. calculate L /4, K,E

3. obtain F', £z =

L /Y
— compute (4)

e K.=0.3 sawn
 K.=0.418 glu-lam

4. compute F, ~F_Cp
5. calculate F¢/F." and get C, (table 14)
6. calculate F/=F, C,
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Procedure for Design (cont’d)

e orfindf,,, =P/A

7. iS P —<Pallowable? (OI’ factual <F ,c’?)
e yes: OK

 no: pick a bigger section and go back to step 2.
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LRFD design
e |Imit states for failure PM 3¢an

¢c — 085 I)n — F;rAg
1. yielding

A, <1.5 ; Kl [F, L%
c T = I

2. buckling 7z
A.>1.5

. — column slenderness parameter
A, - gross area
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Compact Sections

e flanges continuously connected to the
web or webs and width-thickness
rations < limiting values

— no local buckling of flange or web

—for A, <15  F, (o 658"
0.877

—for 4. >1.5 F,
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Column Charts

Fy=50 ksi Table 4-2 (cont.).

| 6Py = 0.85Fpr Ag W-Shapes
Design Strength in Axial

| Compression, ¢.FP,, kips

ius of gyration ry

H

ol

N
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