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column design

Design Methods

Allowable Stress Design (ASD)
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e know
— loads or lengths m,l
» select
— section or load

— adequate for
strength and
no buckling .
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C. and Euler's Formula
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C. and Euler’'s Formula

Short / Intermediate
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Procedure for Analysis

e LJ/r<C,
AR
“ 2C? |F.S

— where

s 30k (k)

j .)S . 3
C C
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Procedure for Design

1. calculate KL/r

» biggest 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 P ouapie = FaA

e orfind f,, =P/A
4. 1sP —<Pallowable? (Or IS factual —<Fa?)
* vyes: ok
* no: overstressed and no good
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1. guess a size (pick a section)

2. calculate KL/r

» biggest of KL/r with respect to x axes and y
axis

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

4. Compute Pallowable = Fa'A
» orfind f,, = P/A
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Procedure for Design (cont’d)

Column Charts

5. isP —<Pallowable? (or is factual —<Fa?)

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

6. check design efficiency

* percentage of stress = —dctial_ -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

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

Allowable

' Table C-50

Stress

4 fa L4 2 L F [ f [] [
r (ksi) r (ksi) r (ksi) r (ksi) r (ksi}
1 29.94 41 25.69 B1 18,81 121 10.20 161 576
2 20.87 42 25.556 82  18.61 122 1003 | 182 5.69
3 20.80 43 25.40 83 18.41 123 9.87 163 5.62
4 20.78 44 25,26 84 18.20 124 9.7 164 5.55
5 29.66 45 25.11 85 17.99 125 9.56 185 549
6 20.58 48 24.96 86 17.79 126 9.41 186 5.42
7 29.50 47 2481 87 17.58 127 8.26 187 5.35
B 2042 48 24.66 88 17.37 128 8.11 168 5.29
L} 29,34 49 24,51 89 17.156 129 897 169 523
10 29.26 50 24.35 90 16.94 130 8.84 170 517
11 29.17 51 24.19 N 16.72 131 8.70 171 511
12 29.08 52 24.04 92 16.50 132 B.57 172 5.05
13 28,99 53 23.88 93 16.28 133 8.44 173 499
14 28.90 54 2372 894 16.06 134 8.32 174 493
15 28.80 55 2355 95 1584 | 135 818 | 175 4.88
16 28.71 56 23.39 96 15.62 136 8.07 176 4,82
17 20 a1 &7 @r: 0 Q7 i& 20 127 7 QR 177 ATT
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Wood Columns

|
S2004abn

M F, = 36 ksi
e COLUMNS 5
el W shapes
[ =]
v Allowable axial loads in kips

Desig-
nation w8
WL, 57 8 18 a0 [ 35 3l
Fy T ER KR E T El
7S 0| 426 | 591 | 350 | 513 | 305 | 423 | 253 | 351 | 222 | 309 | 197 | 274
c . : e i
S 6| 387 | 525 | 336 | 485 | 276 | 375 | 229 | 310 | 201 | 272 | 178 | 241
@ 7| 379 | 510 | 328 | 442 | 270 | 363 | 223 | 300 | 197 | 268 | 174 | 234
3 &) 370 | 494 | 320 | 428 | 263 | 352 | 218 | 290 | 191 | 285 | 170 | 228
5 9 360 a7 312 | 413 256 339 212 278 186 246 | 165 | 217
o 10 350 459 303 | 397 249 | 326 205 268 180 236 160 | 208
=] L : .
T | 11| 239 | 440 | 203 | 380 | 241 | 312 | 199 | 266 | 174 | 225 | 154 | 199
= 12 | 328 [ 420 | 283 | 363 | 233 | 297 | 192 | 244§ 168 | 214 | 149 | 189
2 | 13| 316 | 399 | 273 | 344 | 224 | 282 | 184 | 231 | 162 | 202 | 143 | 179
U 14 04 378 263 325 215 266 177 217 155 150 137 | 168
'c | 15) 202 | 355 | 251 | 305 | 206 | 249 | 169 | 203 | 148 | 177 | 131 | 156
@ | 16| 279 | 331 | 240 | 284 | 196 | 232 | 160 | 188 | 141 | 168 | 124 | 145
- 17 TRR an? 79 R 1%k “21a 1R? 172 122 1R 17 12
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* slenderness ratio = L/d_,
—d; = smaller dimension
- LJd,;, <50 (max)

—where F’
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C

P

1=

<F

= L/d,

is the allowable compressive
strength parallel to the grain
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Allowable Wood Stress

F' = F(C,)Cu XCXCr)C, )

e where:

F.= compressive strength
parallel to grain

Cp = load duration factor

Cy = wet service factor
(1.0 dry)

C, = temperature factor
C. = size factor
C, = column stability factor
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AT e 2 LEAD (TIME)
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Cp Charts

Column Stability Factor Cp
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Strength Factors

.
(aBe e G [DRT IR TR TR R T

» wood properties and Ioad duration, C,

i BE

— short duration
* higher loads
— normal duration
* > 10 years

* stability, C, fIA
— comblnatlon curve - tables

F/=FC,=(F.C,)C,
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Procedure for Analysis

1. calculate LA,

2. obtain F,
- compute F Kk

cE = 2
« 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,

Column Design 16 Architectural Structures | Su2005abn
Lecture 21 ENDS 231



Procedure for Analysis (cont’d)

Procedure for Design

6. CompUte I:)allowable = I:,c'A

e orfind f,g . = P/A
7. 1sP —<Pallowable? (OI’ 1:actual <F ::r))
* yes:OK

* no: overstressed & no good
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Procedure for Design (cont’d)

1. guess a size (pick a section)
2. calculate L/,

- J e/m/i KCEE
3. obtain F, Fup=75%

L,/
— compute (4)

* 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,

Column Design 18 Avrchitectural Structures | Su2005abn
Lecture 21 ENDS 231

LRFD design

6. CompUte I:)allowable = I:,c'A

e orfind f,g . = P/A
7. 1sP —<Pallowable? (OI’ 1:actual <F ::r))
* yes:OK

* no: pick a bigger section and go back to step 2.
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« limit states for failure P <¢P,
4, =085 P =F,4,

1. yielding
A <15 F L
A Kl /Ey %

2. buckling L
A.>15

C

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

Column Charts

« flanges continuously connected to the

web or webs and width-thickness
rations < limiting values

—no local buckling of flange or web

—for 1, <15 F, =(0.658" )F,

—for A2 >1.5 F._ = @F
C cr i y
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Table 4-2 (cont.).

behy = 0.85For Ag W-Shapes =
Design Strength in Axial
Compression, ¢ P, kips
X
— [ —
I
[ Wi2x
Shapa -
106 a6 BY 73 T2 5Tt 58 53 50 45 40
0 1330 1200 1090 986 8a7 81z 723 663 621 557 487
L] 1280 1150 1050 247 81 9 B0 B23 562 504 450
i 7 1260 1140 1030 233 a4n 75T 666 610 543 486 434
|8 1240 1120 1010 917 824 754 B40 504 521 4E6 416
. 9 1210 1100 o904 200 813 739 831 577 a7 445 306
& 10 1190 1070 93 BED 800 2 811 559 472 4zz 376
a
£ 1 1180 1050 950 BB0 781 708 560 554 445 308 354
| Tc: 12 1130 1020 226 636 781 647 568 518 418 374 332
‘ E 13 1100 85 901 14 740 L5 S45 496 390 349 3o
T 14 107h e 274 T 7 AT 4 | a7a L LLY} 2A7
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