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Allowable Stress Design (ASD) 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
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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
Column Design 7 Architectural Structures | Su2005abn

Lecture 21 ENDS 231

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

i < ? i <F 2 Ty
5. ISP <P owapie? (Oris f o <F.?) Table C-50
Allowable Stress
* Yyes: ok For Compression Members of 50-ksi Specified Yield Stress Steel®
* no: pick a bigger section and go back to step T T BT LI ’
2. T {ksi) r (ksi) T (ksi) T (ksi) T (ksi)
1 2094 | 41 2569 81 1881 | 121 1020 | 181 576
6. check design efficienc D 2%\ g 2| E EE|E W E =
. g y 4 2073 | 44 2526 | 84 1820 | 124 971 | B4 555
5 2066 | 45 2511 85 1799 | 125 956 | 185 549
6 2058 | 48 2496 | 88 1779 | 126 941 | 188 542
actual 0 7 29.50 47 24.81 87 1758 | 127 826 | 167 5.35
* percentage of stress = 100% 8 2042 | 48 2466 | 88 1737 | 128 811 | 188 529
9 2034 | 49 24561 89 1715 | 129 897 | 189 523
allowable 10 2026 | 50 2435 | 90 1694 | 130 884 | 170 547
| ; posalyoEls o BB
- . 1 A 1 . A 1
* if between 90-100%: QOOd 13 2899 | 53 2388 93 1629 | 133 844 | 173 499
. . . 14 2880 | 54 2372 | 94 1606 | 134 832 | 174 493
* if <90%: pick a smaller section and go back 15 2880 | 55 2355 | 95 1584 | 135 @19 | 175 488
to step 2. s mxl e asle melm o|m o= |
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Column Charts Wood Columns

Y F, = 36 ksi * slendern ratio = L/d .= L/d
— COLUMNS 36 ke slenderness ratio min 1
el W shapes - —d, = smaller dimension
= — < ( )
"r:l Allowable axial loads in kips Le/dmln - 50 max
E
Desig- 4,
e P
WL/ [ 58 18 10 [ 35 3l f — < F!
Fy 3 [ 50 | 3 | | 3 [[500] . [ ® ] 3 8] 36 [ & c = c ;
o | O %26 | 591 ] 369 | 513 | 305 | 423 | 253 | aa | 222 | %09 | 197 | 21 A il 8
5 | 6| 387 | 525 33 | 45| 276 | 375 | 220 | 310 | 201 | 22| 18| 241
e H BH H B OB F i -
2| 5| %0 || 32| aS| e | 58| hir | o8| i | b e | 217 —where [, is the allowable compressive
o 10 350 459 303 | 397 249 | 326 205 268 180 236 160 | 208
T | 11| 339 [ a0 [ 203 | 380 | 241 | 32 | 199 | 286 | 174 | 225 | 154 | 139 Strength parallel to the grain
= 12| 328 [ 420 | 283 | 363 | 233 | 297 | 192 | 244 168 | 214 | 149 | 189
% | 13| 316 | 399 | 273 | 344 | 224 | 282 | 184 | 231 | 162 | 202 | 143 | 179
U 14 304 378 263 325 215 266 177 217 155 150 137 | 168
‘s | 15| 202 | 355 | 251 | 305 | 206 | 24g | 160 | 203 | 148 | 177 | 131 | 156
§ | 16| 279 | 331 | 240 | 284 | 196 | 232 | 160 | 188 | 141 | 164 | 124 | 145
- 17 TRR an? 79 R 1%k “21a 1R? 172 122 1R 17 12 .
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Allowable Wood Stress

Strength Factors

F! = F(C,XC, XCXC)C,
« where:

F. = compressive strength
parallel to grain

$
Cp, = load duration factor § BT §
Cy = wet service factor - | # A

(1.0dry) ER
C, = temperature factor ~ &..15— et

C. = size factor DiRATI £ELOAD (TIME)

C, = column stability factor
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CIO Charts

F
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« wood properties and load duration, Cy
— short duration '
* higher loads
— normal duration
* > 10 years

* stability, C,
— comblnatlon curve - tables

F/=F.C,=(F.C,)C,

c
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Column Charts — Appendix A, 12 & 13

Table 12 Allowable Column Loads—Selected Species/Sizes. (Continued)

Eff. 8x8 [A =56258x10 A =7125 8x12|A=8625
Col. | Uid | (disq Fee | FeelF¢ Cp Felpsi) Pa k) Pa (k) Pa
Len(ft) Norm | Snow | Norm [ Snow | Norm | Snow [Norm| Snow |[Norm| Snow | Norm| Snow

12 [192 368.64 | 130208 | 1.30 113 | 7731 7315 | 773 B41 | 435 473 | 55.1 599 | 66.7 726
13 |208 | 43264 | 110947 | 111 | 096 | .7258 | 6767 | 726 | 778 | 408 | 438 | 51.7 | 554 | 626| 671
14 |224 | 50176 | 95663 | 096 | 0.83 | 6767 | .6235 | 677 | 717 | 38.1 | 403 | 48.2| 511 | 584| 618
15 |24.00| 576.00 | 83333| 0.83 0.72 | 6235 | .5694 | 624 655 | 35.1 368 | 444 | 467 | 538 565
16 |(2560| 65536 | 73242| 073 0.64 | 5747 5244 | 575 603 | 323 339 | 409 | 430 | 498 520
17 |2720| 73984 | 64879 | 0.65 | 056 | .5303 | 4744 | 530 | 546 | 298 | 307 | 37.8| 389 | 457| 471
18 |2880| 82944 | 57870 | 0.58 0.50 | 4873 | 4336 | 487 499 | 274 280 | 347| 355 | 420| 430
19 |3040| 924.16 | 519.39| 0.52 045 | 4475 | 3975 448 457 | 252 257 | 319 | 326 | 386 394
20 3200 102400 | 46875 | 047 | 041 | 4122 | 3673 | 412 | 422 | 232 | 238 | 294 | 301 | 356| 364
21 |3360( 112896 | 42517 | 0.43 | 037 | 3826 | 3360 | 383 | 386 | 215 | 217 |273| 275 | 330| 333
22 (3520 1239.04 | 38740 | 0.39 034 | 3518 | 3118 352 359 | 198 202 | 251 255 | 303 309
23 |3680| 135424 | 35444 | 035 | 031 | 3199 | .2869 | 320 | 330 | 180 | 186 | 228| 235 | 276| 285
24 |3840| 147456 | 32552 | 033 | 028 | 3035 | 2615 | 304 | 301 | 17.1 169 | 21.6| 214 | 262 259
25 [40.00| 1600.00 | 30000 | 030 | 026 | 2785 | .2442 279 281 | 157 158 | 19.8 200 | 240| 242
26 |41.60| 173056 | 27737 | 028 | 024 | 2615 | 2267 | 262 | 261 | 147 | 147 | 186 | 186 | 226| 225

27 |4320( 186624 | 25720 | 026 | 022 | 2442 | 2090 | 244 240 | 137 135 | 174 171 | 21 207

28 [4480|2007.04 | 23916 024 | 021 | 2267 | 2000 | 227 | 230 | 128 | 129 | 162 164 | 196 198

29 [4640] 215296 | 22295| 022 [ 019 | 2090 | 1819 | 209 | 209 [ ms| 118 [ 149 149 [ 180] 180

30 [48,00. e 20833 | 021 | 018 | 2000 1728 | 200 199 | 113 112 | 43| 142 | 173 17.1

[DF-L No.1 (P&T) \ Fc=1000 E=16
([pFLNo &BufDimLum| ) Fe=1500 E-18
\_/
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Procedure for Analysis

Procedure for Analysis (cont’d)

1. calculate L./d,

2. obtain F"
— compute F :KCEE

c 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,
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Procedure for Design

6. compute P, ouapie = F A
o orfind g, = P/A
7. 1sP —<Pallowable?
e yes:OK
* no: overstressed & no good

(or f <F.?)

actual —
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Procedure for Design (cont’d)

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

. J e mln_ KCEE
3. obtain F, F =

cE 2
LL)
— 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,
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6. compute P ouapie = F A
e orfind fg . = P/A

7. IsP —<Pallowable? (or factual <F /c’?)
e yes:OK
* no: pick a bigger section and go back to step 2.
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LRFD design

Compact Sections

e |imit states for failure
¢c — 085 })n = F;rAg

1 vieldi

yielding 4 <15 =

A —

2. buckling E
A >1.5

A. — column slenderness parameter
A, - gross area

£, <¢.F,

L%
r

Column Design 18 Architectural Structures | S2004abn
Lecture 24 ENDS 231
fy=50ksi Table 4-2 (cont.).
befy = 0.85Fo; Ag W-Shapes =
Design Strength in Axial
Compression, ¢ B, kips
X
— [ —
i WiZx
Shapa -
106 a6 BT 73 T2 5Tt 58 53 50 45 40
0 1330 1200 1090 985 8a7 81z 723 663 621 557 487
L] 1280 1150 1050 247 81 9 B0 B23 o682 504 450
|7 1260 1140 1030 233 848 ST 666 610 543 486 434
| s 1240 1120 1010 917 824 754 B40 504 521 4E6 416
. 9 1210 1100 o094 200 813 739 831 577 4a7 445 306
& 10 1190 1070 L FE) BED 800 Fed 811 559 arz 4zz 376
a
£ 1 1180 1050 950 BB0 781 708 580 554 445 308 354
| Tc: |12 1130 1020 926 636 761 6aT 568 518 418 374 332
E 13 1100 985 901 14 740 L S45 496 390 349 3o
T 14 107h e w74 | Tan 7 4T LEN 474 ara LLY} oAT
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 flanges continuously connected to the

web or webs and width-thickness
rations < limiting values
—no local buckling of flange or web

—for 4, <15 F =(o.658*3)Fy

—for A >1.5 F 0'8277 F
C cr l y
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