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Effect of Length (revisited)

Compression Members (revisited)

* long & slender * short & stubby
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 designed for strength & stresses
 designed for serviceability & deﬂecti' -

* need to design for stability

— ability to support a
specified load
without sudden or
unacceptable
deformations
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Critical Stresses (revisited)

« when a column gets stubby, crushing will limit
the load

« real world has loads with eccentricity

Euler bucking
\./- fadure load
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Bracing (revisited) Wood Columns

* bracing affects shape of buckle * slenderness ratio = L/d,;, = L/d; ¢
in one direction —d, = smaller dimension -4
- both should be checked! —//d <50 (max) 1L
—‘T’ oA fC :_S FC, |
H L/ L —where FC' is the allowable compressive
7 strength parallel to the grain
) | — bracing common
Allowable Wood Stress Strength Factors
r__ N . .
/= F.(Co)XCu JC A )G, ) wood properties and load duration, Cy
* where: — short duration
F.= compressive strength “ « higher loads
parallel to grain %;: — normal duration
Cp = load duration factor 5 « > 10 years
Cy = wet service factor g,
1.0dr " .
( y) - stability, C Uil
C, = temperature factor (Table 5.2) P S
C,. = size factor — combination ClifVG - tables
C, =_column stability factor = f (F%:) F=FC, = (FCCD )Cp



Cp Charts

Procedure for Analysis

Column Stability Factor Cp

1. calculate L4,
— KL/d each axis, choose largest

2. obtain F
K.E
- computeC FcE Z(LC/—E)Z
d

¢ K, =0.3 sawn
K. = 0.418 glu-lam

3. compute F.'~F.Cp
4. calculate F¢/F." and get C, (chart)
5. calculate F/=F,C,
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Procedure for Design
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Fe <, FE OB G, 7 c, G [Z R Y
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op 000 000 061 0506 0545 .22 0755 Dass 245 0E3T 0841 |
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003 0030 00X 063 0518 055 1hds ovd 0,044
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005 0073 poTe DB8 03548 0359 138 DTES G351
008 0088 0089 0E3 03553 0BC0 138 0762 0.952
010 008 009 070 058 0807 140 0793 0853
11 0adF 009 o7 036¢ 0513 147 07 0.954
012 017 08 072 0589 0818 144 DB 0.955
| 043 042 0426 o7: 0575 0828 145 0B03 0.8%
|01 0936 0136 074 0380 0832 148 0BT 0857
{015 0145 0747 075 0385 0F38 150 0E1D 0.958
016 0154 057 076 0590 OB 452 0813 0.859 I
017 0164 0967 077 0385 05% 154 0BG 0860 |
Q1 0173 047 078 0BC 04535 1.5 0819 0.961 |
i! o019 0082 0388 o7 0605 0851 158 oEz 0,281 ,r
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Procedure for Analysis (cont’d)
allowable c
* orfind f,., =P/A
7. IsP <P ? (or fua <F%?)
allowable actual c
* yes:OK
* no: overstressed & no good
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1. guess a size (pick a section)
2. calculate L /4,
— KL/d each axis, choose largest

3. obtain F’
K.eE
F £ = cE

compute A ( >
L% )
d

* K, =0.3 sawn
K. = 0.418 glu-lam

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

p
7. compute P owane = F A
» orfind f,, =P/A
8' iS P —<Pallowable? (Or factual <F /cr))

+ yes:OK
* no: pick a bigger section and go back to step 2.
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Timber Construction by Code

* light-frame T I |
— light loads Y A
—2X’s
— floor joists — 2x6, 2x8,

2x10, 2x12 typical at
spacings of 127, 16”, 24”
—normal spans of 20-25 ftor 6-7.5m
— plywood spans between joists
— stud or load-bearing masonry walls
— limited to around 3 stories — fire safety
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Specific Column Charts

TABLE 6.1 Safe Loads for Wood Columns®

Column Section Unbraced Length (ft)

Nominal Area
Size (in.%) 6 8 10 12 14 16 8 20 22 24 26

4x4 1225 111 7.28 494 3.50 2.63
4x6 19.25 174 114 1.76 551 4.14
4xX8 25.375 229 15.1 10.2 7.26 6.46
6X6 30.25 276 248 209 16.9 13.4 10.7 8.71 717 6.53
6x8 41.25 376 339 285 23.1 18.3 14.6 11.9 9.78 891
6x 10 52.25 47.6 430 36.1 29.2 23.1 18.5 15.0 13.4 11.3
X8 56.25 54.0 51.5 48.1 435 38.0 323 274 23.1 19.7 16.9 14.6
810 71.25 68.4 65.3 61.0 55.1 48.1 41.0 347 293 249 214 184
8§12 86.25 82.8 79.0 738 66.7 58.2 49.6 42.0 354 302 26.0 223
10X 10 90.25 88.4 85.9 83.0 79.0 73.6 67.0 60.0 529 46.4 40.4 355
10x 12 109.25 107 104 100 95.6 89.1 81.2 72.6 64.0 56.1 48.9 429
10 X 14 128.25 126 122 118 112 105 95.3 85.3 75.1 65.9 575 50.4
12x12 132.25 130 128 125 122 17 111 104 95.6 86.9 78.3 70.2
14x14 18225 180 178 176 172 168 163 156 148 139 129 119
16 X 16 240.25 238 236 234 230 226 222 216 208 200 190 179
 Load capacity in kips for solid-sawn sections of No. 1 grade Douglas fir-larch with no adjustment for moisture or load duration conditions.
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Design of Columns with Bending
* satisfy oy P s
— strength J L é’ :
_ stability | |-
’ pICk “F“ {;’?5";}'2’5172512‘;1;5;3

e = Eccentriciiy: M =P x e

— section ”
‘

ur

=] ., P
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N o] Crrout Truss
ENE N | gy ATiR
S~ grEEL INVEI |
i | FEAT BRACKET - —— ]
| |
4y - 2 ¢
() Tintber beam—column coanection () Upper chord of @ truss—contpression plus bending.
e=d/2 = eccentricityy M =P xe M:‘%
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Design Steps Knowing Loads

1. assume limiting stress

» buckling, axial stress, T
combined stress /e
2. solveforr,AorS L
3. pick trial secton "} 77
() term — magnification factor for P-4 4. analyze stresses
1 — allowable bending strength 5. section ok?
6. stop when section is Ok e o o
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