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Compression Members (revisited)

« designed for strength & stresses
» designed for serviceabllity & deflection
» need to design for stability

— abillity to support a
specified load
without sudden or
unacceptable
deformations
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Effect of Length (revisited)

* long & slender * short & stubby
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Critical Stresses (revisited)

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

 real world has loads with eccentricity

Wood Columns 4 Elements of Architectural Structures S2013abn
Lecture 14 ARCH 614



Bracing (revisited)

* bracing affects shape of buckle
In one direction

* pboth should be checked!

(a) No bracing. (b) Braced at midpoint. (c) Third-point bracing. (d) Asynimetric bracing.
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Wood Columns

 slenderness ratio = L/d,;, = L/d,

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

L
A

/I . .
— where FC IS the allowable compressive

strength parallel to the grain
— bracing common
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Allowable Wood Stress

er® = e (C,)Cy )T )CL)C,)

F.= compressive strength [
parallel to grain
Cp = load duration factor  [RiESe

Cy = wet service factor
(1.0 dry)

C, = temperature factor (Table 5.2)
Cr = size factor

C, =column stability factor = f (F%)

C
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Strength Factors

* Wood properties and Ioad duratlon CD
— short duration i
* higher loads

— normal duration
« > 10 years

» stability, C,

F'=FC, = (FCCD)Cp
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Q Charts

Column Stability Factor Cﬁ
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Procedure for Analysis

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

2. obtain F'C K E
cE

compute FcE =

2
K.g =0.3 sawn (L%)

K.e = 0.418 glu-lam
3. compute F. ~F.C,
4. calculate F¢/F." and get C, (chart)
5. calculate F, = Fc*Cp

Wood Columns 10 Elements of Architectural Structures S2013abn
Lecture 14 ARCH 614




Procedure for Analysis (cont’d)

 orfindf,,., =P/A

/. ISP —<Pallowable? (Or factual <F /c’))
« yes: OK
* no: overstressed & no good
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Procedure for Design

1. guess a size (pick a section)

2. calculate L /4d .
— KL/d each axis, choose largest

3. obtain F°, K E
cE

— compute FcE =

2
K.g =0.3 sawn (L% )

K.e = 0.418 glu-lam
4. compute F." ~F_.Cp
5. calculate F¢/F;" and get C, (chart)
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Procedure for Design (cont’d)

6. calculate F/=F, C

1. compute I:)allowable
actual — P/A

8. |SP I:)allowable (Or 1:actual<|:/ )

« yes: OK
 no: pick a bigger section and go back to step 2.

p
F7-A

e orfindf
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Specific Column Charts

TABLE 6.1 Safe Loads for Wood Columns?

Column Section

Nominal
Size

4 X4
4X6
4X38
6X6
6 X8
6 X 10
8 X8
8 X 10
8 X 12
10 X 10
10 X 12
10 X 14
12 X 12
14 X 14
16 X 16

Area
(in.2)
12.25
19.25
25.375
30.25
41.25
52.25
56.25
71.25
86.25
90.25
109.25
128.25
132.25
182.25
240.25

6

11.1
17.4
229
27.6
37.6
47.6
54.0
68.4
82.8
88.4
107
126
130
180
238

8

7.28
11.4
15.1
24.8
33.9
43.0
51.5
65.3
79.0
85.9

104
122
128
178
236

10

4.94
1.76
10.2
20.9
28.5
36.1
48.1
61.0
73.8
83.0
100
118
125
176
234

12

3.50
5.51
7.26
16.9
23.1
29.2
43.5
55.1
66.7
79.0
95.6
112
122
172
230

Unbraced Length (ft)

14

2.63
4.14
6.46
13.4
18.3
23.1
38.0
48.1
58.2
73.6
89.1
105
117
168
226

16

10.7
14.6
18.5
32.3
41.0
49.6
67.0
81.2
95.3
111
163
222

18

8.71
11.9
15.0
274
34.7
42.0
60.0
72.6
85.3

104
156
216

7.17
9.78
134
23.1
29.3
354
52.9
64.0
75.1
95.6
148
208

6.53
8.91
11.3
19.7
249
30.2
46.4
56.1
65.9
86.9
139
200

@ 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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16.9
214
26.0
40.4
48.9
57.5
78.3
129
190

14.6
18.4
223
35.5
42.9
504
70.2
119
179
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Timber Construction by Code

* light-frame
— light loads
— 2X’S
— floor joists — 2x6, 2x8,

2x10, 2x12 typical at L
spacings of 12”7, 16”7, 24” =& & FE

— normal spans of 20-25 ft or 6-7.5m

— plywood spans between joists

— stud or load-bearing masonry walls

— limited to around 3 stories — fire safety

ramy,

= R R W e

Wood Columns 15 Elements of Architectural Structures S2013abn
Lecture 14 ARCH 614



Design of Columns with Bending

 satisfy
— strength
— stability
* pick

— section

Wood Columns 16
Lecture 14

{¢c) Timber bear

e=d/2 = eccentricity: M =17 xe

Elements of Architectural Structures
ARCH 614

['ur.’,] Montent conn

M = Mowient due eam bending

17

v W W ‘-r'\.“u'v‘if'i.:;'

v chord of w truss

+

contpression plus bending.
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Design

 \Wood

- 92
+—— b -<1.0
Bl R 1‘V
bx.__ FcEx_‘

[] term — magnification factor for P-4
F’., — allowable bending strength
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Design Steps Knowing Loads

1. assume limiting stress

* buckling, axial stress,
combined stress

solve forr, Aor S

pick trial section
analyze stresses
section ok?

stop when section is ok

o gk W
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