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Architecture 324
Structures II

Wood Column Design

• Design of Wood Columns
• Stud Wall Design
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Timber Column Design
Given:
• Lumber species, grade
• Conditions of use
• Load
Required:
• column size

1. Find adjustment factors (all except CP)

CD CM Ct CF Ci

2. Guess CP

3. Estimate Area and d (based on bracing)

4. Calculate slenderness ratio le/d

largest ratio governs.  Must be < 50

5. Calculate CP

6. Determine F’c by multiplying the tabulated Fc by 
all the above factors

7. Revise Area:   A = P/F’c
8. Revise CP

9. Repeat until F’c > P/A
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Timber Column Design
Given:
• White Oak, No.1  Fc = 825 psi
• dry use, normal temp., not incised
• Load: D+L=55 psf
Required:
• column size

1. Find adjustment factors (all except CP)

CD CM Ct CF Ci

2. Guess CP  try 0.5
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Timber Column Design
Given:
• White Oak, No. 1  Fc = 825 psi
• dry use, normal temp., not incised
• Load: D+L=55 psf, P = 14080 lbs
Required:
• column size

1. Find adjustment factors (all except CP)
CD CM Ct CF Ci = 1.0

2. Guess CP  try 0.5

3. Estimate Area and d (based on bracing)

4. Calculate slenderness ratio le/d
largest ratio governs.  Must be < 50
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Timber Column Design
Given:
• White Oak, No.1
• Fc = 825 psi
• dry use, normal temp., 

not incised
• Load: D+L=55 psf

Required:
• column size

le/d = 26.18

5. Calculate CP
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Timber Column Design
Given:
• White Oak, No. 1  Fc = 825 psi
• dry use, normal temp., not incised
• Load: D+L=55 psf

Required:
• column size

6. Determine F’c by multiplying the 
tabulated Fc by all the above factors

7. Revise Area:   A = P/F’c
8. Revise CP

9. Repeat until F’c > P/A
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Timber Column Design
Design Aids
example of a column chart
P = 14080 lbs

from AWC Manual for Engineered 
Wood Construction – 2005
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Stud Wall Design

Given:
• Lumber species, grade and size
• Conditions of use
• Load
Required:
• Stud spacing

1. Calculate slenderness ratio le /d
largest ratio governs.  Must be < 50

2. Find adjustment factors (all except CP)
CD CM Ct CF Ci

3. Calculate CP

4. Determine F’c by multiplying the tabulated Fc by
all the above factors

5. Set actual stress = allowable:   fc = F’c
6. Find the capacity of one stud:  Pmax = F’c A

7. Find allowable spacing (12”, 16” or 24” o.c.)

8. Check bearing.
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Stud Wall Example - design

Data:
• 2x6
• S-P-F, Stud    M.C. = 12%
• D+L Load = 2500 PLF
• Braced as shown   Ke=1.0
Required:
• o.c. spacing

From NDS Supplement Table 4A
Fc = 725 psi
Emin = 440000 psi

CD = 1.0 (LL)
CMc = 1.0     CME = 1.0
Ct = 1.0
CF = 1.0 (stud)
Ci = 1.0
CP = ?
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Stud Wall Example

Data:
• 2x6
• S-P-F, Stud    M.C. = 12%
• D+L Load = 2500 PLF
• Braced as shown   Ke=1.0

CF = 1.0 (stud)
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Stud Wall Example

From NDS Supplement Table 4A
Fc = 725 psi
Emin = 440000 psi
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Stud Wall Example - design
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Stud Wall Example - design

Find max allowable stress, F’c

Calculate max load per stud

Determine max stud spacing
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Stud Wall Example - design

Check bearing on sill plate
For 2x6  lb = 1.5” 
Cb = 1.25
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Stud Wall Example - design

Check bearing on sill plate
• determine Cb
• calculate F’c┴
• calculate fc┴
• check stress


