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Architecture 544

5 Columns

• Combined
• Solid
• Glulam
• Built-up
• Spaced
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1 - Combined Dimensioned Lumber

Required:
• Capacity

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

2. Find adjustment factors
CD CM Ct CF Ci

3. Calculate CP

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

5. Set the actual stress = allowable F’c = P/A

6. Solve for capacity, P = F’c A
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1 - Combined Dimensioned Lumber

Required:
• Capacity for roof LL

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

2. Find adjustment factors   (CM = Ct = Ci = 0)
CD CM Ct CF Ci
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1 - Combined Dimensioned Lumber

3. Calculate CP

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

5. Set the actual stress = allowable F’c = P/A
6. Solve for capacity, P = F’c A
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2 - Solid Dimensioned Lumber

Required:
• Capacity

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

2. Find adjustment factors
CD CM Ct CF Ci

3. Calculate CP

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

5. Set the actual stress = allowable F’c = P/A

6. Solve for capacity, P = F’c A
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2 – Solid Dimensioned Lumber

Required:
• Capacity for roof LL

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

2. Find adjustment factors   (CM = Ct = Ci = 0)
CD CM Ct CF Ci
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2 – Solid Dimensioned Lumber

3. Calculate CP

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

5. Set the actual stress = allowable F’c = P/A
6. Solve for capacity, P = F’c A
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3 – Glulam Column

Brock Commons building, a student 
residence built for the University of 
British Columbia in Vancouver, Canada
(2016)

18-story hybrid mass timber building -
2 concrete floors at the base and 16 
wood structure floors
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3 – Glulam Column

Required:
• Capacity

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

2. Find adjustment factors
CD CM Ct Ci (No CV)

3. Calculate CP (c = 0.9)

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

5. Set the actual stress = allowable F’c = P/A

6. Solve for capacity, P = F’c A
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3 – Glulam Column

Required:
• Capacity for roof LL

1. Calculate slenderness ratio le/d
largest ratio governs.  Must be < 50
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3 – Glulam Column   HF – L2    5 lams
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3 – Glulam Column

Required:
• Capacity for roof LL

2. Find adjustment factors 
CD CM Ct Cp

CM = Ct = 1
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3 – Glulam Column

3. Calculate CP

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

5. Set the actual stress = allowable F’c = P/A
6. Solve for capacity, P = F’c A
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4 – Built-Up Column
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4 – Built-Up Column
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4 – Built-Up Column

Required:
• Capacity

1. Calculate slenderness ratio le/d
largest ratio governs.  Must be < 50
If the slenderness across the lams (I2/d2) controls 
then use Kf with Cp

2. Find adjustment factors
CD CM Ct CF Ci

3. Calculate CP. If controlling slenderness is I2/d2, use Kf

4. Determine F’c by multiplying the tabulated Fc by all 
the above factors. F’c need not be smaller than case 
1 above (individual unfastened lams)

5. Set the actual stress = allowable F’c = P/A

6. Solve for capacity, P = F’c A
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4 – Built-Up Column

Nailing criteria  15.3.3
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4 – Built-Up Column   Nailing criteria
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4 – Built-Up Column

Required:
• Capacity for roof LL

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

2. Find adjustment factors   (CM = Ct = Ci = 0)
CD CM Ct CF Ci
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4 – Built-Up Column

3. Calculate CP
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4 – Built-Up Column

3. Calculate CP
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4 – Built-Up Column

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

4. Set the actual stress = allowable F’c = P/A
5. Solve for capacity, P = F’c A
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4 – Built-Up Column
Nailing requirements for 2 2x8’s
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4 – Built-Up Column
Nailing requirements for 2 2x8’s 
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4 – Built-Up Column

Bolted Provisions
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4 – Built-Up Column

Bolted Provisions
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5 – Spaced Column
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5 – Spaced Column

Required:
• Capacity

1. Determine end fixity condition “a” or “b”
2. Calculate slenderness ratios:
3. l1/d1 < 80

I2/d2 < 50
I3/d1 < 40

4. Find adjustment factors
CD CM Ct CF Ci

5. Calculate CP. Kx is based on end condition “a” or “b”

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

7. Set the actual stress = allowable F’c = P/A

8. Solve for capacity, P = F’c A
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5 – Spaced Column

Required:
• Capacity for roof LL

1. Assuming end condition “b”
72/10=7.2”

2. Calculate slenderness ratios:

3. Find adjustment factors   
(CM = Ct = Ci = 0)
CD CM Ct CF Ci
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5 – Spaced Column
4. Calculate CP

5. Determine F’c by multiplying the tabulated Fc by all 
the determining factors

6. Set the actual stress = allowable F’c = P/A
7. Solve for capacity, P = F’c A
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3.5k 19.8k 30.7k

7.8k 10.1k

combined                                        solid                                  glulam

built-up                                  spaced
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Built-Up Column
capacity example

3 X  2x6   (1.5 x 5.5)  S-P-F No.2
Fc = 1150 psi
Emin = 510000 psi

height = 10 ft Ke = 1.0

CD (snow) = 1.15
CF = 1.1
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Built-Up Column
capacity example

3 X  2x6   (1.5 x 5.5)  S-P-F No.2
Fc = 1150 psi
Emin = 510000 psi

height = 10 ft Ke = 1.0

CD (snow) = 1.15
CF = 1.1


