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15-4
Design of Timber Beams

 � Allowable bending and allowable shear stress vary with different wood species, grades, and the design 
code used.

 � Wood does not act the same in all directions.

Mechanical Properties of a Piece of Wood
Subjected to normal stresses, wood is stronger if the load is parallel to the grain rather than perpendicular
It's shear resistance, is much weaker in the direction parallel to the grain.

Steps for Timber Beam Design

Step 1:  Determine the beam span, support conditions, allowable stresses, and other design limitations. 
Identify or compute the loads. 

Step 2:  Determine the maximum shear force and the maximum bending moment along the beam. For 
simple loadings, use the formulas from Table 13-1.

Step 3:  Using the largest value of the bending moment, regardless of the sign, compute the minimum 
required section modulus from the flexure formula:

Step 4:  Timber beams are usually available in rectangular sections for which the maximum shear stress 
is 1.5 times the average shear stress (Equation 14-11). In view of the weak shear stress resistance 
parallel to the grain, the minimum rectangular cross-sectional area required must be cal culated 
from

Step 5: Scan Table A-6 in the appendix and select the lightest rectangular timber section that has a 
section modulus (about the strong axis) slightly greater than the required value computed in 
step 3 and an area slightly greater than the required area computed in step 4. Compute the 
percentage of the extra section modulus provided and the percentage of extra cross -sectional 
area provided, and make sure that these percentages are greater than the percentage of the 
ratio of the weight of the beam selected to the total design load.

In general, the preferred aspect ratio (depth/width) is between 1.5 - 3
Narrow and deep is more effective against bending moments.

Remember,
Nominal Dimension = true or named,  i.e 2x4   2" x 4"
Dressed Dimension = actual, i.e. Table A-6 2x4   1½" x 3½"

Sreq = 
Mmax

σallow

Areq = 
1.5 Vmax

τallow
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Example P15-16
Select the lightest, rectangular Southern pine section for the sim ply supported girder subjected to the 
loading shown in Fig. P15-16. 

Solution.
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