
Wood Column Subject to Axial and Lateral Load

Table 4A - Base design values for visually graded dimension lumber (2in to 4in thick), p32, ref [2]

Parameters from References [1], [2] and [3]

This application helps the structural engineer design a wood column.

There are checks on the vertical load, bending load, column interaction, shear 
load and the horizontal deflection.

References:
[1] National Design Specification® (NDS) for Wood Construction, 2018 edition, 
American Wood Council
[2] NDS Supplement, 2018, American Wood Council
[3] Design of Structural Glued Laminated Timber Columns, 2009, APA

Base design values for visually graded dimension lumber (5in x 5in thick and larger) Table 4A p32 ref[2]

Frequency Used Load Duration Factors, Table 2.3.2 p11 ref [1]



Euler Buckling Coefficients ref [3]

Size factor for lumber 2in to 5in thick, Table 4A p32 ref[2])

Frequency Used Load Duration Factors, Table 2.3.2 p11 ref [1]

Flat Use Factor Table 4F p57 ref [2] 

Flat Use Factor Table 4D p46 ref [2]
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Parameters



1 - post
2 - stud
3 - king stud

Height

Unbraced length

Dead load

Live load

Total

Lateral load

Max section

Load duration
1 Dead load
2 Occupancy live load
3 Snow load
4 Construction load
5 Wind/Earthquake load
6 Impact load

Parameters

Geometry

Loads

Design

Member Type

Breadth and width



Number of sections

Grade
1,2,3,4,5 or 6

Lumber grading type

Shape type
1 - Sawn lumber
2 - glued laminated

Wet or dry?
1 - Dry
2 - Wet

Analysis

Compressive stress

Modulus of elasticity

Bending stress (x-axis)

Shear stress

Column Properties

K

K

K

Bending stress (y-axis)

Design Stresses

Cross-sectional area

Standard dressed size



Section modulus about x

Section modulus about y

Adjustment Factors

Duration factor

Size factor
R

Beam stability

Repetitive member

Column parameter

R

Length-depth ratio



Incising Factor

R

Moisture factor

Temperature factor

Flat use factor

Modulus of Elasticity

Bending Stress X Axis

Adjusted Properties



Euler buckling coefficient K

Critical Euler buckling 
design value 
eq. 1 ref [2]

K

Actual Stresses

Axial Stress

Bending Stress

Bending stress Y axis

Axial stress K1.177

Column stability
eq. 1 ref [2] K K

Shear stress

Shear Stress

Checks

Vertical load
R

Bending load
R



Interaction K

Shear load

Deflection
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