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Issues

• Water

• “Figure” and “Defects”

• Anisotropy

• Inhomogeneity

• Variation and uncertainty
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863 pieces of British spruce

(Resource: 92% Sitka 8% Norway)

706 pieces of UK grown larch

(Resource: 83% Hybrid 17% European)

Timber; Its Nature and Behaviour (Dinwoodie)
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Timber; Its Nature and Behaviour (Dinwoodie

863 pieces of British spruce

(Resource: 92% Sitka 8% Norway)

706 pieces of UK grown larch

(Resource: 83% Hybrid 17% European)



blogs.napier.ac.uk/cwst 3rd February 2016 7

Stress and strain

Force

Area

Change in dimension

Original dimension
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Stiffness and strength

strength strength strength

Strength (tensile, compressive, bending)

Stiffness (modulus of elasticity, MoE) = E

Shear strength

Shear modulus = G

stiffness stiffness stiffness
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Anatomy

knot

pith

sapwood

heartwood

reaction wood
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Radial

TangentialLongitudinal rays

Isotropy
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Directions

Parallel to grain

Perpendicular to grain

Perpendicular

to grain
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Compression and tension

Parallel to grain

Perpendicular to grain

Perpendicular to grain
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Bending

Tension

Compression

Major axis

(as a joist)

Minor axis

(as a board)

“Width” is

the “Depth”

“Thickness”

“Thickness”

is the “Depth”

“Width”
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TEST VIDEO?
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EN408 bending test

Bending strength, fm (Modulus of Rupture MoR)

Stiffness, E (Modulus of Elasticity MoE)

h

6h 6h ± 1.5h6h ± 1.5h

Worst defect positioned centrally 

(random whether tension or compression side)
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Shear

Shear modulus, G
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Bending

Tension

Compression

Major axis

(as a joist)

Minor axis

(as a board)
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Bending

Tension

Compression

Major axis

(as a joist)

Minor axis

(as a board)
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Density and bending strength

Raw data from SIRT benchmarking validation study



blogs.napier.ac.uk/cwst 3rd February 2016 22

Bending strength and stiffness

Raw data from SIRT benchmarking validation study
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Density and bending strength

Raw data from SIRT benchmarking validation study
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Mechanical properties

• Amount of cell wall material 
– Wood density

• How that cell wall material is arranged
– Grain, earlywood, latewood

• How that cell wall material is made up
– Cellulose : lignin

– Microfibril angle
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Juvenile core (softwoods)

Stiffness, E

Density

Microfibril angle
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Factors  softwood quality

• Position within the tree

– Radially & vertically

• Silviculture

– Spacing, thinning, rotation length etc

• Site

– Exposure, temperature, rainfall, soil type etc

• Genetics

– Species, variety and individual
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Variation

• From species to species

• Within species / species group
– Between countries

– Within countries

– Within a forest

– Within a stand

– Between trees in a stand

– Within a tree

– Within a board

– Depending on how the board is loaded

Variation of properties

& correlation between 

properties 


