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Failure modeling of wood based on local material properties
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Mechanical properties of wood such as density, stiffness and strength are varying locally
especially due to the natural growth effects such as anisotropy. By means of numerical
simulations, an accurate representation of local material properties may enhance the vir-
tual strength prediction process and is an important step towards the development of high
strength timber products.
In this contrubution, the correlation between fiber deviation and strength is investigated.
Laser scanning techniques are able to assess the local grain angle over the surfaces of
wooden boards by means of the tracheid effect [1]. An interpolation technique of the
local grain angle inside a board enables the implementation of local material directions
for finite element analysis. Further assumptions are considered for implementing the stiff-
ness properties of heterogeneities [2]. Knots, by influencing the fiber flow around them,
cause deviations in stress patterns and consequently stress concentrations occur [3]. Ac-
counting local stresses from elastic mechanical analysis enhances the quality of tensile
strength predictions, the virtual grading techniques may be enhanced. Furthermore, high
stress concentrations may indicate initial failure locations and can be evaluated by failure
criteria. Various models for brittle and ductile material behavior [4] are investigated for
boards with known local material properties.
In this study it will be shown that numerical models of local fiber patterns, particular
stiffness development around knots, and subsequent stress flow can improve the strength
prediction and can be the foundation for damage analysis.
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