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Since moisture influences wood’s mechanical behavior, additional knowledge about mois-
ture distributions in wood is aspired.
In addition to material properties, e.g. strength and stiffness, characteristic parameters
as the diffusion coefficients or the thermal conductivity depend on the moisture content
of wood. Furthermore, due to non-uniform direction-dependent expansion coefficients,
moisture induced strains result in stresses, which can cause crack initiation or propagation.
[1] described a moisture transport model consisting of three coupled differential equations,
which consider the change of bound water, water vapor and energy.
These three equations served as a basis for the development of an Abaqus User Element
Subroutine to describe the moisture and temperature transport, which were validated with
experimental results from the literature. Based on the determined moisture and tempera-
ture field, linear elastic stresses were calculated and a multi-surface failure criterion [2, 3]
was applied to implement moisture induced crack initiation and propagation.
About 50 % of the damage in timber constructions indoors is related to the moisture
content [4]. Therefore, tools, which can determine the moisture transport and predict
crack depths, can be useful to design wooden structures.

REFERENCES

[1] Fortino, E.S. and Genoese, A. and Genoese, A. and Nunes, L. and Palma, P. Numer-
ical modelling of the hygro-thermal response of timber bridges during their service
life: A monitoring case-study. Constr. Build. Mater. (2013) 47:1225–1234.
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