Wood crushing modelling for timber joint engineer problems
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Numerical modelling of wood failure in very localized areas which happens very often in timber structure joints, remains
complex. Locally, the properties of wood can vary very highly due to natural growth, which make the mechanical
problem deviate from continuous mechanical assumptions. Another problem appears when the stress reaches the
material limits, leading to microcracking as well as densification in these areas. The definition of the densification paths
are then difficult to predict because of the densification and the difficulty to model due to numerous numbers of
parameters to be identify.
In order to produce a simple and reliable predictive modelling approach for engineers, it is chosen to idealize wood as
a structure [1] that is composed of an isotropic foam base, reinforced by beams in order to bring the orthotropic nature
of the material [2] [3]. In this approach, the plastic flow of the structure is modelled by the collapse of the foam-beam
structure. This approach makes it possible to maintain elementary behaviours in the two components which are the
beams and the foam. The identification of the most parts of the parameters could be obtained with confined compression
tests.
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Figure 1: (a) Elementary cubic foam beam elements (b) Embedment test (c) Timber-to-timber joint (d) Folded metal anchors
modelling.

After the realization of mesh adapted according to the type of problem, it is possible to approach several problems in a
very promising way [4] such as the embedment of circular dowel according to the grain directions, the behaviour of
joints with timber-to-timber contact (carpentry joints), the metal folded anchor type assembly behaviour fixed with nails
or screws.
In order to perfect the modelling, it is then important to continue the research to master the predominant shear and
transverse compression interaction on many aspects in the phenomenology encountered.
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