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This paper proposes a nonlinear micromechanical model for the simulation of wood material 
at large deformation under static and dynamic loadings. The mechanical behaviour of wood is 
extensively studied, experimentally and numerically, in the literature. The numerical studies 
include both macroscopic and microscopic approaches. Several comprehensive 
micromechanics models have been presented in the literature for the elasticity of wood [1-2], 
among others.  Based on the work by Hofstetter et al. [1], the authors developed a simplified 
multi-scale model with the aim to reduce the number of required input parameters and data, 
leading to only two homogenization phases. The Representative Elementary Volume (REV) is 
composed of the cell-wall, which is assumed as homogeneous transversally isotropic and 
cylindrical inclusions (voids) oriented parallel to the grain. Based on the Mori-Tanaka 
scheme, an estimate for the homogenized macroscopic elastic properties is obtained. To 
model the nonlinear behaviour, an extension of the Gurson criteria is developed, based on the 
framework of limit analysis of Gurson (1977) [3] and its evolutions, in particular the work by 
Monchiet et al. (2008) [4]. Following the limit analysis method of Gurson, the approximate 
expression of the macroscopic yield function is obtained. An isotropic hardening effect is also 
introduced in the macroscopic yield function. Finally, both the longitudinal and transverse 
yield stresses as well as the isotropic hardening are assumed to be strain rate dependent 
parameters. The obtained micromechanical model was successfully implemented via a UMAT 
routine within the explicit dynamic code LS-DYNA and applied successfully for the 
modelling of some applications dedicated to impact limiters and choc absorbers. 
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