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The manufacturing process of a curved glulam beam involves mechanical bending of the
lamellas and the fixation of the lamellas in a deformed state after hardening of the adhesive.
Residual stresses are present in each lamella, which influence the stress distribution over the
cross section in the complete beam when loaded after installation. This consequently affects the
load-carrying capacity of the beam. Moreover, due to the natural growth process, wood is an
anisotropic and inhomogeneous material, and the variation of properties in different lamellas
can be considered for numerical simulations, using probabilistic approaches [1], as they will
influence the stress state.

In this paper finite element analysis is used to study stress developments in curved glulam
beams, considering manufacturing process, wood anisotropy, growth ring effects, and wood
fiber deviation around knots. The effects of hydro-expansion and adhesive properties are
considered for simulations as well. In addition, the effect of the parameters’ uncertainties on
the stress development as well as different beam configurations are analysed.

As a result, stress distribution in each individual lamella is significantly influenced when taking
material variability into consideration. Moreover, the location of the critical stress is
redistributed inside each lamella, which may influence the damage and failure initiation.
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