6th European Conference on Computational Mechanics (ECCM 6
7th European Conference on Computational Fluid Dynami&HE&7)
11-15 June 2018, Glasgow, UK

ESTIMATION OF GLT BEAM STIFFNESS BASED ON
HOMOGENIZED BOARD MECHANICAL PROPERTIES AND
COMPOSITE BEAM THEORY

Giuseppe Balduzzi*, Georg Kandler?, and Josef Risst

! Institute for Mechanics of Materials and Structures, Viehmiversity of Technology,
Karlsplatz 13/202, 1040 Vienna, Austria, giuseppe.bad@zuwien.ac.at
josef.fuessl@tuwien.ac.at, http://www.imws.tuwienadc
2 Dynardo Austria GmbH, Wagenseilgasse 14, 1120 Vienna,risist

georg.kandler@dynardo.at, http://www.dynardo.at

Key Words: glued laminated timber, first order shear deformation theaial stiffness, bend-
ing stiffness, dynamic test, four point bending test

Since wood is a naturally grown material, high variabilityreechanical properties characterizes
Glued Lamitated Timber (GLT) beams. Nowadays, enhancedediadble grading technologies
(like laser and X-ray scanners) allow the collection of higholution information on the local
mechanical properties of wood [2] which can be exploitechimitadvanced strategies for the
prediction of GLT beam stiffness and strength. In partiglH exploits high resolution laser
scanning data for the recognition of local fiber orientationthe boards surfaces, determines
the mechanical properties of clear wood on the basis of asamuchanical model, and use the
collected information within an accurate 2D Finite Elem@fiE) analysis that turns out being
extremely effective in predicting the GLT beam stiffneast, tomputationally too expensive.

Aiming at bypassing the bottleneck of heavy computatidmis,¢ontribution uses an enhanced
composite beam theory for the estimation of the GLT beam ingrstiffness. According to the
procedure proposed in [1], the boards mechanical progeatie determined on the basis of a
micro-mechanical model and homogenization techniquesadaa&ount of the local fiber orienta-
tion. An accurate reconstruction of stress distributioitbiw the cross-section are applied and
an energetically consistent evaluation of the shear ctioretactor is considered. The resulting
composite beam theory has the capability to provide estisnaith an accuracy similar to 2D
FE and, since it needs negligible computational effortpiild represent a promising tool for
the development of enhanced and fast grading methods forh8aimns.

REFERENCES

[1] G. Kandler, J. Fussl, E. Serrano, J. Eberhardsteiniéectve stiffness prediction of GLT
beams based on stiffness distributions of individual ldase\Wood Science and Technol-
ogy, Vol. 49-6, pp. 1101-1121, 2015.

[2] A. Olsson, J. Oscarsson, E. Serrano, B. Kllsner, M. Jekan, B. Enquist: Prediction of
timber bending strength and in-member cross-sectiorfiidesis variation on the basis of
local wood fibre orientationEuropean Journal of Wood and Wood Prodsjctol. 71-3
pp. 319-333, 2013.



