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Orthotropic Single-Surface Plasticity Model

Although wood is used as a favourite building material Orthotropic Single-Surface Plasticity Model (boy MACKENZIE-HELNWEIN) Including

among concrete and steel, the mechanical behaviour was . A .
not scientifically investigated yet as one would expect. To Basic Wood Characteristics (Knot Effects) (by FLEISCHMANN) applied for Examples 1 and 2

be able to perform more realistic simulations of timber
structures by means of modern numerical simulation methods S n : :

ike the Finfte Element Method (FEM), a suitable consttutive Initial TSAI-WU Yield Surface and Evolution Laws (Plane Stress)
material model is required. Such a material model was
developed by Mackenzie-Helnwein in for clear spruce wood

and was extended by Fleischmann [1] considering the (o,p)=a, 0, +a. .O. +b,, 0> +b - +
influence of knots and the deviation of the fibre direction J(@.p T
_around the lgnots on the strc_angth propertie_s._Further an +2b 0,0, + 4b 2 -1 - 0
implementation of the material model in a Finite Element LLRTRT RT LRTLRT = LRT
software was done. For the validation of the material model
numerical simulations of wooden structures using FEM and . -
comparison of the obtained results with those of O .. . stress in L-direction
corresponding experiments were done for two test series. o . o= S et
The results of these tests will be presented in this poster. RT . stress in RT-direction (RT-equivalent)

T.rr ... shearstress :
Literature: [1] Fleischmann, M.: Numerische Berechnung a. . b b b fw:
von Holzkonstruktionen unter Verwendung eines realitats- LL> " RrRT > “LLLL >~ RTRTRTRT > LLRTRT ° SN
nahen orthotropen elasto-plastischen Werkstoffmodells, bLRTLRT . .. Isai-Wu material parameters,
PhD-Thesis, Institute for Mechanics of Materials and Sl Lo knoHacior

Structures, Vienna University of Technology, 2005.
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Example 1: Beam with a Circular Opening
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stress distributions, zones of plastic deformations, fracture images, resp. 03.1 - left joint - failure state

around the opening of test series 03 stress distributions, zones of plastic deformations, deformed images, resp. in the joint area




