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Evaluation and Constitutive Modelling

Overview

The analysis of layered wooden shells requires a suitable Development of a Single-Surface Transversely Isotropic Elasto-Plastic Material Model

constitutive model for multi-axially loaded wood. This poster Including Hardening and Softening Behaviour for the LRT-System
presents an orthotropic elasto-plastic model including knot

effects for spruce wood suitable for the description of inelastic
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of a layered cylindrical shell with one opening and stiffeners.
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Including Knot Effects by shrinking of the TSAI-WU yield surface
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The test equipment consists of a biaxial servohydraulic
testing apparatus for anisotropic materials and of a three-
dimensional electronic Speckle Pattern Interferometer (ESPI)
for the spatial deformation analysis of the measuring area
of the plane specimen. Before testing, the samples were
stored at 20 °C and 65 % relative humidity until an equilibrium axonometric projection horizontal projection Cross section A-A loading
moisture content of u =12 % was reached.
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Knots are the
commanding criterion
of wood. This fact is
Inseparably combined
with the deviation of
the fibre direction

compressive
loading in
L-direction
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These influences on - \ - iy N
the mechanical

properties will be vertical displacements and stress g, in the top layer stress Ogr In the top layer shear stress 1,z In the
Investigated within a deformed configuration (= outer surface) (= outer surface) middle layer (= layer 2)

separate test series. (scaling factor = 15)




