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Consideration of plasticity within the design of timber
structures due to connection ductility
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Plasticity in timber structures

 Timber is in general a brittle material
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» Material properties of timber are characterized by 7
extreme scattering of the properties and by anisotropy

Density Modulus of Elastisity
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Mean value:  445.7 kg/m3 Mean value:  12849.57kg/m?3
COV: 0.091 COV: 0.159
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@ Investigation based on the Karlsruher model

* Division of the beam into 150mm long cells

» Assuming scattering of the modulus of elasticity
within each lamella and between each lamella

» Determination of the minimum required rotation
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odulus of elasticity on the

Number of
statistical
calculations
(100000)

Introduced

Statistical variance within the lamella
Statistical variance for each lamella
Thickness of the lamella

Number of lamellas

Length of the cell

bending moment

Moment
within a length step

Curvature
within a length step

Rotation
within a length step

>

Rotation at the left
& right hand side

e Moment at the nodes
e Loads on the beam element

Numerical integration of the
differential equation

Readout into a database




e modulus of elasticity on the reg
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Ductile behavior of joints
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plementing ductile |C
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Based on component model  Gained knowledge due to |
Pre—experiment
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Joint in the Test
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orced dowelled typ fasteners show a significant ducti
tering of the modulus of elasticity has an influence of th

ence of the scattering of the density on the bearing resist

of of a possible component model to develop the momen
lon behaviour of connections. | / -

ation of the ductility is required.
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