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In this study, the probability distribution of the stiffness of the structure is evaluated by performing an
uncertainty propagation analysis, in which the Young's moduli of each member in the structure are
considered as probability input with certain variation. For a gantry-shaped structure of a chair subassembly
made by natural woods, the loading experiments and finite element simulations were conducted, in which
monotonic loads were applied to the stiles from the top, and the results were discussed to evaluate their

consistency.
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Fig. 1 Illustration of uncertainty propagation process
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Fig. 2 Outline of bending test apparatus and specimen
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Fig. 4 Histogram of Bending Young’s Modulus
identified from Bending Strain
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Fig. 5 Orientation of the structure assembly
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Fig. 6 Load-deflection curves for 27 structures
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Fig. 7 Slope of load-deflection curves for 27 structures
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Fig. 8 Analysis model
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Table. 1 Wood material parameters in each model

Euler Timoshenko .

beam beam 3D Solid

E, [GPa] 9.89 12.6 12.6
E, [GPa] 9.89 12.6 1.26
E, [GPa] 9.89 12.6 0.63
Viy 0 0 0.4
Vyz 0 0 0.7
Vax 0 0 0.55
Gyy [GPa] 100 0.4 0.4
Gy, [GPa] 100 0.4 0.012
G,y [GPa] 100 0.4 0.2
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Fig. 11 Experimental (N=17) and Euler model
simulations (Average & Prediction Interval) results
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Fig.12 Experimental (N=17) and Timoschenko model
simulations (Average & Prediction Interval) results
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