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ELASTIC-PLASTIC ANALYSIS AND TESTS OF TWO-SPECIES LAMINATED TIMBER BEAMS
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This paper presents an elastic-plastic analysis of glued laminated timber beam
composed of two wood species. In this beam, the concept of developing beam stiffness
using lower stiffness species for the inner timber laminations and higher stiffness
species for the outer timber laminations are used. The glued laminated timber made
of Douglas Fir outer laminas and Japanese Cedar inner laminas are modeled to three-
layer beanm. The deflections in the elastic-plastic range due to bending and shear
are calculated by using the virtual work principle. For Douglas Fir and Japanese
Cedar, bi-linear stress-strain relationships are assumed, and the strain is linearly

distributed in the cross section of timber beam as a result of bending up to failure.

The numerical solutions are compared with the test results.
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