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This study combines a novel beam element with the ASI-Gauss technique to develop a method for fast and
accurate three-dimensional analysis of timber structures. The beam element lowers its stiffness by adjusting
sectional constants, which are determined by selecting several sections across the beam and taking an average

of their sectional constants. This process enables the element to consider the three-dimensional expansion of

a plastic region. Four methods were implemented in this study for selecting sections during the calculation

of averaged sectional constants, and their accuracy was evaluated through comparison with finite element

analyses using solid elements.
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