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In this study, a joint strength evaluation method under multi-axial loading
conditions was proposed to evaluate the reliability of crossbeam structures made of unidirectional
composite materials, which are lightweight and high-strength materials. By applying bending and
in-plane shear loads to a cruciform unidirectional crossbeam specimen, we established a novel test
method that exhibits delamination behavior under bending load and in-plane two-dimensional shear
delamination behavior at the joints.

The delamination behavior of crossbeam joints was elucidated by combining in-situ damage
guantification and damage propagation simulation based on the finite element method using a cohesive
element.
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