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Our study analyzed the macro-mechanical properties and fracture mechanism of wood and established
the multiscale mechanical analysis model of wood both theoretically and empirically. Based on the
hypothesis that wood is a kind of anisotropic material including cracks analysis model of fracture
mechanism for wood was established. The stress field and stress intensity factors of finite plates with
cracks of edge type I were studied by the model. The effects of geometric features of cracks on the stress
intensity factors were further analyzed when a wooden board was used to carry out a compact tension test.
The formula for the stress intensity factors was established by dimensional analysis. The toughness factors
of transverse fracture and fracture parallel to the grain of wood were further obtained by a model
experiment. The results indicate that:1) cracks in wood have a great effect on the stress field; 2) in
tensile stress it is easy to induce wood fracture and 3) there is a significant difference between transverse
and parallel fracture toughness.
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Fig! 1" * Schematic of plane with ‘crack on ‘one edge
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