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The Physical Model and Energy Absorbing Mechanism of Bamboo Transverse Fracture
the Cracking of Parenchyma Tissue and Layering of Interface

Shao Zhuoping Wu Yijun Wang Fuli
(School of Forestry & Landscape Architecture, Anhui Agricultural University —Hefei 230036)

Abstract;  Bamboo is a kind of biologic composite material strengthened by fibers that distribute asymmetrically, and the
property of toughness depends on the property of component material as well as the characteristic of meso-structure. The
study showed that the whole process of bamboo transverse bending fracture includes the cracking of parenchyma tissue, the
layering of interface , the fracture of bamboo fiber bundle and the pull-out of bamboo fiber bundle and other various damage
patterns. Different organization structures contribute different toughness to the evolution of damage for different energy
wastage. In order to find out the main structure factors that lead to the excellent toughness property, the meso-mechanics
method was applied to study the energy absorbing mechanism of parenchyma tissue crack pattern and interface layering
pattern during process of bamboo transverse bending fracture. Then the strain energy release rate analysis equation of the
two patterns above was obtained and the critical strain energy release rate analysis equation of the bamboo specimens with
crack perpendicular to grain loaded with bending load and the transverse crack transforming to initial crack along grain.
Key words: bamboo; transverse fracture; damage models; energy absorbing mechanism
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Fig.1 Diagram of bamboo SEB transverse test
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Fig.3 Failure modes of bamboo during fracture
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Fig.4 Cracking model of ground tissue
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Fig.5 Cracking model of interfacial delamination
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Fig.6 Sketch of wood beam interlaminar fracture
a. M E 2R A — A BRI %S The coner of sectional A — A at interlaminar crack tip; b. SMRZB R A - A B RE Sa & B - B #mAT,
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lower layer.
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Fig.7  Sketch of interlaminar fracture of wood beam

containing crack perpendicular to grain
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