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Abstract: Due to the lack of references on important theoretical parameters such as bearing capacity and tensile performance of
materials such as bamboo and bamboo skin in current structural design competitions in China, the material properties of compressive
and tensile members have not been fully utilized and optimized. Therefore, this study investigates the effects of cross-sectional form,
member length, and pretreatment process on the mechanical properties of bamboo by preparing different types of hollow bamboo
compression members. The results indicated that the load-bearing capacity of the compression members varies with the cross-sectional
size and member length, with the optimal cross-sectional size being 7~9 mm, and the maximum load-bearing capacity achieved at a
member length of 250 mm. Local buckling and head failure are the main failure modes of the compression members, which should be
prevented by reinforcement and joint treatment. The load-bearing capacity of the treated members is significantly higher than that of
the untreated members. When the load-bearing capacity exceeded 1200 N, the use of 0.35 mm bamboo bark combined with 3 mmx3
mm bamboo rod achieves the best load-bearing capacity and strength-to-weight ratio.

Keywords: bamboo and wood materials; bamboo bark; bamboo rod; compressed rod; mechanical properties
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