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Hygro-effect on stiffness properties for a wood-bamboo composite laminate
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Abstract: To determine the potential energy function derived from a wood-bamboo composite laminate em-
ploying the hygro-effect, a displacement model was established based on assumptions of the classical lami-
nated plate theory (CLPT) and the first-order shear deformation theory (FSDT). Then, the equivalent e-
lastic modulus of wood-bamboo composite laminate with the hygro-effect was derived according to the equal
beam theory. Using several theories, a comparison of the equivalent elastic modulus and bending deforma-
tion was made before and after the hygro-effect was used. Results showed when moisture concentration in-
creased up to 30%, the equivalent elastic modulus of bamboo and wood composite materials decreased more
than half, and under the same load, bending deformation was twice that of the original. [Ch, 1 fig. 3 tab.
8 ref. ]
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Figure 1 Scheme of laminated beam model
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Table 2 Results of Young’s modulus with or without wet effect
1%
E../MPa E\,/Mpa E>/MPa E, /Mpa % %
L Iy
2 582.8 692.3 2 554.1 690.3 1.11 0.30
52296 1417.8 49813 1 398.9 474 133
3 3
Table 3 Comparison of mid-span deflection for three theories mm
1%
L
w( L )errr w( L )esor w<? Jre Werpr = Wespr | Wepr = Wign |
2 2 Werpr 2 Werpr 2
7.559 3 7.938 1 7.787 4.77 2.90
3.827 0 4.016 4 3.570 4.71 6.70
2 ) o b
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