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This study aimed to improve the bending performance of cross-laminated timber
(CLT) panels using two methods: compression of eucalyptus wood layers and the
incorporation of wood-based composite panels—plywood (PW) and oriented
strand board (OSB)—in the middle layer. Small-diameter logs from fast-growing
Eucalyptus camaldulensis were used to manufacture hybrid CLT panels. Variables
included the outer layer material (uncompressed eucalyptus [OLCRO], compressed
to 5% [OLCRS5], and 10% [OLCR10]), middle layer material (uncompressed
[CRO], compressed to 5% [CR5], compressed to 10% [CR10], PW, and OSB), and
adhesive type (polyvinyl acetate [PVA] and polyurethane [PU]). Bending and
shear tests were performed according to ASTM D198. As compression increased,
the bending performance of hybrid CLT panels improved. Increasing the middle
layer compression from 0% to 5% and 10% led to 14.15% and 13% increases in
bending strength, and 13.9% and 15.2% increases in modulus of elasticity,
respectively. Replacing PW and OSB with uncompressed eucalyptus blocks in the
middle layer increased bending strength by 11% and 15.8%, and modulus of
elasticity by 10.2% and 14.3%, respectively. Panels compressed to 10% showed
the best bending performance. Failure mode analysis showed that replacing
engineered and compressed panels with uncompressed eucalyptus shifted the
failure mode from shear failure in the middle layer to tensile failure in the bottom
layer of the hybrid CLT.
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