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Estimation of in-plane bending strength considering lamination effect

(Graduate School of Agriculture,
Laboratory of Structural Function, RISH, Kyoto University)
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A simulation model based on Monte-Carlo method was developed to estimate in-plane bending strength
of cross laminated timber (CLT). The model used mechanical characteristics of lamina obtained from
edgewise bending test of them. To consider the effect of gluing each layer, bending test on lamina with
cross layer was carried out. Experimental value of in-plane bending strength of CLT and calculated value
were compared. The result indicates that cross layer raises the distribution of bending strength and that
in-plane bending strength can be estimated by the model.
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The model on estimation of in-plane bending strength of CLT
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with the failure of the first lamina. Figure 1. Overview of the model
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Figure 2 was carried out. Specimens were chosen so that
they have knot or FJ between the loading points. Table 1 Figure 2. Specimen with cross layer
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Estimation of in-plane bending strength of CLT FJ 36.6 38.3
Bending strength of seven-layered CLT was compared 10 o
between experimental value [1] and estimated value obtained go,s o
from the model described above. Lamination effect was g
calculated as strength of knots was multiplied by 1.2. The £0°
experimental value and cumulative curve of estimated value are €04
shown in Figure 3. It shows that estimated value with lamination LE o
effect was larger than the value without the effect, especially in 5
specimens with relatively low strength. In addition, the 00 " % " ©
agreement between experimental and estimated value was better in-plane bending strength(MPa)
in calculation with lamination effect. In conclusion, in-plane © experiment ~without lamination effect

—with lamination effect

bending strength of CLT can be estimated employing the model
and its accuracy would be improved by considering lamination
effect.

Figure 3. Experimental and estimated
value of seven-layered CLT
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