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Flexural Analysis of Radiata Pine Plywood Plate for the
Concrete Form by the Laminate Plate Theory™
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ABSTRACT

The plywood for concrete form is regarded as a laminate plate composed of orthotropic materials and
the flexural analysis is conducted by applying the laminate plate theory, in which the four edges of the
plate is assumed to be simply supported and the concentric point lateral load is applied. The results of
flexural experiment are compared with the theoretical ones. Theoretically predicted results coincide
with experimental ones up to the point of deflection less than 1/4 of plate thickness. In addition, when
the plywood is regarded as an isotropic plate for simple analysis, the geometric average of the elastic
modulus measured in the direction parallel to the face grain (En) and perpendicular to the face grain
(Ex) could be used for the elastic modulus of isotropic plate.
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Fig. 1. Stacking sequence and angle of plywood.
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Fig. 2. Plate under arbitrarily distributed patch
load.
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Table 1. Bending strength and elastic modulus

of bending
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Table 2. Average value of elastic modulus

Elastic modulus Moisture content
ltem ko) (%)
Tension 100,300 103
Compression 103,900 108
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Fig. 6. Load-elongation curve (tension).
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Fig. 8. Support and extensometer. z
Fig. 11. GTSTRUDL SBHQS element (d.o.f at
node 2 only).

Fig. 12. Finite element model of plywood plate.
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Fig. 14. Comparison of FEM and theoretical
results.
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Fig. 17. Comparison of load-deflection curves.
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