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Simplification of the Measurement Method of the Shear Modulus of Wood by Torsion Test II.
Measurement of the Shear Modulus on the Radial-Tangential Plane
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ABSTRACT

In a previous paper, we suggested that the shear moduli of the LT—(longitudinal-tangential) plane or
LR-(longitudinal-radial) plane can be measured approximately from one torsional moment-shear strain
relationship. This measurement method, however, cannot be applied for the specimen with a strong or-
thotropy between the planes along the torsional axis, and we thought that the shear modulus of the RT—
(radial-tangential) plane cannot be given properly by this approximation method. In this paper, hence, we
examined the feasibility in measuring the shear modulus of the RT-plane only from the torsional moment-
shear strain relationship of the RT-plane.

Sitka spruce (Picea sitchensis Carr.) and Konara (Japanese oak, Quercus serrata Murray) were used
for the specimens. These specimens were twisted along the radial direction. Shear moduli on the side planes
were calculated by substituting the torsional moment-shear strain relationships at the side planes into the so-
lution of differential equations for the torsion of orthotropic rectangular bar. On the other hand, an approx-
imating equation for deriving the shear modulus of the RT-plane was proposed from the hypothesis that
the ratio of the shear modulus of the RT—-plane to that of the LR—plane is in a limited range, and the shear
modulus given by this equation was compared with that derived from the rigorous solution.

We thought that the shear modulus of RT—plane can be obtained properly by the approximating equa-
tion proposed here when the aspect ratio of the specimen is determined properly.

Key words: shear modulus, torsion test, orthotropy.
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Table 1 Shear moduli in the RT- and LR-planes, Gyt and Gyz.

Grr(kgf/cm?) Grr (kgf/cm?)
Mean S.D. Mean S.D.

Spruce 770 150 9200 1200
Konara 2800 170 9200 1200

Species

Note: Suffixes L, R, and T represent the longitudi-
nal, radial, and tangential directions, respec-
tively.

Table 2 Shear moduli in the RT-plane when vGgrr/Gir=0 and vGrr/Gir=1.
Species| Ggp® Ggr!

Spruce 710 920
Konara | 2400 3200

Unit: kgf/cm2.
Note: Suffixes: Superscripts 0 and 1 represent the conditions under vGgr/Gig=0
and 1, respectively.
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Fig. 1. Relationship between the shear modulus on theradial-tangential plane obtained from the ap-
proximation equation and the value of vGgr/Gig.
Legend: Dashed line represents the shear modulus obtained from the rigolous solution which is
refered in Table 1.
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Fig. 2. Value of Ggr'/Grr' corresponding to vGgrr/Grr.
Legend: O:a/b=1, [1:a/b=2, A\:a/b=4, @:a/b=6.
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