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Fig. 5. Distributions of shearing stress (T') and normal stress (&) along the shear-line in the JIS-shear-

specimen (calculated by FEM).

@: case 1 as shown in Fig. (c),

®: case 2 as shown in Fig. (d),
p: surface pressure, v: vertical displacement.

f: average shearing stress,
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Fig. 6. Values of shearing stress (7") and normal stress (N ) in the vicinity of the reentrant
corner in the JIS-shear-specimen (calculated by FEM).

r: distance from the reentrant corner, (mm).
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Summary

According to the JIS and ASTM standards for the testing of the small-clear-specimens of timber, the shearing

strength parallel-to-grain is to be tested as illustrated in Fig. 1.

The stress distributions in this shearing specimen were examined by the finite element method (FEM). In

the examinations the finite elements were arranged as shown in Fig. 3-1, -2, -3, and on the calculation the elastic

constants of the air-dried Sugi were used.

The distributions along the shearing-plane (AH), of the shearing stress (z) and of the normal stress (@) within
the range of 0< Y<<29 mm are shown as curves T@ and N@ in Fig. 5. Over the loaded surface (AF), if the
distributed load is of the uniform intensity, the stress distributions (r, o) are to be shown as curves T3 and

NQ@.

As shown in Fig. 6, in the vicinity of the notch-root (4), the relationships between log 7 (or log 6) and log r

are linear, in which r (=30— ¥ mm) is the distance measured from the point 4; hence the following equations.

T=K,r%e,

A, =—(0.55~0.58),

c=K,r*n

2p=—(0.51~0.62)

All these degrees (4,, 2,) of the stress-singularities and the coefficients (K:, K;), corresponding to the stress

intensity factors, are noted to be depending upon the boundary conditions and the elastic constants of the materials.

The energy release rate due to the initiation of the crack at the notch-root (one of the basic conception in the

fracture mechanics) is to be defined as

* = |3U[5A|

where U represents the strain energy, 4 (=-ta, #: thickness of the specimen, a: crack length) represents the inner-

surface-area of the crack.

The strain energies U,, Uy, U,, corresponding to the crack lengths 0, da, 24a, respectively, were calculated

by FEM. Using the following equation

(*)ro1= (38U, —4U,+ Uy|/ (2t da)

where 7-=1 represents the case in which the value of the mean shearing stress is unit; the energy release rates are

ascertained as 0.34~0.44 kg/mm.

In such a specimen having a sharp notch as this one, instead of the stress, the energy release rate should be
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accepted as a parameter of the mechanical environment.
From the following relationship

gzszz-%'(g*)?zl

the value of 9% was obtained as 0.10~0.28 kg/mm; here, the value of 7 measured by the testing of the JIS shear-
ing specimen and that of (¢*),_; calculated by the above procedure, were used.  ‘This value (¢%) is to be looked
upon as the fracture toughness of the wooden member which has the right angle notch and which is to be subjected
to the shearing load on the edge of the notch.



