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Rational Testing Methods for Determination of
Basic Lateral Resistance of Bolted Wood-Joints
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Fig. 1. Specimen geometries and testing methods.
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Table 1. Basic properties of test material

Material T u (%) (%:OmE;)
Spruce 2” X10” 0.43 16.7 115
(8-Dry) (0.42-0.46) (16.0-17.1) (103-120)

7. : Specific gravity ; «: Moisture content ; and MOE : Modulus of elasticity.
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Fig. 2. Matching of specimens.
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Fig. 3. Maximum nominal bearing-stresses.

O : Observed maximum nominal bearing-stress of each specimen ;

® : Average value of five specimens.

a) No evident indication of failure was found on the load-displacement curve, and each plotted
value could be determined only through the visual observation of a small crack originating in
the bolt hole.

b) Sudden reduction in load at the time of failure was not observed, and the stagnation of load
increase was regarded as an indication of failure.
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Fig. 4. A comparison of stress-slip curves of T1 type and T2 type specimens.
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Fig. 7. Slip modului.
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Summary

Various testing methods are currently being employed to measure the basic lateral resistance
of bolted wood-joints. Some of them, however, seem to be inadequate in determining the
maximum load. Several types of joint tests were analyzed in this study, and an evaluation was
made of their adequacy.

Three testing methods for loads parallel to the grain (L1, L2 and L3 in Fig. 1) were
examined, and four testing methods for loads perpendicular to the grain (T1, T2, T3, and T4 in
Fig. 1) were also examined. The basic properties of test materials are shown in Table 1, and the
specimens were end or side matched as shown in Fig. 2.

Obtained maximum nominal bearing-stresses (maximum load/projected area of the bolt) are
plotted in Fig. 3. When the specimen was loaded parallel to the grain, the maximum load was
able to be determined by each testing method, L1, L2 or L3, although the most conservative result
was obtained by the tension type test L3, which seemed to be most adequate testing method.
When the specimen was loaded perpendicular to the grain, however, the maximum load was able
to be distinctly determined only by two of the testing methods, T2 and T4. T2 was a typical
tension-type test, and T4 was considered to be similar to the tension type test because the cracking
of wood which directly brought on the final rupture of the specimen was not restrained in both
testing methods. The compression type test, T1, was not applicable in any way, because the
maximum load could not be determined except through the visual observation of a small crack
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originating in the bolt hole, which might be very difficult under ordinary conditions. The typical
stress-slip curves of the T1 and T2 testing methods are compared in Fig. 4 to indicate their
differences. The last method, T3, also seemed to be inadequate, although it was comparatively
better than T1. Inthe T3 testing method, the determination of the maximum load was not always
impossible, but still was not easy in some cases. An example of one of these cases is shown in Fig.
5. In this figure, test (B) is a T3 type test, and test (A) is considered to be similar to the
tension type test, in which the maximum load could be determined accurately.

The load-slip behavior of specimens, on the other hand, was scarcely affected by the
difference in testing method. The two slip moduli, kg, and ks, defined in Fig. 6 are plotted for
each testing method in Fig. 7.



