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Bending strength assessment of Larix logs
by nondestructive evaluation techniques’
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ABSTRACT

In forest products industry, a variety of nondestructive evaluation techniques are now being
used to assess the mechanical properties of structural lumber. Ultrasonic and longitudinal
vibration technique are frequently used to assess the modulus of elasticity(MOE) of lumber.
The objective of this research was to evaluate the MOE and modulus of rupture(MOR) of
small-diameter of Larix log(Larix kaempferi Carr.), using these techniques. In this study, 50
small-diameter logs were nondestructiveively evaluated. The dynamic modulus of elasticity(Eu)
of the logs was first evaluated, using an ultrasonic method. After ultrasonic tests, the logs
were measured using a longitudinal vibration technique(Ev). Static bending test was then
performed on the logs to obtain the static modulus of elasticity(Es) and modulus of rupture of
these logs. In general, the dynamic MOE (Ev) of logs was closely correlated with the static
MOE for log. Based on the results of these experiments, it can be concluded that
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small-diameter Larix logs can be successfully evaluated by Ultrasonic and longitudinal

vibration technique. The experimental results indicated that the ultrasonic technique is

effective to the log, which contains many knots.

The longitudinal vibration technique is

effective to the log, in which many cracks are included.
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Fig. 1. Schematic diagram of ultrasonic test equipment.
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Fig. 2. Measuring natural frequencies of longitudinal vibrations in specimens.
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Fig. 3. Configurations of longitudinal vibrations.
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Fig. 4. Natural frequencies of longitudinal vibrations.
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Fig. 5. Static bending test on log.
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Fig. 6. Relationship between Eu and Es.
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Fig. 7. Relationship between Ev and Es.

Table 1. Results of linear regression analyses of MOE of Larix logs.

y=a+bx
y X b R’
Eu Es 61,993 0.1813 0.02
Ev Es 89,848 0.3352 0.34362
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Fig. 9. Relationship between MOR and Ev.
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Fig. 10. Relationship between MOR and Eu.

Table 2. Resulis of linear regression analyses of MOR and MOE of Larix logs.

y=a+bx

y X b R’

MOR Es 32254 0.0026 0.55

MOR Ev 26.165 0.0043 0.54

MOR Eu 451.38 0.0011 0.16
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Fig. 11. Photograph of rupture.
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Fig. 12. Photograph of rupture.
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Fig. 13. Photograph of cross section rupture.
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