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Prediction of The MOR of Larch Lumber
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ABSTRACT

It is necessary to review the non-destructive indexes in order to estimate the bending strength performance of the
domestic larch lumber. In this study, MOEs (modulus of elastic) the larch lumber (cross-section 89 x 120 mm) were
evaluated through non-destructive methods such as the ultra-sonic method, longitudinal vibration method, and
non-destructive bending method. The non-destructive measurement method which best represented the static MOE was
determined and applied as the MOR(modulus of rupture) estimation index. The MOE that was measured through the
longitudinal vibration method showed the highest correlation with the static MOE. The MOR was highly related to the
static MOE. Therefore, the non-destruction MOE measured through the longitudinal vibration method was used to es-
timate the MOR of the lumber.
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Fig. 1. Schematic diagram of ultra-sonic test method.
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Fig. 2. Measuring natural frequencies of longitudinal
vibration in specimens.
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Fig. 3. Shape of bending strength test.
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Fig. 4. Normal distribution graph of non-destructive ultrasonic measurement method.
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Table 1. Results of session analysis according to ultra-sonic measurement method

Ultra-sonic test methods MOE, mean. cov MOE.-MOE, MOE,-MOEx

(GPa) (%) CoD CoD
1 13.9 13.2 0.92 0.65
I 9.2 26.7 0.68 0.48
I 8.2 29.8 0.77 0.65
v 8.7 21.6 0.6 0.62
\ 8 28.5 0.66 0.39
Vi 13.2 15.6 0.64 0.36
VI 13 21.1 0.77 0.71
VI 8.8 17.5 0.32 0.18
X 7.1 24.5 0.43 0.34
X 8.3 18.1 0.59 0.43

*COV: coefficient of variation, *COD: coefficient of determination
*MOEL: MOE measured by longitudinal vibration method
*MOE.: MOE measured by ultra-sonic method, MOEx: MOE measured by non-destructive bending method
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Fig. 5. Regression analysis graph of non-destructive MOE measurement method.
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