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Grading of Domestic Softwood 2x6 Structural Lumber by
Non-destructive Test'
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ABSTRACT

This study was carried out to provide basic data for using domestic structural softwood lumber efficiently
and ensuring structural safety of timber structures. The ratios (k-factor) between static and dynamic MOE
measured by ultrasonic device for 2x6 domestic softwood structural lumber are 1.0602 for Korean red
pine, 1.0013 for Korean white pine and 1.2320 for Japanese larch. In machine grade using nondestructive
method, 76% of Korean red pine was classified into higher than E9 grade, 85% of Korean white pine
was sorted into higher than E7 grade and 68% of Japanese larch was classified into higher than El11
grade. Correlation between MOE and MOR by static bending with k-factor from nondestructive method
provide a possibility to predict bending strength and allowable stress of domestic softwood structural lumber.
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Table 1. Modulus of Elasticities of 2x6 ” domestic softwoods.

Species Velocity of ultrasonic wave Dynamic I;'XOE Static M20E
(m/sec) (kg/cm”) (kg/cm’)
Korean red pine 4,244 91,065 96,546
Korean white pine 4,331 84,266 84,379
Japanese larch 4,565 118,747 146,294

SN AERM

[ » 1

)
2400mm il

3

Figure 1. Measuring dynamic MOE by ultrasonic
transmission.
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Figure 2. Correlation between static and dynamic
MOE of Korean red pine.

Korean white pine
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Figure 3. Correlation between static and dynamic
MOE of Korean white pine.

Japanese larch
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Figure 4. Correlation between static and dynamic

MOE of Japanese larch.
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Table 2. Regression between static and dynamic
MOE.

Species Regression Equation R?
Korean red pine y=0.6202x +31184 032
Korean white pine y=1.2580x-21882 0.49

y =0.4369x + 52697 0.33

Japanese larch
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Table 3. Machine grading of domestic structural
softwood by KS F 3020.

Gade ES E7 E9 EIl EI3 EI5

MOE

~ ~8 8~1 ~1212~14 14~16
(CPa) 4~6 68 0 10~12
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Figure 5. Distribution of lumber grade of 2x6 "
structural lumber.

Table 4. Distribution of machine graded domestic
lumber by nondestructive test.

ES E7 E9 ElIl Ei3
MOE(GPa) 46 68 810 1012 12-

Korean red pine 11.0 177 268 226 219

Korean white pine 124 248 416 199 12

Japanese larch 122 122 77 58 622
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Table 5. Bending strength of 2x6 structural lumber.

Max. load(kgf) MOR(MPa)
M;:‘iié’e E7 B9 Ell E7 E El
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Figure 6. Relationship between nondestructive MOE
and MOR.
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