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Evaluation of Mechanical Properties of Structural Larch Sawn
Lumber by Machine Stress Rating

SHEN Shijie, YANG Yang, CHEN Yong, ZHANG Hanwen, GAO Xinhui, LUO Wen

Key Laboratory of Wood Science and Engineering, Ministry of Education; Beijing Forestry University, Beijing 100083, China

Abstract Elastic properties of 384 full-size Chinese larch (Larix gmelinii) sawn lumber (32mmx120mmx3900mm) were tested based on
the NDT technique Machine Stress Rating (MSR) and three—point bending test are defined and implemented according to the American
Society for Testing and Materials (ASTM) D 4761-05 standard. It is shown that the mean value of E\g/GPa is 3.45% (0.56 GPa), which
is greater than FE. Statistical linear regression analyses indicate that a relationship exists among dynamic and static elastic properties (at
the significance level of 0.01), with a correlation coefficient of 0.9423 between Eys; and Es. Therefore, it may be concluded that the MSR
technique can be used as an effective tool to predict static properties of full-size structural lumber. In addition, with a high degree of
automation and the advantage of continuous batch detection, the MSR technique is very suitable for industrial applications today. So, a
wide application of the mechanical stress grading technology in wood processing enterprises is surely possible.
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Table 1 Elastic properties from dynamic MSR and three—point bending of full-size sawn lumber
/GPa /GPa /GPa 1% (95%)
Eyw 384 9.60 24.04 16.29 2.5709 6.6095 15.78 0.0649 0.0665 0.2579
Es 384 8.56 25.75 15.73 2.7752 7.7017 17.64 0.1937 0.4267 0.2784
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