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Abstract;
lumber based on two different types of stress wave equipment. The dynamic performance, based on

A study was conducted to evaluate the bending performance of Douglas-fir structural

the stress wave tests, was compared to the result from the static bending test. The failure modes of -
structural lumber, and the impact that knots had on the static test, were analyzed. It was found
that the correlation between the dynamic and static test results was high. Fibrous tension and brash
tension were the two main failure modes. When knots appeared within the midspan range, and the
ratio of knot diameter to knot depth of the cross section was high, the structural lumber was prone
to brash tension failure.
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Fig.1 Static bending test
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Tab.1 Dynamic and static testing results

Wi VME  BME BAE  WEE RRANY
w/(m+s™1) 4735 3676 5 596 478.8 10. 11
v/(mes™!) 4770 3 675 5747 487.0 - 10.21

Eo/GPa 11. 06 5. 42 18.51 3.09 27.96
+ En/GPa . 11.23 5.42 18.48 3.15 28.04
Lsg/kN 6. 49 2. 65 13.60 2.69 41.39
Es/GPa 11,57 5.30 18.67 3.18 27.48
MOR/MPa 36. 49 14. 60 78.85 15.68 42.96
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Tab.2 Resnlts of regression analysis of dynamic and static test

y oz A B R R BEH#
Es FEo 0.9624 0.9233 0.8769 . 0.9364 % *
Es Eux  0.9491 0.9132 0.8837 0.9400 »

MOR Eo 4.0686 —8.5258 0.6446 0.8029
MOR En 3.9523 —7.8941 0.6303 0.7939 * x
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Tab.3 Analysis of failure modes
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Fig.2 Typical brash tension failure
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Fig. 3 Typical fibrous tension failure
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Fig.5 Wooden door’s export volume and -
growth rate in China from 2004—2008
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