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Reduction in Mechanical Properties of Radiata Pine
Wood Associated with Incipient Brown-Rot Decay

Gyu-Hyeok Kim - Woo-Kuen Jee + Jong-Bum Ra™

ABSTRACT

This study was performed to evaluate the reduction in bending properties of radiata pine sapwood
associated with incipient brown-rot decay. Decayed bending specimens by Tyromyces palustris and
Gloeophyllum trabeum for varoious periods were tested destructively.

Brown-rot decay by T. palustris and G. trabeum caused serious reduction in bending properties at
very early stages of decay. with about 30 percent decrease in bending strength observed for only 1
~2 percent weight loss. In general. the reduction in bending properties caused by T. palustris was
somewhat greater than that by G. trabeum. Work to maximum load was reduced most severely and
rapidly from the onset of decay. while modulus of elasticity showed a much more moderate rate of
reduction. Modulus of rupture was affected by decay to a greater extent than was modulus of elas-
ticity. Since a relatively strong correlation between weight loss and bending strength was observed,
the residual strength of decayed wood can be predicted by weight loss due to decay.

The reults of this study indicate that very early stages of brown-rot decay reduce the bending
strengthsignificantly. Thus, it is recommended that all load-bearing members in wooden structures,
especially those that are periodically wetted. should be inspected regularly to prevent a sudden fail-
ure. even though there are no definite signs of decay.

Keywords: incipient decay. bending properties. brown-rot decay, Tyromyces palustris, Gloeophyllum
trabeum  radiata pine
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Table 1. Changes in bending properties of radiata pine sapwood beams decayed by two brown-rot
fungi after various incubation periods™.

Weight MOR(kg/cm?) MOF(kg/cm?) WML(kg - mm) Adjusted
Fungus loss MOR™
(%) Mean %CV Mean %CV Mean %CV (kg/cm®)
Tyromyces 0.00 988.4 A® 17.8 101, 142 A 22.1 1.527.0A 18.2 920.1 A
palustris 1.44 676.9B 17.6 81. 287 B 24.2 842.4 B 26.2 664.7B
(-31.6)" (-19.6) (-44.8) (-27.8)
2.56 582.9C 13.9 72. 245 BC  20.8 589.2C 19.9 582.3B
(-41.0) (-28.4) (-61.4) (-36.7)
4.33 471.9D 10.5 67.927C 15.7 333.8C 24.1 500.0 C
(=52.3) (-32.8) (~78.1) (-45.7)
9.73 317.7E 22.7 62. 145 C 22.8 193.8 D 26.2 397.9D
(-67.9) (-38 .6} (-87.3) (-56.8)
Gloeophyllum 0.00 988.4 A 17.8 101. 142 A 22.1 1.527.0 A 18.2 920.1 A
trabeum 0.89 7546 AB  19.6 92, 180 B 23.9 844 0B 26.0 711.2B
(-23.7) (-8.9) (-44.7) (-22.7)
1.99 677.18 14.5 86. 259 B 226 7557 22.3 679.1 B
(-31.%) (-14.7) (=50.5) -26.2)
6.48 441.2C 15.7 78. 553 C 27.6 570.7C 26.4 480.1C
(-55.4) (-22.3) (-62.6) (-47.8)
11.66 357.1D 15.8 66. 350 D 26.4 378.8D 28.7 461.2 C
(-63.9) (-33.9) (~75.2) (-49.9)

*1 MOR is medulus of rupture. MOE modulus of elasticity. WML work to maximum load. and %CV coefficient
of variation.

*2 Adjusted mean MOR using analysis of covariance with stress wave elasticity as the covariate.

*3 Groups not followed by a common letter are significantly different one from another at the 95 percent sig-
nificance level.

*4 Values in parenthesis are percent difference from contral.
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Table 2. Result of regression analyses for the prediction of bending properties using weight loss™.

Fungus Bending Regression equation Corre‘la.tion Standa{d
property coefficient  error of estimate
Simple regression
Tyromyces palustris MOR 708.48—42.62(%WL) 0.86 155
MOE 83,922—-2.821.23(%WL) 0.49 19,628
WML 821.83—170.49(%WL) 0.79 332
Gloeophyllum trabeum  MOR T47.74—36.49(%WL) 0.87 151
MOE 95,037-2.690.8%(%WL) 0.61 17.933
WML 809.07~32.85(%WL) 0.62 346
Multiple regression
Tyromyces palustris MOR 834.82-114.45(%WL) +6.18(% WL)* 0.90 116
MOE 97.777-10.698(%WL) +677.68(%WL)2 0.55 18.263
WML 1.177.15-272.48(% WL} +17.38(% WL)? 0.91 197
Gloeophyllum trabeum  MOR 905.50—65.27(% WL} +1.92(2%sWL)* 0.91 129
MOE 98,460—2.901.80{% W) +14.10(% WL} 0.61 18,044
WML 902.03—79.15(%WL) +3 10(%WL)? 0.72 296

*1 MOR is modulus of rupture. MOE modulus of elasticity, WML work to maximum load. and WL weight loss.
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Fig 1. Regression of bending strength(MOR) on
percent weight loss of radiata pine sap-
wood beams decayed by two brown-rot
fungi.
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