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Effects of Moisture Content and Embedding Tolerance on the Pulling-Out
Characteristics of the Rectangular Mortise-Tenon Joint

LI Chong-gen, HU Chuan-shuang, LIAO Hong-xia, LI Peng, ZENG Zhi-li
(College of Forestry, South China Agric. Univ. , Guangzhou 510642, China)

Abstract ; Effects of moisture content and embedding tolerance on the pull-out resistance of the rectangu-
lar mortise and tenon joint of mason pine ( Pinus massoniana)wood were studied. The main findings were
summarized as follows: 1) The pull-out load vs. pull-out displacement curve of the rectangular mortise
and tenon joint insisted of a linearly ascending part and a descending part, which was thought to be a cy-
clic static and dynamic friction procedure. 2) The pull-out strength increased when the moisture content
of the mortise-tenon joint was increasing from low initial moisture content(13.3% ), whereas the pull-out
strength decreased when the moisture content of mortise-tenon joint was decreasing from high initial mois-
ture content(22.1% ). The initial moisture content of mortise-tenon joint must be dried below the point
of the equilibrium moisture content of the local area to maintain the designed strength of the wood prod-
ucts. 3) The pull-out load increased with the increase of the assembling tolerance within the range, in

which the mortise and tenon joint would not be damaged while assembling.
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Tab.1 Experimental parameters of the tenon and mortise
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embedding tolerance

width  thickness length length width depth  of tenon-mortise/mm
22 22.19.16.13 28.0 9.5 25.0 27.5 9.5 27.0 -0.5
27.7 -0.3
27.9 -0.1
13 13,16.,19.22 28.0 9.5 25.0 26.7 9.5 27.0 -1.3
27.0 -1.0
27.5 -0.5
27.7 -0.3
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Fig.1 Plot of pull-out load vs. pull-out displacement
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Fig.2 Pull-out load of the mortise-tenon joint under different moisture content
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Fig.3 Effects of embedding tolerance on pull-out load of the mortise-tenon joint
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