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Study on the moment-rotation model of dovetail mortise-tenon joints
considering the embedded compression of timber

SUN Yuting', LI Jun"" , WEI Zhipeng®, HU Rong' s WANG Yan'
(1. School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China;
2. Shiyuan Technology Engineering Co. , Ltd. , Shanghai Branch, Shanghai 201399, China)

Abstract: The dovetail mortise-tenon joints are a type of semi-rigid connection, and it is of
great significance to study the moment-rotation relationship of the joints for engineering de-
sign. Considering the influence of local compressive deformation of timber, a finite element
model was established which reflects the local material property changes, and based on the
force mechanism of dovetail mortise-tenon joints a rotation mechanical model of dovetail
joints was proposed by analyzing the force conditions of different contact surfaces. Then,
putting into consideration the local compression of timber and the friction factor, the mo-
ment-rotation formulas of the dovetail joints were derived, and the formulas were applied to
the multiple existing experiments. The results show that the side of the tenon contributes more
to the total moment, while the top, bottom and front contribute less, but the combined embedding
effect cannot be ignored. The theoretical formula is reasonable, effective and in good agreement
with experiments, and can provide reference for dovetail frame design.
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