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Abstract:Hoop head tenon —mortise joint is extensively adopted in an ancient timber structure in Guangfu,
which is different from straight tenon —mortise joint or dovetail tenon —mortise joint in terms of mechanical
performance. To analyze the mechanical properties of hoop head tenon —mortise joint, mechanism analysis was
carried out and the moment —rotation calculation formulae were also derived, while the formulae were verified by

experimental results. Using the formulae,the factors affecting the relationship of moment —rotation of hoop head
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tenon—mortise joint were investigated. The results indicate that within the range of parameters, the initial rotational

stiffness and ultimate bending moment increase with the increase of the column diameter, mortise width, friction

coefficient and unilateral compression width between tenon and mortise,while the ultimate bending moment

increases with the increase of beam height, but the initial rotational stiffness is only slightly affected by the beam

height. The results of this study can serve as a theoretical foundation for mechanical analysis as well as for seismic

research of ancient timber structures in Guangfu.

Key words:ancient architecture ; timber structures ; hoop head tenon—mortise joint;force mechanism;moment—

rotation relationship
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Fig.3 Force analysis of hoop head tenon—mortise joint
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Fig.5 Mechanical deformation of hoop head tenon—mortise joint
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Tab.1 Basic coefficients of specimens of hoop head tenon—-mortise joints
R h/mm do/mm t/mm b/mm L/mm alrad B/rad Lo/mm P/kN

S1 130 137.5 60 10.5 189.2 0.757 4 0.813 4 725 20
S2 110 137.5 60 10.5 176.1 0.674 7 0.896 1 725 20
S3 150 137.5 60 10.5 203.5 0.828 8 0.741 9 725 20
S4 130 119.2 52 10.5 176.3 0.828 9 0.741 9 725 20
S5 130 143.1 45 10.5 193.3 0.737 5 0.833 3 725 20
S6 130 129.9 75 10.5 183.8 0.785 8 0.7850 725 20
S7 130 137.5 60 10.5 189.2 0.757 4 0.813 4 725 40
S8 130 137.5 60 10.5 189.2 0.757 4 0.813 4 725 60
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”””””””” E. 12 1720375 s34 467 130 1746181
E. 12 19 907.91 1375.93 6.91 13.7 20 314.03
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joint with various beam heights
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Fig.12 Moment-rotation curves of hoop head tenon—mortise

joint with various column diameters
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