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Application of Shear-rotation Viscoelastic Damper in Wind
Resistance of Rural Wood Structure
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Abstract: A damper was applied in low-rise wood structure to resist wind load as many low-rise
structure collapsed under the strong wind load. Aimed at the problem that mortise and tenon
joint rotation model was different from actual situation because of linear elasticity in the existing
simulation of wood structures and without considering plasticity deformation, the plasticity of
mortise and tenon joint was considered in the structure analysis. The dynamic response and
control effect of the structure under strong wind were analyzed, and viscoelastic damper was
verified to have great effect on the vibration control of the wood structure under wind load by
numerical simulation. The results show that considering nonlinear joint, the story drift of wood
structure decreases greatly and the energy dissipation of the damper also decreases, but the
nonlinear joint does not affect the reduction ratios.
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Fig.1 New Angle-displacement Damper
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Fig. 2 Hysteretic Curves of Damper
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Tab.2 Mechanical Properties of Mortise and Tenon Joint
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Tab.3 Modeling Parameters of Time History of Wind Speed
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Fig.4 Time History Curve of Pulse Wind Speed of Joint
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Tab. 4 Standard Deviations of Story Drift and Reduction Ratios with Different Wind Speeds
HEA R/ (m e s 1) 30 35 40 45 50
(A "2 -y = "2 2 "2 = "2 p—y = "2 2
2 1] {3 B ToHs LR 7.75 6. 45 11. 40 9.49 14.12 11.75 18. 40 15. 30 25.93 21.59
FRifE2s/mm | A 454 6.48 5.42 10. 18 8. 48 11.97 9.97 16. 40 13. 60 21.83 18. 20
AR/ % 16. 39 15.97 10. 69 10. 67 15.19 15. 16 11.17 11.15 15. 82 15.67
*5 EREBITRELZERSRNETENE BALBREZRBRE
Tab.5 Standard Deviations of Story Drift and Reduction Ratios with Considering Nonlinear of Mortise and
Tenon Joint Under Different Wind Speeds
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WPRE/ % 9.71 8. 40 14.67 12.17 15.48 15.53 14. 31 11.89 14. 59 12.12
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Fig. 8 Comparison of Displacement Power

Spectrum of Structure Top
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