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Abstract: The vibration reduction principle of spring damping support was expounded, and its
structure form was given. The calculation principle of nonlinear dynamic analysis method used in
the demolition component method was introduced. Taking the steel roof of the stadium of the
third Asian Youth Games as the research subject, the response of the structure under the
progressive failure of the rod system was analyzed. The influence of spring damping support on
the progressive collapse resistance of the structure was studied. The results show that the

progressive collapse resistance of the steel roof of the stadium is good. The maximum
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displacement of the cantilever end of the progressive failure structure of the rod system is 387 mm
and the deflection is 1/90, which will not lead to the overall collapse of the structure; after the
component is removed, the structure enters the motion state immediately. The kinetic energy,
strain energy, cantilever end displacement and support abdominal rod stress of the structure
increase sharply at the moment of demolition, and gradually decrease after reaching the peak
value, and oscillate repeatedly with time, and finally tend to be stable, and the structure reaches
a stable equilibrium again. The displacement of cantilever end and the stress of key members
calculated by nonlinear dynamic method are slightly larger than those by static analysis method,
and the method is safer. The spring damping support can effectively reduce the dynamic response
of the structure and improve the anti-progressive collapse ability of the structure, and the
damping effect is affected by spring and damping. When the structure adopts energy dissipation
components such as spring damping bearings, the dynamic nonlinear analysis method should be
used to consider the favorable influence of energy dissipation components.

Key words: spring damping support; progressive collapse resistance; vibration reduction; nonlin-

ear dynamic method; energy dissipation component
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Fig. 1 Venues of the Third Asian Youth Games
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Fig. 3 Relation of Force and Displacement on Bearing
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Fig.7 Time History Curves 1 of Structural Kinetic Energy
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Fig.8 Time History Curves 1 of Structural Strain Energy
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