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Application Research of Magnetorheological Damper in a
Residential Project
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(1. Beijing Urban Construction Group Co., Lid., Beijing 100088, China;
2. Department of Civil Engineering, Tsinghua University, Beijing 100084, China;
3. School of Future Cities, University of Science and Technology Beijing, Beijing 100083, China)

Abstract; Damper is an important structural damping technology, which can provide additional damping
for the structure, consume the input seismic energy, and achieve the damping target. It has unique
advantages and broad application prospects. Viscous dampers are widely used in many fields because of
their simple structure and stable performance. Magnetorheological dampers are widely used in the fields of
automobile , machinery and aviation, but are still relatively rare in construction and bridge engineering.
The development history and application status of viscous dampers and magnetorheological dampers are
summarized. The accurate finite element simulation of dampers and frame structures with dampers is
carried out. Combined with the application case of magnetorheological dampers in a renovation project in
Beijing, the damping effect is studied. Five different damper layout schemes are proposed, and the
damper layout changes in the residential project are compared and analyzed, and the optimal layout of the
damper in the frame structure is given.

Keywords: residential ; renovation; dampers; frame structure; damping; finite element analysis;
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Fig.1 Structure of viscous damper
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Fig.2 Microscopic changes of magnetic particles
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Fig. 4 Typical damper configuration patterns in

frame structures
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and frame structure
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and frame structure
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Fig.7 Finite element model for a single damper
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Fig.8 Comparison between finite element simulation and

theoretical calculation of viscous damper output force
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Fig.9 Finite element analysis results of frame structure with dampers
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Table 1 Comparison of calculation results among

different layout schemes
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Table 2 Comparison of vibration reduction ratios among

different layout schemes %
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