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Seismic Energy Dissipation and Vibration Reduction Design and Analysis
of a Student Dormitory Building with RC Frame Structure

ZHANG Ruizhe', WANG Linjian'*, CHENG Meitao’
(1. Institute of Disaster Prevention Technology, Sanhe, Hebei 065201, China;
2. Yunnan Earthquake Administration, Kunming, Yunnan 650024, China;
3. Shanghai Construction Fifth Construction Group Co. ,Ltd. , Shanghai 200333, China)

Abstract; In order to enhance the safety and post-earthquake functional recovery capacity of densely populated dormitory
buildings, a six-story reinforced concrete frame structure student dormitory building under the 7-degree (0.15g) seismic
action was selected as the research object. Wall-type viscous fluid damper (VFD) were adopted for energy dissipation
and seismic design and application. The structural model was established using finite element software, five natural seis-
mic waves and two artificial seismic waves were selected. The elastic time-history analysis and elastoplastic time-history
analysis methods were combined to analyze the dynamic response, damper energy dissipation performance, and structural
damage state of the structure under small, moderate, and large earthquakes. The results show that after using VFD for
damping, the maximum inter-story displacement angles of the structure under small, moderate, and large earthquakes all
meet the specifications and performance target requirements. Under small and moderate earthquakes, the average addi-
tional damping ratios in the X and Y directions of the structure are 4.51% , 4.47% , 3.90% , and 3.84% respectively,
and the dampers can effectively dissipate the input seismic energy, significantly reducing the seismic response of the
structure. Under large earthquakes, the VFD hysteresis curve is full, the energy dissipation effect is significant, the over-

all plastic development of the structure is small, only some frame beams and a few frame columns enter the 10 stage, and
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the main structure remains basically intact. Through comprehensive analysis, the wall-type VFD can effectively improve

the seismic performance and structural safety reserve of the RC frame student dormitory building.
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