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Analysis on Seismic Design of Kaiyuan Temple Tianwang Hall
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Abstract; Tianwang Hall in Kaiyuan Temple is a typical one eaved building in traditional Chinese architecture. By comparing the
traditional structural model 1 of joist—column with the structural model 2 of transverse bending beams, analysis the period ratio, the
maximum inter story displacement angle and the reinforcement value of the two models shows that the design according to the model 2 can
meet the requirements of the current code, which provides a new possibility for similar design in the future; considering that the roof
beams are staggered in space and at different elevations, the elastic time history analysis and dynamic elastoplastic time history analysis
of the structure are carried out by using the finite element software of YJK, the results show that the structure can meet the requirements

of the seismic design code, and can achieve the "

three levels" of seismic performance without the use of seismic force amplification
factor; based on the damage analysis under dynamic elastoplasticity, the vulnerable parts of the structure are proposed. The effective
strengthening measures are put forward for the disadvantageous seismic parts of the Tianwang Hall structure, such as site seismic
disadvantage, large height difference between indoor and outdoor, roof staggered node, scoring column.
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Fig. 1 First floor plan of Tianwang Hall
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Fig. 2 Roof plan of Tianwang Hall
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Fig.3 Elevation of Tianwang Hall
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Fig. 4 Joist column model of Tianwang Hall
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Fig. 5 Force model of transverse folded beam of Tianwang Hall
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Table 1 Comparison of calculation results
between model 1 and model 2
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Table 2 Comparison and analysis of calculation results of
different software
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Table 3 Comparison between the average value of 7 groups of
seismic waves and the calculated results of CQC method
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Table 4 Comparison of shear force between elastic time
history shear force and response spectrum
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Table 5 Calculation results of elastic—plastic displacement
angle between layers
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Fig. 6 Analysis of kinetic energy in elastoplastic state, internal
energy, damping energy consumption ratio
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Fig.7 Compression damage nephogram in elastoplastic state
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Fig. 8 Elevation drawing of beam reinforcement at
different elevation and position
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Fig. 9 Cross section of beam reinforcement at
different elevation and position
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