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Fig.1 The pictures before and after deviation rectification of

the Tai Pagoda
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Fig.2 Construction of deviation rectification to the Tai Pagoda
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Fig. 3 The dynamic test in-situ schedule to the Tai Pagoda
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deviation rectification
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Seismic damage and dynamic properties of the ancient brick masonry
pagoda after deviation rectification

LU Jun-long', ZHANG Chen', WANG Zhen-shan', YUN Zuo-yi’
(1.School of Civil Engineering and Architecture , Xi'an University of Technology, Xi'an 710048, Chinaj;
2.Shaanxi Architecture Science Research Institute Co. Ltd., Xi'an 710082, China)

Abstract: In order to study the dynamic performance and seismic capacity of the Tai Pagoda after deviation rectification, the in-situ
dynamic test of the pagoda was carried out. The vibration signals of each floor excited by the ground pulsation were gathered and the
dynamic properties of the pagoda were acquired. Based on the varying of the dynamic characteristic parameters, the flexibility curva-
ture method was used to identify the damage of the ancient pagoda and determine the damage of the structure. The numerical calcula-
tions of structural dynamic properties were carried out and compared with the test results. The mechanical parameters of the materials
used in the Tai Pagoda were determined according to the consistency of dynamic characteristics. The plastic damage model was intro-
duced and the seismic damage of pagoda’s structure was analyzed excited by three seismic waves. As results, the first two vibration
frequencies of the pagoda in the east-west and north-south horizontal directions are relatively close, and the damage rate in the third
and the sixth floors of the pagoda is slightly higher. The damage of the pagoda’s structure first appears on the floor with serious initial
damage after the earthquake and the damage accumulation is more significant than that of other floors, and the final damage presents
most serious. Penetrating cracks are always occurred along pagoda eaves and surrounding openings that cause the damage of pagoda'’s

structure. The research results can provide references for evaluation to seismic capacity of the ancient masonry pagoda.
Key words: damage analysis; ancient masonry pagoda; dynamic properties; flexibility matrix; stiffness degradation;
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