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Response analysis of Xuanzang Pagoda in Xingjiao Temple affected by earthquake
in frequency domain
LI Xiaolei, LU Junlong
(Faculty of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, China)

Abstract; To study dynamic response of Xuanzang Pagoda in Xingjiao Temple affected by earth-
quake, the model related to dynamic response in frequency domain of the interaction system of
soil and masonry pagoda affected by the random of earthquake is analyzed. By linearity equal
method the power spectrum density function of the structure response is deduced. Then, the cal-
culation model of interaction systems of subsoil and structure of Xuanzang Pagoda is eatablished.
Based on the subsoil conditions the earthquake motions are input in three dimensions, the dynam-
ic response in frequency domain is calculated. And, the amplified ratio and acceleration power
spectrum of each floor top of the tower are given. The results indicate that the frequency band
with the amplified ratio and acceleration power spectrum is wide. The response curves contain
two peak values in displacement curve of frequency domain in NS and vertical direction in bottom
floor. And the peak values are located in the 3* and the top floor. Therefore, the weak sections
of the structure of Xuanzang Pagoda include the 3™ and the top floor that are in agreements with
the historic seismic disasters of masonry pagodas under the seismic action.
Key words: Xuanzang Pagoda; masonry pagoda; seismic dynamic response; analysis of frequency
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Fig.1 Model of the interaction system of masonry

pagoda and subsoil
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Fig. 2 Xuanzang Pagoda in Xingjiao Temple
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Fig.4 Response curves of amplitude and frequencies of

horizontal displacement in EW at each floor top
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Fig.5 Response curves of amplitude and frequencies of

horizontal displacement in NS at each floor top
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Fig. 6 Response curves of amplitude and frequencies of
vertical displacement at each floor top
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Fig. 8 Response curves of power spectral of horizontal
acceleration in NS at each floor top
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Fig. 9 Response curves of power spectral of vertical

acceleration at each floor top
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