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Analysis of Haibao Pagoda in Yinchuan City
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(School of Science s Xi’an University of Architecture and Technology s Xi’an 710055, Shaanxi, China)

Abstract: To provide a reference for the repair and protection of Haibao Pagoda in Yinchuan, the
dynamic characteristics and structural damage condition of the pagoda were tested and analyzed
by numerical simulation. The compressive strength and elastic modulus of the masonry of the pa-
goda were obtained by testing and calculating the strength of the pagoda materials. The pagoda
vibration response under environmental excitation was tested, and the first-order frequencies of
the pagoda in the east-west and north-south directions were obtained. A numerical model was es-
tablished to analyze the vibration mode and seismic performance of the pagoda, and the dynamic

characteristics and the story drift ratio of the pagoda under earthquake action were obtained. Then
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a damage analysis was carried out based on the displacement criterion of the failure state and the

damage index of the pagoda. The results showed that the first-order frequencies of the east-west

and north-south directions of the pagoda were close, but the vibration spectrum curves of differ-

ent floors varied greatly, especially in the number of peak points; the higher the floor, the grea-

ter the maximum displacement and the story drift ratio, and the more serious the damage; the o-

verall stiffness degradation of the structure was serious and there was a great potential safety haz-

ard, which should be further analyzed and protected.

Keywords: masonry pagoda; dynamic characteristics; seismic performance analysis; damage anal-

ysis
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Fig.1 Haibao pagoda and its plan sketch
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Table 1 Rebound data of compressive strength of brick in the Haibao pagoda

WX G 5 B UL AR 11 S 35 [ A
WX 1 25.0 25.4 25.0 25.8 27.8 29.4 27.2 27.4 26.6 22.8
X 2 22.8 24.4 19.6 23.4 22.0 24.0 22.8 23.8 25.8 24.0
MIX 3 25.8 24.6 28.6 30.2 29.8 31.6 26.4 27.8 27.0 29.2
X 4 26.6 24.0 24.6 25.8 26.6 27.2 35.0 29.8 30.8 30.4
MIX 5 28.6 29.2 24.0 29.0 26.8 27.4 23.2 32.4 29 26.6
MIX 6 28.2 27.6 24.0 27.8 27.0 27.0 26.4 26.4 26.4 28.6
X 7 24.6 23.6 22.6 21.0 22.4 24.2 22.0 21.6 23.8 23.6
X 8 24.8 27.5 27.0 26.0 24.2 27.0 25.7 24.2 27.2 24.5
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Fig.4 Vibration spectrum curve in the EW direction
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Table 2 Test results of natural vibration frequency (Unit: Hz)
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Table 4 Damage identification results
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