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Dynamic Sensitivity Analysis of Pier-height

Parameters of Curved Bridges

CHENG Maili
(School of Architecture and Civil Engineering » Yan’an University , Yan’an 716000, Shaanxi China)
Abstract: To study the sensitivity of the pier-height parameters of curved bridges to the seismic
response, we used Midas Civil finite-element-analysis software to establish two finite-element-a-
nalysis models for high and middle-range piers. We then used the Newmark-8 method to perform
a dynamic time history analysis of a curved bridge structure with a multi-degrees-of-freedom sys-
tem. Combined with the basic input of the seismic excitation of a curved bridge structure, we cal-
culated the changes in the basic period, displacement at the top of the pier, and the internal
forces of the main beam and pier bottom of a two-span continuous bridge under two different pier-

height arrangements. Based on our calculation results, we discuss the influences of the pier height
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and pier-height ratio on the seismic response of the curved bridge structure. The results show that

under the same conditions, the overall stiffness of bridge II is less than that of bridge I, and the

sensitivities of the radial displacements at the top of each pier to the pier height and pier-height

ratio differ. We found the internal force of a high pier to be closely related to the type of bridge

pier arrangement. These results can be used to guide the seismic analysis and design of curved

bridge structures in mountainous areas.

Keywords: curved bridge; time history analysis; pier height parameter; pier height arrangement;

dynamic sensitivity
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Fig.1 Two kinds of pier height arrangement
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Table 1 Basic period of curved bridge [
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/m 0.2 0.4 0.6 0.8 1.2 1.4 1.6 1.8 2
20 0.81 0.79 0.77 0.74 0.70 0.66 0.60 0.53 0.50 0.48
15 0.54 0.53 0.51 0.50 0.47 0.44 0.41 0.38 0.36 0.35
10 0.32 0.31 0.31 0.30 0.29 0.28 0.27 0.26 0.26 0.25
5 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22
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Fig.2 Radial displacement at the pier top
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Fig.3 Torque and bending moment of girder at the pier top
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Fig.4 Shear force at the bottom of pier 1 #
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Fig.5 Bending moment at the bottom of pier 1#
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Radial displacement at the pier top
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Fig.7 Torque and bending moment of girder at the pier top
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