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Abstract: Based on the modal perturbation method and the
mode superposition method, an approach is established for the
vertical seismic response analysis of the prestressed bridges.
Several problems met in the vertical seismic response analysis
of the prestressed bridge are illustrated by a case study of two
simply-support prestressed bridges. Some conclusions are
drawn on the basis of the numerical results. The natural
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frequencies increase when the preloading is applied to the
bridge. The preloading effect mainly focuses on the lower
natural frequencies and the effect becomes smaller when the
modal order is higher. The fundament frequencies of the
prestressed bridges with 20 m and 32 m span increase
respectively by about 5. 3% and 6.3% and its fifth modal
frequency only increases by about 1% . The moments of the
middle-span section of the prestressed bridges decrease by
about 30% and 25 % under the excitation of site ground wave.
The contributions of high-order modes can be neglected for
the vertical seismic responses of the bridges. The ratio factors
of the vertical seismic response in the total response of the
middle-span section moment of the prestressed bridges are
24.56% and 26.15% when earthquake fortification intensity
is at level 7, and 38. 93% and 41. 46% when earthquake
fortification intensity is at level 8 This means that the
influence of the vertical responses should be taken into
consideration in the seismic design of the prestressed bridges.

Key words: pretressed bridge; mnatural vibration characteristics;
vertical seismic response; modal perturbation method
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Fig.1 Sketch of prestressed beams
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Fig.2 Sketch of beams cross sections
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Tab.1 Modal frequencies and participation factors of Beam A and Beam B
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wi 74 ; wi T e %
1 21. 22 1. 273 19,97 1. 273 28. 84 1.273 27. 40 1. 273
2 83. 26 0 79, 80 113, 60 0 109. 60 0
3 184. 40 0. 398 179. 80 0,424 252,20 0. 401 246, 60 0. 424
4 325, 20 0 318, 60 446, 10 0 438 40 0
5 505. 60 0, 244 500. 50 0. 255 692, 60 0. 245 685. 00 0. 255
6 725. 90 0 719. 10 994, 70 0 986. 50 0
T 986. 10 0,176 984, 90 0,182 1 351, 60 0,177 1342, 70 0, 182
8 1 286. 10 0 1 278.40 1763.10 0 1753.70 0
9 1 626. 10 0,138 1617, 90 0, 141 2 229, 40 0,138 2 218. 50 0. 141
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Tab.2 Comparison of seismic response peak of mid-span section under El-Centro wave
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Tab.3 Comparison of seismic response peak of mid-span section under ground wave
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