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Impact of Tower Types on Seismic Responses of Long-Span
Steel-Tower Cable-Stayed Bridges
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Abstract To investigate seismic response of steel-tower cable-stayed bridges with different types of towers, an
actual bridge is taken as the prototype in this paper.Based on the response spectrum analysis method, seismic
responses of steel-tower cable-stayed bridge models with three types of towers including single-column, H-type
and diamond-shaped towers are obtained.The results show that for the first longitudinal period, the model with
the single-column tower shows the longest value while the model with the H-shaped tower presents the shortest
period.As for the first transversal period of the tower, the model with the single-column tower is also the longest
one while the model with the diamond-shaped tower has the shortest period in this case.Under the combined
longitudinal and vertical earthquake excitations, the H-type tower and its foundations have the largest demands
of bending moments, whereas the displacement is quite small. Under the excitation of horizontal and vertical
earthquakes, the tower column of the diamond-shaped tower shows a relatively larger axial force demand , while
the single-column tower is very small. Also, bending moment demands for the single-column tower is quite
small. In general, in the region with a Chinese seismic intensity scale of 7, the earthquake will not control
design of the steel-towers and foundations for cable-stayed bridges.
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Fig.1 Elevation of main bridge (Unit: mm)
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Fig.2 Three types of towers (Unit:mm)
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Fig.3 Numerical model of cable-stayed bridge
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Fig.4 Response spectrum curve of horizontal acceleration
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Table 4 Maximum values of bending moment at

bottom section of towers under seismic action
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Table 6 Maximum values of bending moment at

bottom section of piles under seismic action
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