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Abstract: Based upon the design plan of a four—tower cable—stayed bridge for Qiongzhou Strait Bridge, the
paper investigates its modal properties as well as its elastic seismic responses under various pylon —girder
constraint systems. In terms of the seismic analysis, different seismic waves with various frequency contents may
influence bridge models differently, and then inconsistent conclusions can be drawn for the cable—stayed bridge
under those constraint systems. In general, the dynamic performance of bridge with total floating system is better
than bridge with semi—floating system, but compared with pylon—girder longitudinal constraint systems, it has
larger girder and pylon longitudinal displacement; the system with all pylons constrained by girder has superior
dynamic performance than partial constraint systems, also it has the highest constraint on girder displacement.
But compared with floating system, the forces in pylons and the vertical displacement of girder are larger.
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Fig.1 Dynamic analysis model of Qiongzhou Strait Bridge program
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Table 1 Vibration characteristic of the model
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Fig.3 The bending moment extremum of the main beam in system 1 and system 2
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Fig4 The dynamic axial force extremum on the bottom of each pier under different constraints
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Fig.5 The shear force extremum on the bottom of each pier under different constraints
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Fig.7 The bending moment extremum on the bottom of each pier under different constraint
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Fig.8 The longitudinal displacement extremum on the top of each pier under different constraints
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Fig.9 The vertical displacement extremum on the top of the main beam under different constraints
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