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Research on seismic-reduction for cable-stayed bridges
over kilometers under pulse earthquake action
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(1. Department of Architectural Engineering, Hefei University, Hefei 230601, P. R. China;
2. State Key Laboratory for Disaster Reduction of Civil Engineering, Tongji University, Shanghai 200092, P. R. China)

Abstract: To study the seismic design method for kilometer-scale cable-stayed bridge under near-fault
impulse ground motion, a finite element model was established. The typical near-fault impulse ground
motion was selected, and three damping systems were designed. The elastic connection device, the fluid
viscous damper and the combination device of the two were used between the towers and beams
respectively. Nonlinear dynamic analysis of the model was then carried out, based on which the impulse
effect, the design parameters of the damping system and the damping effect were analyzed. The results
show that the impulse long-period amplifies the structural response while the shear wave velocity has no
effect on the structural response. In addition, the damping effect of the combination device is the best.
Finally, the design flow chart for the damping system based on the target damping rate was proposed.
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Table 1 Near-field pulse type seismic wave parameters
o o - [ - i/ RIEEWE Jik wp Y9
45 A2 H5E £ UL 355 R B K S Bk o Voo /(e s1)
1 Northridge-01 Newhall Fire Sta 6.69 26.78 5.92 1. 036 269.1
| 2 Northridge-01 Newhall W Pico Canyon Rd. 6.69 27.76 5.48 2.408 285.9
3 Northridge-01 Rinaldi Receiving Sta 6.69 20. 62 6.50 1.232 282.3
4 Chi-Chi TCU101 7.62 45,75 2.13 11.538 272.6
5 Chi-Chi TCU049 7.62 39.73 3.78 11. 655 487.3
9 6 Chi-Chi TCUO053 7.62 41.97 5.97 12. 845 454. 6
7 Chi-Chi TCU068 7.62 48.52 0.32 12. 166 487. 3
8 Loma Prieta LGPC 6.93 25.42 3. 88 4. 396 A77.7
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Table 2 Near-field pulse type seismic wave peak value parameters
PGV/ PGV/ PGV/ PGV/
Hy Iy s PGA/g Hy Iy iy PGA/g
(mes 1) PGA (mes 1) PGA
N 0.73 1. 20 1.6 N 0. 29 0. 46 1.6
1 P 0. 65 0.51 0.8 5 P 0. 25 0.59 2.4
\ 0.55 \ 0.17
N 0.43 0. 88 2.0 N 0.23 0.41 1.8
2 P 0. 28 0.75 2.7 6 P 0.14 0.41 2.9
\ 0. 29 \ 0.12
! N 0. 87 1.67 1.9 2 N 0.57 1.85 3.2
3 P 0.42 0.63 1.5 7 P 0.43 2.51 5.8
\% 0. 83 \ 0.49
N 0.21 0. 69 3.3 N 0.95 0.97 1.0
4 P 0.24 0.52 2.2 8 P 0. 54 0.72 1
\% 0.17 Y 0. 89
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Fig.1 Velocity time history in N direction of group 1
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Fig.2 Velocity time history in N direction of group 2
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Fig.3 Comparison of acceleration time history
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Fig. 4 Comparison of spectrum analysis
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Fig. 6 Finite element model
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Table 3 Dynamic property values
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Fig.7 Displacement comparison results
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Fig. 8 Axial force comparison results
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Fig.9 Shear force comparison results
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Fig. 10 Bending moment comparison results
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Fig. 11 Spectrum analysis of pulse wave
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Fig. 12 Variation of the beam end displacement

with spring stiffness
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with spring stiffness
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Fig. 14 Variation of the moment of tower bottom
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with damper parameters
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