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Seismic performance analysis of single-tower cable-stayed bridge

under strong earthquake excitation

CHENG Yi
(College of Civil Engineering, Yango University, Fuzhou 350015, China)

Abstract; A single-tower cable-stayed bridge with a span of 110m was selected as the sample of the required
engineering background. Based on the finite element analysis, the seismic response characteristics and
damping measures of cable-stayed bridges were studied. Results show that compared with the Lander-amboy
wave, the Cerro Prieto wave with its predominant period similar to that of the bridge’ s natural period, can
cause a larger seismic response of the structure. The travelling wave effect can significantly increase the seismic
response of the cable-stayed bridge, and the acceleration response of the bridge increased when the apparent
wave velocity was increased. The optimum viscous damper design parameter for the cable-stayed bridge is
25 0000 kN -

tower’ s beams produced remarkable damping effects for the bridge, with the displacement responses of the

s/m. Installing viscous dampers designed with such parameters at the connection points of the

structure reduced most obviously.
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Fig.1 Elevation of the bridge (unit: cm)

®1 IEESRERMHSE
Tab.1 Material parameters of the cable-stayed bridge

iaies A PR/ MPa EL/Nd B/ (kg - m™)
F AR AR 50 SRV AT IR B+ 3.45E+04 0.2 2 549
FEHERER 50 SiREE L 3.45E+04 0.2 2 549
Eafilif= 40 SREE L 3.25E+04 0.2 2 549
FRRE 30 SREE+ 3.00E+04 0.2 2 549
RHLE Lk 2.0E+05 0.3 7 850
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Fig.2 Schematic diagram of the main tower’s section layout (unit: cm)
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Fig.3 Schematic diagram of the bridge’s section layout (unit; cm)
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Fig.4 Finite element model of the cable-stayed bridge
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Fig.5 Time-history curves of the displacements of
the input seismic waves
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Fig.6 Time-history curves of the displacements of
the input seismic waves
F2 ERPIRALE RN EE 06 R I E
Tab.2 Main girder end’ s displacements and its

acceleration response’ s peak values

W A Mgy EEREWRIE(L RSN (R
i e (m-s7) m
& La-L,  Cp-1L, La-A,  Cp-A,
0.05 1.15 1.47 0.16 0.27
0.10 2.17 2.86 0.36 0.42
0.20 4.55 5.17 0.41 0.66
0.30 7.53 9.88 0.58 0.57

. La- L, :Lander-amboy HuiZ i /E AT 32 3 it PN 17
JinsE i 87 WA ; Cp- L, : Cerro Prieto iR AEF T 22
s YA ) T3 B M R DB ; La- A, Lander-amboy b 55
WEVEFTR 32 22 32 i Ak ) 5 % 1 i U 1 ; Cp- A, : Cerro
Prieto M2 AT 2 B2 S ATk 1] 437 4 M 1o W
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Fig.7 Peak value comparison of girder-end’ s

response under different seismic waves
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Fig.8 Peak value comparison of girder-end’s

response under different travelling wave effects
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Fig.9 Curve of the relationship between the damping
coefficient and peak values of displacement response

of the girder-end of the cable-stayed bridge

x3 ZKEERBEERRIRGLF K N B R i

Tab.3 Girder-end’s displacements and acceleration response’s peak values before and after damper installation

i A Hb R ToBHJE A% HBAJE AR =R %
I B o La-L,/m  La-A, /m/s’ La- L, La- A, La- L, La- A,
0.05 0.16 115 0.079 0.97 50.6 15.7
0.10 0.36 2.17 0.187 1.79 48.1 17.5
0.20 0.41 455 0.369 3.78 10.0 16.9
0.30 0.58 7.53 0.417 4.52 28.1 40.0
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