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Seismic Response Analysis of self-anchored
Suspension Bridge with Single-tower
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Abstract: Seismic response characteristics of self-anchored suspension bridge with single-tower
were investigated with spatial nonlinear finite element method, taking Pingsheng bridge in the
city of Foshan as an example. Three seismic ground motions, i.e., synchronous excitation, trav-
eling seismic excitations and multiple support seismic excitations, were considered, and different
seismic wave superpositions were also considered. The influence of structure response by two dif-
ferent junctures between tower and girder was discussed. The results show that traveling seismic
excitations have much effect on displacement of girder and little effect on inner force of structure.
Transverse and lognitudinal displacements increase about 80% and 150% respectively under trav-
eling seismic excitations. Axial force of tower and bending force of girder increase distinctly under
vertical excitations. Girder lognitudinal displacement of fixed juncture between tower and girder
is smaller than that of glide juncture between tower and girder, but bending force of tower is con-
trary. So damper fixed between tower and girder can be used to reduce seismic response for aseis-
mic design of self~anchored suspension bridge with single-tower.
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Fig. 1 Spatial FEM model of Pingsheng bridge
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Fig. 2 Acceleration wave under earthquake of K1 and K2 earth layer
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Table 1 Displacemenresponse of structure

B gRE . — A (AREIEN EDSITN
#0750 i 1 15 17 1 i) N 1 1) 1 iy 2 1) 1 1) 1 i)
g TR 12.00 13.70 - 12.00 12.10 - 12.00 13.80 -
gy 3.56  10.70 7.03 3.42  18.80 18.40 3.56  10.80 7.84
—— BT 11.50 13.40 - 12.50 12.10 - 11.30  13.30 -
EEER 12.10  9.41 7.71 16.50 17.10 18.90 13.80  9.46 7. 65
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Table 2 Longitudinal inner force response of structure under synchronous excitation

B3 - ] WA+ B A
R N/kN 0/ kN M/ (kN * m) N/kN 0/ kN M/ (kN * m)
b1 EEER 3.10x 1040 1.22x 107 2.54x10* 3.25x10*  1.24x 10% 3.07 x 10*
B 3.31x10°  7.25x 10* 1.36x 10° 2.12x10*  7.38x 10* 1.39x 10°
g2 EEEP 1.91x10°  2.95x 10 7.32x 107 1.68x10°  7.14x 10! 1.61x 10*
BIR 2.06x10°  1.03x 10* 2.68x 10° 1.78x10*  1.03x 10* 2.78x 10°
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Table 3 Longitudinal inner force response of structure under traveling seismic excitations

g o A 1n) P+ B Jh)
A
R N/kN 0/ kN M/ (kN * m) N/kN 0/ kN M/ (kN * m)
Feg EEER 3.10x 1040 1.22x% 10? 2.54% 10* 3.24%x10*  7.92x 10? 4.02x% 10*
K 3.31x 10> 7.25x 10* 1.36x 10° 1.79x 10*  7.41x10* 1.36x 10°
Fi% 2 EEEh 1.91x 10>  2.95x% 10! 7.29% 10° 3.34%x 10>  6.07x% 107 1.79 x 10*
- BK 2.05x10°  1.03x 10* 2.68% 10° 1.43% 10*  9.99x 10° 3.08x 10°
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Fig. 3 Inner force response at foot of tower
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