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Abstract: Based on basic theory of the seismic response of a multi-degree-of-freedom spatial struc-
ture system, the spatial seismic responses of a long-span continuous steel truss flexible arch
bridge under uniform and non-uniform excitations are analyzed using the dynamic time-history
analysis method and spatial finite element model created by ANSYS software. Results of analysis
show that the peak value of the arch rib's axial force and the main truss's bending moment appear
around the arch foot and side of pier under non-uniform excitation. Further results are as follows:

the maximum axial force at the arch foot and the in-plane bending moment under the multi-direc-
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tional input of a seismic wave are 1.28 and 8.32 times greater than those under single-directional

input, respectively; the axial force at the arch foot and the in-plane bending moment under non-

uniform excitation are 2.5 and 8.4 times greater than those under uniform excitation, respective-

ly; the peak value of lateral displacement at the arch rib under the a transverse direction input is

2.4 times greater than that under a longitudinal direction input; while the peak value of longitudi-

nal displacement at the arch rib under the input of longitudinal direction is 2.6 times greater than

that under the input of transverse direction. The bearing form also has some influence on the seis-

mic response of structure. Results show the necessity of considering the space and time effect of

seismic waves during the seismic design of long-span steel truss arch bridges.

Key words: steel truss arch bridge; time-history analysis; uniform excitation; non-uniform excitation
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Fig.3 Horizontal and vertical acceleration time history curves

under Tianjin wave after adjusting the peak value
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Fig.5 Envelope map of the axial force of arch rib
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Fig.6 Envelope map of the bending moment of main truss
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Table 1 Peak internal force of main sections subjected to different seismic load conditions
under multi-support non-uniform excitations
TH il J1 /MN T N 24/ (MN + m) TS 4/ (MN + m)
B B Hh 5 44t T #p C #L B 1/2 WP s J: 4T Hej C #L B Hep C
[©) 34.326 8.585 15.787 2.671 1.897 2.479 0.546 0.754
©) 17.364 9.117 32.849 0.171 2.006 0.489 0.372 0.508
(©) 37.567 7.928 16.421 3.059 2.115 3.837 0.503 0.669
@ 22.155 8.208 30.400 1.423 2.109 2.362 0.316 0.418
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Table 2 Peak displacement of main nodes subjected to different seismic load conditions
under multi-support non-uniform excitations L/m
N 1/2 hig1/2 A 1/2
T £330 T #e)lh FH7 H#EA Eif]
A1) i1 ENU! 1) EN! 1w ENG! H 10l Hhm R A1) i1
©) 0.076 3.439 0.067 3.340 0.165 1.369 0.011 1.373 0.094 0.117 0.096 0.159
® 0.180 0.043 0.175 0.052 0.179 0.067 0.182 0.086 0.185 0.099 0.194 0.135
©) 0.096 3.440 0.088 3.342 0.157 1.370 0.027 1.373 0.115 0.115 0.117 0.157
() 0.211 0.043 0.208 0.053 0.328 0.068 0.198 0.086 0.217 0.096 0.227 0.132
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Fig.7 Envelope map of the displacement of arch rib
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Table 3 Peak internal force of main sections subjected to different seismic load conditions under uniform excitation

TH % 3 /MN T N4/ (MN « m) 42546 /(MN « m)
HEi B o i HE 5 HEp C Hil B 1/2 s £ 47 HEi C HEf B HEf C

@) 15.272 6.804 15.259 0.447 0.703 0.451 0.505 0.494

@ 15.272 6.804 36.547 0.447 1.911 0.971 0.289 0.550

® 15.272 6.804 15.258 0.505 0.728 0.459 0.532 0.523

@ 15.272 6.804 33.142 0.455 1.900 0.966 0.297 0.518
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