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Tab.1 Arrival time of pile foundation bearing point seismic wave

MUGE,  AH#IEUE) BQRABUE) COH#HBUER) DMA#BUER) EGHBUKR) F6#BUE) GT#IUK) H(S8#HBUK)

(m/s) Fsf 8] /s s} 17 /s Hsf 6] /s Hsf 8] /s Fsf 8] /s Fif 5] /s s} 171 /s i 18] /s
500 0 0.188 0.376 0.564 0.752 0.94 1.128 1.316
800 0 0.117 0.234 0.351 0.468 0.585 0.702 0.819

1 000 0 0.094 0.188 0.282 0.376 0.47 0.564 0.658
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Tab.2 Traveling wave bending moment-Y

AN T R B2 R -Y /(KN -m)

fiE
SanFernando % Northridge %
500 m/s 800 m/s 1 000 m/s — 500 m/s 800 m/s 1 000 m/s — E0
k1 -22 2714 -21 853 -21771.2 -21363.99 -3 50643 -3 4659 -3 472.35 -3393.9
K2 74374 7094.77 6 997.07 6 684.91 1191.74 1 145.34 1 133.76 1 078.73
K3 6 955.32 6 595.26 6 559.1 6 306.97 1 036.24 1 007.91 1013.59 992.52
K4 10 634.79 10 278.17 10 287.25 10 018.45 1 638.91 1598.21 1611.32 1 602.46
kS 12 968.8 13 190.62 13 132.73 13 236.33 2 100.57 2 038.08 2 052.82 2 133.1
k6 15 287.62 15 747.67 15 794.06 15 986.35 2 473.17 2 495.6 2 507.34 2 531.14
k7 20 85232 21 109.86 2127726 22 047.32 3 234.62 3 323.55 3 327.57 3558.11
k8 13 628.34 13 385.67 13 408.9 13 574.95 2 075.17 2 131.85 2 113.82 2 159.67
k9 123 386.5 131 5535 134 056.4 143 902.61 19 675.9 20 712.62 2105252 22 946.67
Vi 22 078.49 21 635.32 21 532.62 21 112.78 3513.87 3 468.22 3 460.23 3 406.65
V2 -18 892.9 —-18 980.8 -18934.6 -18 870.11 -3 161.38 -3 1559 -3 157.87 -3 062.1
V3 -16 5106  -16868.9  -16944.1 -17329.75 -27354 -2 785.35 -2 1778.9 -2 776.18
\Z -169223  -17 236.1 -17 436.5 -18 091.77 -2779.15  -2870.88 -2 874.49 -2 8984
V5 -16 730.9 -17 653.6 -17916.6  -19 066.43 -2 790.83 -2 914.82 -2 957.65 -3 084.46
V6 —-15 284 -16 647.6 -17 047.7 -18381.48 -2 610.04 -2 812.68 -2 892.35 -2 932.03
V7 -22.099.5 -23667.8  -243049 -26659.69 -3708.44 -3 866.71 -3989.75 -4 329.74

V8 41 243.35 44 691.14 45 703.3 49 623.55 6 636.18 6 983.08 7 179.77 7 948.88
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Tab.3 Effect of traveling wave shear-Z

ASTRl Y% A9 85 51-Z/ (kN)

i &
SanFernando 3% Northridge 3%
500 m/s 800 m/s 1000 m/s  —Eih 500 m/s 800 m/s 1000 m/s  — U

k1 1 321.46 1 295.16 1289.94 12658 207.59 205.54 205.23 200.75
K2 -259475  -2580.13 257622  -2551.51 -409.76 -408.58 -407.81 -403.23
K3 -228293 23162 232543 235277 -361.45 -366.78 -368.84 -372.11
K4 -2266.89  -2356.06 237352 246197 -363.69 -374.4 -378.51 -390.17
k5 -222253  -2350.89 238583  -2526.82 -355.8 -375.01 -380.23 -399.32
k6 -2283.66 242842  -2483.64 -2 680.25 -360.95 -387.26 -394.46 —424.65
k7 -2127.89 231197 -237595 -2618.66 -338.38 -368.04 -377.79 —414.39
k8 -293021  -3254.88 335257 -3 729.38 -471.68 -515.26 -531.9 -590.91
k9 2018.42 2015.69 2021.6 2 048.35 314.34 316.55 316.32 327.8
Vi -123703  -12230.6 -121848 -12007.5 -1956.73 -193829  -1932.33  —1895.79
V2 -12507.2  -125873  -12597.7 -12589.8  -1981.54 -1997.79  -2000.78  -1988.96
V3 -12101.9  -12376.4  -124473 -12 745 -1920.55 -1 966 -1977.92 -2013.33
V4 -11893.1  -124046 -12539.4  -13138 -1889.65 -1972.44  -199447 207594
V5 -11 8484  -12550.6 -128052 -136633 -1884.01 -199593 203579 -2 160.54
V6 -11841.6  -127485 -13066  -142358  -1885.6  -202851 -207875  -2250.43
V7 -12266.7 -13469.8  -13 8644  -153949  -195435 -2 141.64 220422 -2 436.52
V8 -11 150.7 -12510  -12943.9 -14 621 -1774.69  -1990.68  -2059.99  -2312.78
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Fig.4 Changing amplitude relative to the consistent excitation bending moment-Y (San Fernando earthquake)
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Fig.7 Changing amplitude relative to the consistent excitation shear—Z (Northridge earthquake)
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Influence of Traveling Wave Effect on the Seismic Response of Long—
Span Continuous Rigid Frame Bridge

Liu Xuzheng, Wang Peng

(School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013, China)

Abstract: In order to study the influence of traveling wave effect on the seismic response of bridges, the relative
movement method was adopted to analyze the acceleration history of a practical high pile continuous rigid frame
bridge with spans of (70 + 7 x 105 + 70 m) by using Midas/civil to establish a finite element model. In this pa-
per, the bending moment and shearing force of the traveling wave effect on the seismic response of the bridge
were compared under different combinations between two types of seismic waves and three types of apparent
wave velocity. The calculation and analysis show that the input of different seismic waves has great difference in
its influence on the bending moment and shearing force; the influence of the traveling wave effect on the internal
force of the seismic response of the bridge is different in extent and tendency. But with the increase of the ap-
parent velocity, the influence of the traveling wave effect on the internal force is reduced and the bending mo-
ment is reduced by 17.11% when the apparent wave velocity is 500 m/s, reduced by 11.22% when the apparent
wave velocity is 800 m/s, and reduced by 8.83% when the apparent wave velocity is 1 000 m/s. Besides, this
change has certain regularity in the longitudinal bridge.

Key words: traveling wave effect; continuous rigid frame bridge with large spans; seismic response; relative

movement method; nonlinear acceleration history analysis



