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Abstract: Four calculation methods for the seismic response
analysis of the long-span structure under the multi-support
seismic excitation, such as direct method, displacementinput
method, relative motion method and large-mass method, are
compared. Based on a practical project in Shanghai, an
illustrative example using these four methods respectively is

the

displacement-input method and relative motion method are

presented.  Results indicate that direct method,
high-fidelity calculation methods and are recommended to use.
The acceleration response calculated by large-mass method is
accurate enough. However, the displacement response and
internal force response calculated by large-mass method are

seriously distorted. Main reason of the distortion is produced
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by the numerical integration in the calculation procedure and
the seismic displacement input during the analysis in large-mass
method can not be equal to the true seismic displacement

excitation surely.
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Fig.2 Absolute acceleration time history of the pier under artificial seismic wave
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Tab.1 Representative peak response of bridge pier of different calculation methods
(m e ) / /cm /(X 103kN) /(X10°kN) /(X10°kN * m)
1 0.96,1.62,1.66 3.65,2.73,3.65 11.36.16.23,19. 89 4.60,7.87,8.27 173. 96,194, 06,260, 54
2 0.90,1.78,1.69 3.56,2.74,3.62 15.22.23.39,19. 80 5.94,11.08,13. 11 167.42,266. 93,216, 97
3 0.91,1.81,1. 70 3.61,2.78,3.63 14.28,21.88,18. 87 5.99,12.3.14. 31 160. 74,249. 37,206. 58
4 0.97,1.64,1.66 3.64,2.74,3.65 11.08.14.80,18. 71 4.05,7.62,7.98 156.77.179. 20,246, 52
1 0.95,1.63,1.61 3.65,2.74,3.65 11.37,16.05,19. 70 4.57,7.84,8. 14 173.34,190. 59,257, 27
2 0.92.1.80,1. 65 3.56,2.75,3.62 15.20,23.36,19. 43 5.76.10.87.12.73 166. 68,265, 57,213, 46
3 0.92.1.83.1.67 3.60,2.79,3. 64 14.27,21.78,18. 45 5.80,12.04,13. 86 159.72,247.72,202. 72
4 0.97,1.65,1. 61 3.63,2.74,3.65 10. 86.14. 63,18, 57 4.03,7.60,7. 88 156.35.175. 70,243, 49
1 0.95,1.62,1.67 3.65,2.73,3.69 11.36,16.29,20. 01 4.60,7.85,8.48 174.34,194.57,261. 41
2 0.90,1.79,1.70 3.56,2.74,3. 66 15.16.23.70,19. 68 5.93,11.05,13. 49 167.62,269. 60,218, 59
3 0.91,1.82,1.72 3.60,2.78,3.67 14.21,22.12,18. 74 6.03,12.22,14. 81 160. 89,251, 42,208, 22
4 0.98,1.64,1.66 3.63,2.73,3.69 11.03.14. 90,18, 82 4.05,7.61,8.19 157.23,179. 32,247, 17
1 0.90,1.64,1.46 1054.73,4.14,164.48 367.87,15.48,17. 10 43.11,7.55,7.30 6 154.35,183.19,242. 49
2 0.94,1.81,1.53 1045.11,4.17,164.17  57.39,23.96,20.16  49.78,10.56,12.06  321.02,274.17,424. 85
3 0.92,1.86,1.55 1095.01,4.26,172.96 301.75,25.02,18.41  313.49,16.31,26.20 6 094.68,276.91,1 335.75
4 0.93,1.65,1.54 1129.77,4.25,175.08  94.97,13.51.21.16  259.86.8.75,23.68 7 639.06.159. 25,1 057. 20
1 s Langcang s o
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2
Tab.2 Error of peak response of bridge pier of different calculation methods %
Langcang
—0.70  —0.41 —6.14 0.55  —0.33 124 —2.85 0.41 —11. 99
—0.06  —0.09 28 804.82 0.28  —0.12 51. 29 0.19 1.16 4409.75
1 0.09  —0.04  3138.23  —1.11 0.38  —4.61  —0.94 0.63 —14.03
—0.56 0.05 837.78  —0.36  —0.31  —4.02  —1.65 2.48 —11.75
—0.36 0.22  3437.74  —1.78 0.26  —5.60  —1.25 0.33 —6.93
1.56 0.14 3.95 0.75 0.12 1.45  —2.28 0.70 —9.29
—0.12  —0.10 29 223.66 0.29  —0.07 52.39 0.23 115 4 440. 37
2 —0.13  —0.44 277.00  —0.14 1.33 244 —L91  —0.64 1. 80
—3.05  —0.22 73791 —1.90  —0.27  —4.68  —2.93 2. 89 —8.01
—0. 44 0.12 91.75  —0.51 1.00 2,71 —1.62 0.75 95. 82
1.34 0.02 1.71 0.73 0. 04 2.38  —2.24 0. 86 —9.10
—0.12  —0.09 30 258.41 0.27  —0.10 53. 23 0.23 111 4 666. 16
3 —0.08  —0.50  2013.43  —0.49 1.10 14.32  —2.24  —0.66 —2.44
—3.11 0.65  5136.26  —2.15  —0.69 32.57  —3.19 3.47 83.08
—0.63 0.09  3691.57  —0.66 0. 82 1104 —1.87 0.79 546. 60
—0. 58 0. 54 —4.34 0.40  —0.47 0.55  —3.31  —0.18 —17.38
—0.06  —0.05 30 963.66 0.25  —0.10 55. 38 0.18 111 4701.93
4 —2.01  —0.40 757.20  —1.13 0.66  —8.73  —0.74 0.57 13. 10
—0. 44 0.12 631894  —0.20  —0.17 14.84  —1.23 2.61 196. 81
—0.27 0.29  4772.77  —1.95 0.06 —11.13  —1.23 0.26 328. 84
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