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1 4
/m /kN
4 3 2 1 4 3 2 1
1 0.0299 0.0241 0.0182  0.009 8 86.243  136.949  154.886  189.536
E 2 0.0348 0.0280 0.0188  0.010 1 94.538  154.808  180.471  198.085
/% 116. 4 116.2 103. 3 103. 2 109. 6 113.0 116.5 104.5
1 0.033 9 0.028 2 0.019 4 0.010 5 91. 556 154. 631 181.670 205. 261
K 2 0.033 2 0.027 6 0.020 3 0.010 9 87.106 145.599 177.917 211.990
/% 97.9 97.9 104. 6 103. 8 95.1 94. 2 97.9 103. 3
1 0.024 0 0.020 6 0.015 3 0.008 1 55.978 99. 831 135. 315 156. 260
R 2 0.024 6 0.020 3 0.013 9 0.006 8 63.257 107.926 132. 814 137. 268
/% 102.5 98.5 90. 8 84.0 113.0 108.1 98. 2 87.8
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4 3 2 1 4 3 2 1
1 0.0351 0.0296  0.0203  0.009 6 92.731  161.337  192.726  196.975
E 2 0.034 8 0.029 5 0.020 1 0.010 6 87. 456 156. 597 190. 055 203. 496
/% 99. 1 99.9 99.0 110. 4 94.3 97.1 98.6 103. 3
1 0.0329  0.0283 0.0195 0.0103 81.868  150.496  186.151  202.536
K 2 0.0317 0.028 0 0.020 3 0.011 3 78.164 138. 254 180. 096 213. 401
/% 96. 4 98.9 104. 1 109. 7 95.5 91.9 96.7 105. 4
1 0.023 6 0.020 9 0.015 6 0.008 5 51.079 97.031 134. 402 161.012
R 2 0.024 4 0.021 1 0.015 2 0.007 5 58. 381 107. 333 140. 194 150. 949
/% 103. 4 101.0 97.4 88. 2 114.3 110.6 104. 3 93.8
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1 0.1423  0.1238  0.0946  0.056 2 410.300  650.345  725.334  877.565
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£ /% 107. 4 107. 4 102.2 102. 8 107.0 111.5 110. 8 100. 8
A Y —9 —12.7 —1.1 —0.4 —2.6 —1.5 —5.7 —3.7
1 0.1816 0.1509  0.1053  0.053 3 453.066  743.854  854.529  871.542
2 0.1796  0.1508  0.1058  0.0559 424,843  728.261  846.210  879.200
K /% 98.9 98. 9 100. 5 104. 9 104. 9 97.9 99.0 100. 9
A% 1 2 —4.1 1.1 —1.3 3.7 1.1 —2.5
1 0.1350 0.1162 0.0863  0.0459 308.660  541.018  723.448  826.247
2 0.1340 0.1116  0.0787  0.040 7 334.172  573.169  717.431  776.143
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K /% 97.6 98.5 102.7 127.4 93.0 91.9 95.1 109.5
A% 1.2 0.4 —1.4 17.7 —2.5 0 —1.6 4.1
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42. 269 0.027 5 42,278
15.478 0.007 4 11.683
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35.673 0.025 8 37.716
14.158 0.007 1 11. 280
39.7 27.5 29.9
39.718 0.023 6 38.675
12.160 0.006 1 9.571
30. 6 25.8 24.7
65% ~85% ,
1
/kN /m /kN
37.784 0.030 1 36.593
33.925 0.020 1 28.125
89. 8 66.8 76.9
39. 823 0.026 1 37.038
32.796 0.019 6 28.002
82.4 75.1 75.6
39.091 0.024 5 37.114
31.339 0.016 5 25.512
80. 2 67.3 68.7
16.3%,
14. 2%,
75% ~90% .
.
1
/kN /m /kN
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Seismic Analysis of A Large-span Steel Truss Bridge
Li Xiaolu', Zhou Li’

(1. School of Civil Engineering, Tianjin University, Tianjin 300072, China;
2. Bridge Seismic Innovation Team., Tianjin Municipal Engineering Design &. Research Institute, Tianjin 300072, China)

Abstract:In the urban bridge construction, the multifunctional large span bridges have appeared as
the landmarks frequently. The analysis of bridge seismic performance has become a major factor in de-
signing. The assumption of the tradition bridge design ignoring the nonlinear ability of the bearing de-
struction is not realistic. Spectrum analysis and the time-history analysis for the large-span steel truss
bridge is done and the stress of the upper steel truss has been checked in this paper by MIDAS CIVIL.
The structure response has been compared before and after the destruction of the FPS bearing. Accord-
ing to the analysis, the response force of the pier has been largely decreased which is considered the
bearing destruction. Seismic design such as seismic bearings is effective and the seismic responses of
both piers and truss are much more reduced and the nonlinear analysis is more reliable .

Key words:large-span steel truss bridge;seismic analysis;seismic bearings
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Response Analysis of Equipment-Structure Dynamic Interaction
Under Different Earthquake Phases

Jiang Xinliang''?, Ji Chenge'"’

(1. School of Civil Engineering, Tianjin University, Tianjin 300072, China;
2. Key Laboratory of Coastal Civil Engineering Structure and Safety
Ministry of Education, Tianjin University, Tianjin 300072, China)

Abstract; Time history analysis of the equipment-structure systems was conducted under the small,
middle and big earthquake, to study the differences with and without considering equipment-structure
dynamic interaction. The impacts of equipment-structure interaction to the dynamic response of struc-
ture and equipment was analyzed. The results indicate that: The dynamic response of structure is obvi-
ously different when considering and without considering equipment-structure interaction. The impacts
on equipment is much bigger than on structure, which makes equipment in a state of complete distor-
tion. When under big earthquake, the non-linearity of the equipment and structure will decline the e-
quipment-structure dynamic interaction between them. Although the proportion of equipment is very
small in the total mass, the interaction still has a great influence on the structural displacement and in-
ternal force.

Key words: equipment-structure; dynamic interaction; equipment position conversion; non-linearity;

seismic response



