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Table 1 Earthquake waves and control frequencies for longitudinal
displacement at girder end for whole-bridge model
/Hz
F1-1 1985 La Union Michoacan Mexico NOOE 0.21973
F1-2 1985 La Union Michoacan Mexico N9OE 0.21973
F5-1 1952 Taft Kern County N21E 0.23193
F5-2 1952 Taft Kern County S69E 0.21973
F7-1 1940 El Centro-lmp Vall Irr Dist El Centro 180 0.21793
F7-2 1940 El Centro-lmp Vall Irr Dist El Centro 270 0.23193
F3-1 1971 Castaic-OldRidge Route San Fernando N21E 0.21973
F3-2 1971 Castaic-OldRidge Route San Fernando N6OW 0.21973
NI-1 1988 Zhutang A Langcang SO0E 0.21973
NI-2 1988 Zhutang A Langcang SO0E 0.20752
N3-1 1988 Gengmaa Gengma2 SOOE 0.20752
N3-2 1988 Gengmaa Gengma2 S90E 0.20752
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Fig. 2 Seismic excitation analysis
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Table 2 Values of maximum longitudinal displacement at girder end and relative errors under seismic excitation
/m /m /% /m /m /%
F1-1 0.48259 0.50631 4.92 0.28667 0.27147 5.30
F1-2 0.32880 0.33436 1.69 0.18530 0.17786 4.02
F5-1 0.52873 0.55142 4.29 0.24144 0.24598 1.88
F5-2 0.45868 0.48387 5.49 0.17906 0.16642 7.06
F7-1 0.19818 0.20524 3.56 0.14887 0.14726 1.08
F7-2 0.72172 0.75585 4.73 0.53178 0.54548 2.58
F3-1 0.10959 0.11647 6.28 0.05643 0.054 68 3.10
F3-2 0.13595 0.14112 3.80 0.11425 0.10962 4.05
N1-1 0.25027 0.25736 2.83 0.14473 0.13099 9.49
N1-2 0.15856 0.16385 3.34 0.12975 0.12710 2.04
N3-1 0.37797 0.39182 3.66 0.18804 0.17936 4.62
N3-2 0.10368 0.10582 2.06 0.07550 0.07345 2.72
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Fig. 3 Time history of longitudinal displacement at girder end
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Iterative response spectrum method of non-linear fluid viscous dampers for
medium and small-span suspension bridges

LIU Long-yuan LI Shuo-jiao NIE Li-ying
College of Civil and Transportation Engineering  Hohai University ~Nanjing 210098  China

Abstract Based on the modal analysis seismic excitation analysis and frequency spectrum analysis of medium and
smalkspan suspension bridges the longitudinal floating vibration mode was confirmed to be the single controlling
vibration mode of longitudinal displacement at the girder end. The longitudinal displacement at the girder end of medium
and small-span suspension bridges exhibited the characteristics of single degree of freedom system. Therefore the model
with single degree of freedom could be established according to the longitudinal floating vibration mode. The selection of
parameters for the non-linear fluid viscous dampers and the estimation of the maximum longitudinal displacement at the
girder end of medium and small-span suspension bridges could be realized by use of the iterative response spectrum

method of non-linear fluid viscous dampers with single degree of freedom.

Key words medium and small-span suspension bridge iterative response spectrum non-linear fluid viscous damper
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