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Fig. 1 Two fiber elastoplastic beam-column elements
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Table 1 Yield displacements of continuous
2 bridge at pier tops
/m /m /m
2 4.838 0.0286 0.0139
2 ~7 3 6.098 0.0444 0.0219
1 4 7.178 0.0600 0.0307
2 5 8.570 0.0856 0.0433
-3 6 9.562 0.1060 0.0538
2 2 3 7 10.254 0.1221 0.0619
2 ~4 5 ~7
2 3
Table 2 Dynamic results of continuous bridge Table 3 Dynamic results of continuous bridge
under transverse seismic waves under longitudinal seismic waves
/ / / / / / / /
cm MN m MN cm MN m MN cm MN m kN cm MN m kN
2 2.774 9.232 1.908 2.563 9.38 1.94 2 7.466 4.204 869.0 6.481 4.13 854
3 2.686 8.776 1.439 2.875 9.30 1.53 3 7.514 4.151 680.7 6.526 4.10 673
4 4.216 9.132 1.272 4.308 9.47 1.32 4 7.550 4.212 586.8 6.559 4.18 582
5 5.008 9.089 1.061 5.583 9.64 1.12 5 7.570 3.893 454.2 6.579 3.16 369
6 4.160 7.615 7.964 5.485 9.25 9.67 6 7.549 3.345 349.8 6.575 2.55 266
7 9.859 8.862 8.643 9.372 9.13 8.91 7 7.495 2.941 286.8 6.575 2.22 216
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Characteristics of two fiber elastoplastic beam-column elements

NIE Li-ying GUO Qing-wei LI Shuo-jiao
College of Civil and Transportation Engineering Hohai University ~Nanjing 210098  China

Abstract The constitutive features of two elastoplastic beam-column elements with fiber sections were analyzed that is

the fiber elastoplastic beam-column element based on the integration along element length and the elastoplastic beam-

column element with fiber plastic hinges with specific length based on the element method. The nonlinear static and

dynamic characteristics of the two elements were compared based on an example of a bridge under earthquake. The results

show that the former may simulate continuous variation of sectional stiffness along the element length under stress

conditions and the latter may exhibit bilinear characteristics. The beam-column element with fiber plastic hinges with

specific length is a satisfactory approximation to the fiber elastoplastic beam-column element. If there exist significant

influences of unyielding components relatively notable difference will occur in seismic analysis.

Key words fiber section model elastoplastic beam-column element constitutive feature





