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Abstract: Based on the spacial finite elements theory and combined with the bearing capacity of

arch bridge, the steel pipe-encased concrete arch bridge was divided into a series of spacial beam

elements and truss elements to establish its finite elements dynamic equations. With these equa-

tions, the effection of steel pipe-encased concrete arch bridge’s dynamic performance by the mate-

rials characteristics of steel pipe and concrete was studied.
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1 4 0.3~0.35
/Hz , ,
,
0.05 0.629512 0.732116 1. 062 670 0.3~0.35 o
0. 06 0. 621835 0.731371 1. 048914 3.2
0.07 0. 611389 0.730424 1.030 210
0.08 0. 603 838 0.729776 1.016713 ’
0. 09 0.596 362 0.729151 1. 003 381 ’ o
0.10 0.588535 0.728496 0. 989 468
0.11 0.583738 0.728 086 0.980 974 ’ o
0.12 0.577107 0.727 491 0.969 278 ’
0.13 0.571081 0.726 909 0. 958 708
0. 14 0. 566 828 0.726 463 0. 951 290 o
0.15 0. 562 206 0.725935 0. 943 270 Zo
0.16 0.557 498 0.725 340 0.935157
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/Hz
1 2 3
C20 0.553398 | 0.724357 | 0.929773
C25 0.554484 | 0.724629 | 0.931615
C30 0.552316 | 0.724921 | 0.934839
Q235
C40 0.553764 | 0.726962 | 0.938217
C50 0.556 860 | 0.728917 | 0.940806
C60 0.558453 | 0.729356 | 0.943838
) . 54479/ . 728 0. 914
€20 0.544794 | 0.722661 14918 ) 0.9
C25 0.553897 | 0.724726 | 0.930462 3
’
C30 0.557889 | 0.725596 | 0.937283
Q345
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C60 0.560486 | 0.729666 | 0.944053 2] ’
C20 0.543626 | 0.722450 | 0.912089 ,
C25 0.556100 | 0.725250 | 0.933470 X
C30 0.562742 | 0.726637 | 0.944 945
Q390 °
C40 0.566456 | 0.727425 | 0.951378
C50 0.568210 | 0.728219 | 0.955627 4
C60 0.571702 | 0.728791 | 0.961234 ,
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3 (Hz)
(1] . (M.
0.18 | 0.20 | 0.25 | 0.30 | 0.35 | 0.40 11999, 16— 58.
1 0.5506]0.5435]0.53180.52590.52720.5393 2] ) M. ,
2 |o.7243]0.7231 | 0.7202 | 0.7177 | 0.716 9 | 0. 7191 2000.101—289.
3 0.9233]0.9115]0.89240.8834 ] 0.8864 | 0.907 4 [3] ) . [M].
1 |0.6104]0.6033]0.5909]0.5831]0.5810]0.5864 +1991. 160—247.
s . M |.
2 10.76790.7666 | 0.7634 | 0.7603 | 0.7579 | 0.7571 [4] ’ [M]
,1987. 234—267.
3 |1.0345(1.0214]0.9987 | 0.9846 | 0.9809 | 0.9906




