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A Nonlinear Analysis of Long-Span Suspended Arch Bridge

BU Yi-zhi YANG Xing-wang
School of Civil Eng. Southwest Jiaotong University Chengdu 610031 China

Abstract A 3-dimensional compound structural calculation model constructed by beams and rope elements
is used to analyze the structural behavior of a certain long-span suspended arch bridge. In the analysis the
structural nonlinearity and ultimate bearing capacity of members are considered and the deformations during
construction and the superposition effect of stresses are also taken into account. The emphasis of the study is
focused on the nonlinear deformations internal forces and stability of the bridge during construction and
operation. Meanwhile The distributions of dead and live loads between the cable and arch of the bridge are
discussed.
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4 411
2 W, m
L/8 L/4 3L/8 L2
1 -0.001 3 -0.0017 -0.0336 -0.086 1 -0.1155
2 0.000 4 -0.0012 -0.067 8 -0.168 2 -0.2216
3 0.001 4 0.000 4 -0.090 2 -0.221 8 -0.290 5
4 0.005 1 0.091 7 -0.289 5 -0.4877 -0.452 1
5 0.004 6 0.085 4 0.335 8 -0.489 1 -0.368 1
6 0.005 1 0.089 6 -0.2750 -0.477 8 -0.461 1
7 0.004 7 0.088 7 -0.3313 -0.496 3 -0.388 8
8 0.003 5 0.0457 -0.1017 -0.362 6 -0.4799
9 0.001 5 0.0257 0.066 8 0.103 0 0.116 7
10 -0.0015 -0.0257 -0.066 8 -0.103 0 -0.116 7
3 U, m
L/8 L/4 3L/8 L2
1 0.009 2 -0.0013 -0.003 5 0.007 0 0.000 0
2 0.000 7 -0.0155 -0.007 7 0.010 5 0.000 0
3 -0.0059 -0.0255 0.013 1 0.012 2 0.000 0
4 -0.0192 -0.098 6 -0.1213 -0.0952 -0.086 1
5 -0.016 2 -0.090 9 -0.1217 -0.117 8 -0.1056
6 -0.0196 -0.097 7 -0.116 7 -0.092 2 -0.078 7
7 -0.016 9 -0.0939 -0.1245 -0.116 8 -0.104 7
8 -0.0135 -0.0516 -0.033 3 0.028 0 0.014 7
9 ~0.005 5 ~0.007 2 ~0.1245 ~0.009 8 0.000 0
10 0.005 5 0.007 3 ~0.0333 0.009 8 0.000 0
4
N/KN M,/ kN m
L/8 L/4 3L/8 L/2 L/8 L/4 3L/8 L/2
1 9454.0 8531.0 7782.0 7653.0 8123.0 1274.0 -118.0 -111.0 101.0 604.0
2 12831.0 13997.0 11945.0 12086.0 12968.0 -535.0 -169.0 -72.0 84.0 462.0
3 15233.0 17487.0 14583.0 14899.0 16077.0 400.0 -125.0 -56.0 64.0 355.0
4 31187.0 26106.0 25832.0 24952.0 23633.0 3674.0 -454.0 -655.0 569.0 839.0
5 29043.0 25530.0 23357.0 25395.0 19677.0 2267.0 -483.0 -552.0 698.0 585.0
6 31179.0 26044.0 25944.0 24592.0 23876.0 3937.0 -435.0 -647.0 523.0 844.0
7 29674.0 25786.0 24 028.0 25563.0 20853.0 2976.0 -491.0 -587.0 694.0 695.0
8 24150.0 22631.0 21985.0 21254.0 24753.0 2374.0 -301.0 -444.0 356.0 911.0
9 2153.7 1536.2 634.2 1306.1 1509.9 3128.5 76.5 -16.1 -74.0 -45.9
10 -2152.7 -1535.9 -634.9 -1306.6 —-1509.1 -3 128.6 -76.4 16.2 73.9 45.8
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