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Analysis of Concrete Self-anchored Suspension Bridge

ZHANG Zhe SHI Lei  LIU Chun-cheng HUANG Cai-liang

( Bridge Ingtitute of Dalian University of Technology, Liaoning ,Dalian,116024,China)

Abstract: The mechanic performance of concrete self-anchored suspension bridge and the contrast with
the earth-anchored suspension bridge are researched in this paper. The variational law of concrete
sdlf-anchored suspension bridge's interna force is analyzed when the camber and the rise-span ratio are
changed by the computed results, and the law of the internal force affected by creep is aso analyzed. The
main difference between the earth-anchored suspension bridge and the self-ahchored suspension bridge is
the axial force of main girder. Otherwise, there is no less than 10% difference in al other interna force
between the two types of bridges. The effect of arch degree, cregp and shrink of concrete is very distinct
Ignoring the effect of these factors, the comparison would arrive at a significant deviation of no less than
20%. Elastic theory is applicable to the design and calculation of medium-span self-anchored suspension
bridges.
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V(M) -V(M)
V(M)
AV 0.081m 0.087m 7.4
M 369.7 t.m 389.2t.m 53
B V 0.035m 0.037m 5.7
M 209.6 t.m 224.61t.m 7.2%
2.2
2 2
2.3
3
2 (Table2.The compare of calculate result between the elastic theory and
the nonlinear finite element model)
V(M) -V(M)
@ V(M)
AV 0.087m 0.0852m -2.07
M 389.2t.m 360.2t.m -7.45
B V 0.037m 0.035m -54
M 224.6t.m 215.3t.m -4.1
3 Table3.The infection by shrink and creep of concrete
V(M) -V(M)
V(M)
\% 0.088m 0.110m +25
M 422.3t.m 529.6t.m +25.4
25.4 25
2.4
4.329m
A B 4
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4 (Table4.The compare between the camber and the level stiffening girder)
V(M) -V(M)
4.32m 0 V(M)
\% 0.087m 0.105m +20.7
M 389.2t.m 474.7t.m +22.0
\ 0.037m 0.047m +27.0
M 224.6t.m 271.3t.m +20.8
2.5
A B 5
5 (Table5.The compare among the different rise-span ratio)
f/1=1/8.5 f1=1/8 f1=1/7.5 f=1/7 f/1=1/6.5
\% 0.092m 0.087m 0.082m 0.076m 0.071m
M 413.5t.m 389.2t.m 364.8t.m 340.5t.m 316.3tm
\ 0.040m 0.037m 0.035m 0.033m 0.30m
M 238.6t.m 224.6t.m 210.1t.m 196.5t.m 182.5t.m
N 530.7t 498.5t 462.3t 434.6t 400.6t
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