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Field Test and Initial Stress of Large-Span
Steel-Concrete Composite Bridges
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(School of Civil Engineering, Shenyang Jianzhu University , Shenyang,China 110168)

Abstract; The initial stress state on concrete component and steel component under design loads
are obtained based on which the cracking possibility of concrete component is evaluated for large-
span composite bridges. With this aim, static load tests were carried out to measure the deflection
and stress levels of typical bridge sections under different working conditions. Midas/Civil
software was used to establish the finite element model of steel-concrete composite bridge, and
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static load test data were used to verify the reliability of the FE model. The static load test results
show that the stress and deflection of each section of the bridge are lower than the theoretical
calculation values, and the stress check coefficient is 0.78 ~ (.82, and the deflection check
coefficient is 0. 55 ~0. 91. In addition, the residual strain and residual deformation of the bridge are
limited , the maximum residual strain 1. 87% and the residual deformation 18. 0% . The difference
between the finite element results and the experimental results is small,,and the difference between
the measured values and the theoretical values is mostly within 20% . Under the design load, the
concrete near the central support of the steel-concrete composite beam will crack,the crack range
about 16% ~38% bridge span, and the stress level of the channel steel beam about 36% yield
strength. Static load tests show that this kind of bridge has good torsional resistance and the actual
application state is better than the design state. The finite element model can simulate the stress and
deflection of the composite structure bridge under static load. Under the service load,the concrete
in the long-span steel-concrete composite bridge has the risk of cracking,but the cracking range is
limited.

Key words : steel-concrete composite structure ;static load test;finite element analysis;initial stress
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Fig. 1 Illustration of large-span steel-concrete composite structure bridge
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Fig.3 Loading and measurement plan in static load test
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Table 2 Relative residual deformation

. R e R
{;'J SRt BB AR A RBE X
mm mm % mm mm %
2 0.23 3.32 6.93 0.17 3.62 4.70
3 1.40 7.78 17.99 -0.24 6.51 -3.69
4 0.54 6.25 8.64 -0.27 4.68 -5.77
6 -0.36 -9.28 3.88 -0.25 -11.02 2.27
7 0.59 -17.07 -3.46 -0.28 -21.44 1.31
8 0.59 -10.07 -5.86 -0.19 -11.71 1.62
R3 HKRRK
Table 3  Structure check factor
_ T UL e
A aiE=v eyl
2 0. 66 0.74
3 0.83 0.88
4 0. 84 0.73
6 0.55 0.67
7 0.76 0.91
8 0.71 0.77
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