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Influence of shrinkage and creep on deflections of

assembled concrete composite beams
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Abstract: Shrinkage and creep may increase the deflection of concrete composite beams and therefore affect
the mechanical properties of components. In order to investigate the increase pattern of the deflection of
concrete composite beams under action of shrinkage and creep, a calculation method for the deflection of
concrete composite beams induced by shrinkage and creep was established. The comparison between the
proposed method and numerical simulation indicates that the results obtained by the two methods are
consistent. Based on this method, the sensitivity of loading age and stress level of concrete composite
beams was analyzed. The results show that the deflection of concrete composite beams varies with the

loading age when the stress level is different. When the stress level is low, the deflection increases with the
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loading age, whereas the deflection declines with the rising of loading age. Differential creep at the overlap

surface of concrete composite beams is much smaller than the differential shrinkage, and the deflection

caused by the difference of the precast concrete and cast-in-place concrete at the overlap surface is mainly

caused by difference of shrinkage.
Keywords: assembled composite beams;

sensitivity analysis
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Fig. 1 Composite beam cross section
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cast-in-place concrete under the action of creep
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Fig.3 Differential shrinkage and creep and the

curvature caused by it
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Table 2 Contrast table of values under different stress levels

and precast concrete loading age mm
Jnag i /d
K F1(a/a0)
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0 0.23 0.32 0.38 0.42 0.45 0.47 0.49

1 0.43 0.52 0.56 0.60 0.62 0.64 0. 66

2 0.64 0.71 0.75 0.77 0.79 0.81 0. 82

3 0.84 0.90 0.93 0.95 0.96 0.98 0. 99

4 1.05 1.09 1.11 1.12 1.14 1.14 1.15

5 1.26 1.28 1.29 1.30 1.31 1.31 1.32

6 1.46 1.47 1.47 1.47 1.48 1.48 1.48

7 1.67 1.66 1.65 1.65 1.65 1.65 1. 64

8 1.87 1.85 1.83 1.83 1.82 1.81 1. 81

9 2.08 2.04 2.02 2.00 1.99 1.98 1. 97

10 2.29 2.23 2.20 2.18 2.16 2.15 2.14
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