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Abstract

In order to study the influence law of concrete shrinkage and creep effect on the mechanical proper-
ties of the continuous rigid frame bridge with horizontal bottom slab cables during the operation
stage, this paper takes a continuous rigid frame bridge with horizontal bottom slab cables in the
mountainous area of southwest China as the research object, and analyzes the influence of bridge
formation age and creep coefficient on the deflection and the top and bottom slabs’ stresses of the
bridge by using Midas/Civil. The study shows that the effect of concrete shrinkage and creep on the
top and bottom slabs’ stresses of the continuous rigid frame bridge with horizontal bottom slab ca-
bles is small, but the effect on the bridge deflection is large. With the increase of the bridge for-
mation age, the bridge deflection increases, and the deflection affected by the bridge formation age
is gradually reduced; while with the increase of the creep coefficient, the bridge deflection increases
almost linearly. In addition, by comparing with the continuous rigid frame bridge with curved bot-
tom slab cables, it can be found that the deflection of the continuous rigid frame bridge with hori-
zontal bottom slab cables is relatively less affected by the bridge formation age and the change of
creep coefficient.
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Figure 1. Elevation diagram of a continuous rigid frame bridge with
horizontal bottom slab cables (unit: cm)
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Figure 2. Finite element model of a continuous rigid frame
bridge with horizontal bottom slab cables
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Figure 3. The influence of concrete shrinkage and creep on the bridge deflection
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Figure 4. The influence of concrete shrinkage and creep on the (a) top and (b) bottom slabs’ stresses of the bridge
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Figure 5. Variation of (a) bridge deflection and (b) downward deflection increment with bridge formation time
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Figure 6. The influence of concrete shrinkage on the (a) bridge deflection and (b) downward deflection increment
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Figure 7. The influence of concrete creep on the (a) bridge deflection and (b) downward deflection increment
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Figure 8. Stress variation curves of (a) top and (b) bottom slabs of bridges with different bridge formation ages
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Figure 9. Deflection variation curves of bridges with different creep coefficients
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Figure 10. Stress variation curves of (a) top and (b) bottom slabs of bridges with different creep coefficients
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Figure 11. Finite element model of a continuous rigid frame bridge
with curved bottom slab cables
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Figure 12. Comparison of mid-span deflection and downward deflection increment between continuous rigid
frame bridges with horizontal and curved bottom slab cables
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