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Analysis of Pre-deflection of Bearing of Long-span and
Long Connected PC Girder Bridges
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(1. School of Civil Engineering, Zhengzhou University, Zhengzhou, Henan 450001, China;
2. Henan Puze Expressway Co. ,Ltd. , Zhengzhou, Henan 450016, China)

Abstract; In order to explore the influencing factors and setting principles of the pre-displacement of the sliding bear-
ing in the construction of long-span and long unit PC continuous girder bridges, theoretical analysis and finite element
calculation considering the construction process on a representative project were presented. The influences of prestress
tension of closure bundle, concrete shrinkage and creep and the temperature action on the bearing displacement were
analyzed, the calculation formulas of the bearing displacement caused by the prestress tension and temperature varia-
tion in the closure process of the whole bridge were proposed, the main factors affecting the pre-displacement of the
bearing were discussed, and the influence of the closure sequence on the pre-displacement was also studied. It was
found that when closing from the side span to the middle span, the prestress tension of the closure bundle and creep are
the main factors for the longitude displacement of the bearing, both of which can account for 30% ~50% of the bearing
displacement, and the shrinkage accounts for about 20% . All three factors make each bearing shift towards the center
of the bridge, and the displacement of the outside pier bearing is larger than that of the inner pier bearing. The closure

sequence exhibits greater effects on the bearing displacement caused by the prestress tension, while it has no influence
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on the displacement caused by shrinkage and creep, and the scheme of partial small closure and then the whole large

closure can effectively reduce the bearing displacement caused by the prestress tension. Compared with other factors,

the bearing displacement caused by temperature was generally small, and the closure temperature variation and closure

sequence made the influence law of temperature on each pier more complicated. All the prestress tensions should be

considered when considering bearing pre-displacement; for the shrinkage and creep, the development time of 5 years

can be taken uniformly; for the temperature, the pre-displacement value of the bearing should be estimated according

to the construction schedule.

Keywords : long-span and long unit continuous girder bridge; pre-displacement of bearing; prestress tension of

the closure bundle; concrete shrinkage; concrete creep; temperature action
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