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Experiment on Full-range Static Performance of Model of 32 m
High-speed Railway Box Girder Under Repeated Loading
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Abstract. A simply supported prestressed concrete box model with span of 32 m which was widely
applied in high-speed railway girder under repeated loading was tested, and the experiment was
the three-point repeated loading. The experiment focused on the distribution and width of cracks,
the load-mid-span deflection relation curve, and strain distributions of concrete and steel bars.
The results show that the concrete cracks first appear in the bottom plate of the simply supported
box girder, and then slowly extend to the web. In the area of pure bending, spacing distribution
of cracks is relatively uniform. When the load is little bigger than the cracking load, cracks can be
closed under the action of the prestressed tendons. The final damage phenomenon of box girder is

the ratio of bending deflection to span is 1/30, and the maximum width of crack in the reinforced
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bar area is 1. 8 mm. Under the repeated loading, the envelope of load-deflection curve has three-

inflection points, respectively corresponding to the cracking of concrete, the yield of steel bar,

and the yield of prestressed strand wires. The strains of steel bars and concrete in the mid-span

section along the web are basically consistent with plane section assumption. Strains of steel bars

and concrete in the top plate and bottom plate along the transverse distribution show the shear lag

phenomena.

Key words: high-speed railway; prestressed concrete; simply supported box girder; repeated

loading; mid-span deflection; bearing capacity
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Fig.1 Mid-span Cross Section of Box Girder (Unit: mm)
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Fig. 2 Design Dimensions of Box Girder Model (Unit:mm)
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Tab.2 Average Distances and Maximum Widths of
Crack Under Different Loading Cases
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Simply Supported Box Girder Model
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Fig. 8 Strain Distribution Curves of

Concrete in Mid-span Section
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