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Experimental study on flexural behavior of prestressed precast component
composite beams
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Abstract:

U-shaped and inversed T-shaped prestressed precast component composite beams(PPCCB) were
proposed to overcome the disadvantages of traditional prestressed concrete composite beams such as
heavy self weight and the difficulty in transportation and erection due to the use of rectangular cross
section. Three U-shaped PPCCB, three invertible T-shaped PPCCB and a cast-in-situ beam were tested.
Failure mechanism, flexural capacity, short-term rigidity, deformation behavior and crack distribution
were studied. Differences in cracking moment, ultimate bending moment, short-term rigidity and
average crack interval between the calculated values based on the current code method and the
experimental results were analyzed. Experiment results indicate that PPCCB and the cast-in-situ beam
exhibit similar load carrying capability and deformation property. The calculated values of cracking
moment, ultimate bending moment, short-term rigidity and average crack interval for PPCCB agree
well with testing values. The calculated values of cracking moment and ultimate bending moment for
PPCCB according to the cast-in-situ beams are more conservative than actual results. The finite
element analysis by ANSYS10.0 program was conducted and the results between test and analysis are
close. Numerical simulation shows that overall failure features of PPCCB with appropriate
reinforcement are basically the same as that of cast-in-situ beam. For the composite beams with
natural rough surface, it becomes feasible to analyze without considering the behavior of interface slip.

Keywords: composite beam prestress precast component static test finite element analysis
flexural behavior
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