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Abstract: Ultra—high performance concrete (UHPC) composite beams, formed by the UHPC precast beams
and precast bridge slabs through cluster shear connectors, have a wide range of applications in prefabricated

structures. Four—point bending tests were conducted on three prefabricated UHPC composite beams with different
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degrees of shear connection (0.47, 0.94 and 1.41 respectively) and one UHPC cast—in—place beam for clarifying the
flexural performance of prefabricated UHPC composite beams. The results show that the shear connection degree has
a significant impact on the flexural performance of prefabricated UHPC composite beams. For the composite beams
with shear connection degrees of 0.47 and 0.94, diagonal cracks appeared on the web of the prefabricated beams
below the edge pocket due to the large shear force caused by the shear keys, which finally led to the failure of the
shear keys. The flexural capacities of the prefabricated UHPC composite beams with shear connection degrees of
0.47, 0.94 and 1.41 were 76%, 97% and 100% of that of the cast—in—place beam, respectively. The ductility
coefficients for these beams were 28%, 38% and 37% of that of the cast—in—place beam. Additionally, their elastic
stiffness before cracking was 52%, 72% and 85% of that of the cast—in—place beam, respectively. A calculation

method for the flexural capacity of prefabricated UHPC composite beams with different shear connection degrees was

provided, and its applicability was verified through experimental results.

Key words: ultra—high performance concrete (UHPC) ; prefabricated composite beams; degree of shear

connection; flexural capacity
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Fig.3 Bridge photograph in situ
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Tab.1 Basic parameters of specimens
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Tab.2 Basic characteristic parameters of steel fibers
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Tab.4 Material properties of steel bars
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MPa MPa GPa
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Fig.18 Strain and stress distribution for UHPC composite beams with full shear connection
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