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Abstract

A composite beam composed of prefabricated panels and cast-in-place concrete was designed based
on the assembly needs of anchor retaining walls. The bending bearing capacity characteristics of
the composite beam were tested through four point bending tests, and the role of the prefabricated
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layer of the composite beam was analyzed. The main conclusions are as follows: the failure of com-
posite beams under bending moment occurs at the junction of prefabricated slabs, and its defor-
mation failure process can be divided into three stages: elastic, jointed work, and failure. The final
failure mode is the opening of one side of the prefabricated slab at the junction and the compression
failure of the other side; the measured ultimate bearing capacity of composite beams is significantly
higher than the theoretical value of bearing capacity calculated from the effective cross-sectional
dimensions at the joints of prefabricated panels; the role of prefabricated panels in improving the
bearing capacity of beams mainly comes from two aspects: firstly, it constrains the deformation of
concrete on both sides of the joint section, so that the beam can only be damaged along the joint
section; secondly, the gap between prefabricated panels on the compression side of the composite
beam will disappear due to the compression of the core beam and increase the cross-sectional size
of the compression zone of the beam.
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Figure 1. Node diagram of prefabricated retaining wall
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Figure 2. Test beam cross-sectional size and reinforcement diagram (unit: mm)
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Table 1. Composite beam reinforcement use grade table
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Figure 4. Layout of test equipment and measuring points (unit: mm)
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Table 2. List of composite beam test components
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Figure 5. Development curve of mid span deflection of composite beam
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Figure 6. Composite beam failure process
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Figure 7. Beam reinforcement strain variation
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Figure 8. Strain diagram of the outside of the beam
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