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Abstract: In order to study the flexural behavior of unbonded prestressed recycled concrete
composite beam members, the position of recycled concrete in the composite beam, the height of
the composite layer, and the reinforcement ratio of the members were taken as parameters, one
prestressed ordinary concrete cast-in-place beam, one prestressed recycled concrete cast-in-place
beam and six prestressed recycled concrete composite beam members were subjected to bending
loading tests. The stress process and failure modes of the test beam members were analyzed, and
the effects of various parameters on the ultimate bearing capacity of test beam members were

discussed. Based on the experimental data, the bearing capacity of the unbonded prestressed
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recycled concrete composite beam under the ultimate bearing capacity state was verified. The
results show that when recycled concrete is applied to the bending members of prestressed
composite beam members, the strain change law along the height of the mid-span section is
consistent with the assumption of the plane section, and there is a good interaction between
ordinary concrete and recycled concrete, so they can cooperate to force and deformation. The
stress increment curve of the unbonded prestressed steel strand is a three-fold line. When the
recycled concrete is located in the precast layer, under the same condition of reinforcement, the
increasing of the precast layer height will delay the tensile yield of the ordinary longitudinal
stressed steel bars in the beam. With the same precast layer height, improving the strength of the
longitudinal steel bars can effectively improve the performance of the beam. Compared with
ordinary concrete beams, the number of cracks in recycled concrete beams is relatively large, and
the crack extension height is relatively small when reaching the ultimate load. When the recycled
concrete is located in the laminated layer, the number of cracks increases, and the crack spacing is
relatively small. With the increases of precast layer height and member reinforcement ratio, the
average crack spacing of test beams gradually increases.

Key words: prestressed composite beam; recycled concrete; static test; flexural behavior; ulti-

mate bearing capacity
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Table 6 Test Results of Test Beams
2o 5| JF A M/ (kN » m) | FFRBEE O /mm | J IR HE M,/ (kN « m) | Ji IREEFE 0y /mm | PR 4E M,/ (kN « m) | BREEBE 6,/mm
Lo-1 50. 05 4.93 117.65 20. 81 145. 60 69.98
Lo-2 48.75 4.81 117.00 21.85 139.75 64.07
L0-3 50. 05 5.89 105. 95 20. 30 130. 00 54. 48
L1-1 33. 80 3.67 105. 95 24.75 122. 20 52.10
L1-2 35.75 3.35 107. 90 21. 30 124. 80 51.78
L1-3 39. 00 3.98 113.75 23.86 126. 75 67.61
L1-4 41. 60 3.59 93. 60 18.75 115.70 79.92
L1-5 48.75 4.27 169. 00 25. 80 174.85 36. 15

x7T BRERINRETEHRETE WNELWE NE
Table 7 Stress Values of Unbonded Prestressed Steel
Strand Under Ultimate Bearing Capacity State

Y pe/MPa Aop/MPa p/MPa
Lo-1 1 023.00 276.57 1299.57
L0-2 1121. 00 300. 07 1421.07
L0-3 956. 00 253.00 1 209. 00
L1-1 946. 00 263.57 1209.57
L1-2 981. 00 246. 43 1227, 43
L1-3 1 047. 00 327.50 1 374.50
L1-4 847. 00 379. 00 1 226. 00
L1-5 946. 00 231.07 1177.07
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Table 8 Comparison of Calculated Values and Measured

Values of Ultimate Bearing Capacity of Test Beams

e e TR M/ (kN « m) M.,/ (kN « m) Mg /M,
L0-1 133.43 145. 60 0.92
L0-2 125. 48 139.75 0. 90
L0-3 127. 62 130. 00 0.98
L1-1 127. 80 122. 20 1.05
L1-2 127.19 124. 80 1.02
L1-3 126. 21 126. 75 1.00
L1-4 107. 20 115. 70 0.93
L1-5 161. 68 174. 85 0.92
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