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Flexural bearing capacity of prestressed steel-reinforced
concrete frame beams considering regional constraints
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Abstract; An experimental study on bonded prestressed steel-reinforced concrete frames at an early stage was
conducted to investigate the constraint imposed by steel in the prestressed steel-reinforced concrete beam to concrete
and its impact on the carrying capacity of the frame beam. Test results show that steel can effectively restrain
concrete deformation in the core area, improve the brittleness of concrete under pressure when it is destroyed, and
enhance the flexural bearing capacity of the beam. With regard to prestressed steel-reinforced concrete frame beams
in bending, and with reference to the theory of confined concrete as described in the literature, a bearing capacity
calculation method for prestressed steel-reinforced concrete frame beams considering regional constraints is proposed
based on the superposition principle. The calculated results of the flexural bearing capacity of prestressed steel-
reinforced concrete beams are compared with the test results in the limit state. The average ratio of the calculated

results to the test results is 0. 98, demonstrating agreement between them.
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Table 1 Comparison of calculated results with test results obtained from reference[3 ]

A b/ h/ A/ See! M,/ M/ M/ M./ M,
G5 mm mm cm? kPa (kN-m™") (kN-m') (kN-m™') (kN-m™") M.,
L-1 210 280 69. 40 333.0 6.12 135.37 141. 49 152. 04 0.93
L2 235 310 95.12 316.2 8.35 177. 80 186. 15 177.52 1. 04
L3 235 310 106. 37 311.5 8.76 192. 8 201. 56 200. 32 1. 006
L4 260 330 184. 62 298.0 13.16 247.27 260. 43 255.31 1.02
L-5 260 330 195. 12 287.0 11.09 277. 46 288. 55 278. 11 1.04
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T S P A BR A 3 ) SR PR s 20 S S SR X ke, AR 2,
F2 BERESKWEERT

Table 2 Comparison of calculated results with test results in this study

W b/ h/ A/ Seo/ M,/ M/ M/ P/ P/ P

BT mm mm cm? kPa (kN -m™) (kN-m™) (kN-m™) kN kN P,
XGKJ1 210 490 90.5 600. 0 54.3 429.75 484.05 358. 56 400 0.90
XGKJ2 210 490 90. 5 600. 0 54.3 501. 54 555. 84 411.73 455 0.91
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