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Simulation and Analysis of Prefabricated Pretensioned Flanged Beam
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Abstract: To study the influence of conventional bars on the mechanical behavior of the flanged beam, we
established a refined numerical model of fold-line pretensioned prestressed flanged beam using the ABAQUS
software. The influence of steering gear bolts on the local pressure of break points was investigated. The results
demonstrate that the calculated beam stress and loss of prestress ware consistent with the test results, which
indicates that the established refined model is reasonable and effective. The negligence of the influence of
conventional bars makes the vertical deformation, the longitudinal deformation and the stress of beam increase
by 14% ,11% and 11% respectively. It is also found that the stress concentration effects of break points can be
attenuated significantly by the steering gear bolts, the loss of prestress linearly decreases with increasing height.
and the loss of prestress of fold-line steel strand changes significantly along the longitudinal direction, tending to
a fold-line distribution,
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Fig. 1 Half elevation drawing and cross section of

pretensioned flanged beam (unit:cm)
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Fig. 2 Layout of prestressing tendons and conventional bars

of flanged beam (unit:cm) :
(a) mid-span prestressing tendons, (b) beam end prestressing

tendons, (¢) conventional bars
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Fig. 3 Model of stirrup and prestressing tendons of

pretensioned flanged beam:

(a) stirrup, (b) prestressing tendons
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Fig. 4 Finite element model of

pretensioned pre-stressed flanged beam
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Fig. 5 Deflection and stress distribution of flanged beam

after prestressed stretching: (a) deflection, (b) stress
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Fig. 6  Stress distribution of concrete at mid-span of

flanged beam after prestressed stretching
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Fig. 7 Stress distribution of concrete at break point of

steel strands of flanged beam (unit: MPa) :
(a) with steering gear bolt, (b) without steering gear bolt
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Tab. 1  Prestress loss of the bottom steel strands at

mid-span after prestressed stretching
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MPa % MPa 9%
-17.5 71.87 5.37 79.76 5.96
-12.5 71.72 5.36 79.76 5.96
-7.5 71.74 5.36 79.75 5.96
-2.5 71.77 5.36 79.75 5.96
2.5 71.77 5.36 79.75 5.96
7.5 71.74 5.36 79.75 5.96
12.5 71.72 5.36 79.76 5.96
17.5 71.87 5.37 79.76 5.96
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Tab. 2  Prestress loss of steel strands of different heights at

mid-span after prestressed stretching
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20 64.75 4.83 71.69 5.35

10 69.34 5.18 77.07 5.75
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Fig. 8 Prestress loss and stress of conventional bars of

flanged beam
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Fig. 9 Prestress loss distribution along the beam of

18 20 22

flanged beam
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