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Analysis on Bearing Capacity of Large-diameter
High-strength Prestressed Concrete Beams

WANG Jun, LI Shiping ,SU Yu,REN Jinghao

(School of Civil Engineering , Northeast Forestry University , Harbin, China, 150040 )

Abstract; The mechanical behavior of prestressed concrete beams with large diameter and high
strength is studied to further extend the application scope of large diameter and high strength pres-
tressed reinforcement in practical engineering. Using 1860 grade steel with diameter of 17. 8mm as
prestressedreinforcement and ordinary steel as normal reinforcement, it is designed and made 6 pre-
stressed concrete beams with large diameter high strength steel strands. Based on the experiment
test data and numerical analysis method, the nonlinear research is carried out about the flexural
bearing capacity of the large diameter high strength steel strand prestressed concrete beam. It is to
discuss several parameters’ influence on the bearing capacity of simulated beam ,such as the pres-
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tressed reinforcement ratio ,the normal reinforcement ratio, the strength index of the prestressed re-

inforcement and the concrete strength grade and so on. The results show that the improvement of

the prestressed reinforcement ratio can obviously improve the deformation performance of the pres-

tressed concrete beam. It can also improve the bearing capacity of the beam. The strength grade of

the concrete and the normal reinforcement ratio are the important factors that affect the flexural

bearing capacity of the beam. By analyzing the parameters of large diameter and high-strength pre-

stressed concrete beams, this paper provides a basis for engineering practice and a design reference

for its wider application.

Key words large-diameter ; high-strength steel strand ; prestressed concrete beam ; ultimate bearing

capacity ;numerical analysis
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Table 1 Parameters of specimens

i L/mm  l/mm  [/h A, A, AL p,/%  p/% A fy/MPa
PTCB -1 4500 4200 12 10°17.8 2812 2812 0.338  0.369  0.797 1860
PTCB -2 4500 4200 12 10°17.8 2816 2812  0.333  0.727  0.688 1860
PTCB -3 4500 4200 12 1®°17.8 2820 2812 0.331  1.040  0.585 1860
PTCB -4 6000 5700  16.29 19%17.8 2812 2812  0.338  0.369  0.797 1860
PTCB -5 6000 5700  16.29 1d%17.8 2816 2812  0.333  0.727  0.688 1860
PTCB -6 6000 5700  16.29 10%17.8 2820 2812  0.331  1.040  0.585 1860
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Fig.2 Mesh of finite element model and perspective
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Fig.3 Flexural failure modes of PTCB -5 beam and simulated beam
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Table 2 Cracking load and ultimate load measured values

ARSIk e BRAe7 4%
IENiE R
F'/kN F"/kN 22/ % F'/kN F"/KN T2/ %
PTCB - 1 76 82 7.89 158 168 6.3
PTCB -2 62 68 9.68 177 192 8.5
PTCB -3 57 64 12.2 219 227 3.7
PTCB -4 56 61 8.9 107 115 7.5
PTCB -5 48 52 8.3 134 143 6.7
PTCB -6 59 63 6.8 154 162 5.2
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Table 3 Parameters of specimens
AL i TURE J3 5 E A%/ mm foue/ (N-mm ™) ZRUNA EAL/ mm TREIGE 10 B A )
YLP -1 17.8 1720 20 C40
YLP -2 17.8 1860 20 C40
YLP -3 17.8 1960 20 C40
YLP -4 12.7 1860 20 C40
YLP -5 15.2 1860 20 C40
YLP -6 21.6 1860 20 C40
YLP -7 17.8 1860 20 C50
YLP -8 17.8 1860 20 C60
YLP -9 17.8 1860 16 C40
YLP - 10 17.8 1860 18 C40
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Fig.8 The load displacement relation curves of the
simulated beam
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simulated beam
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