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Simulation of Bearing Capacity Parameters of
Large-Scale Prestressed Steel Reinforced Concrete Beams

WANG Jun , LI Shiping

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

Abstract ; In order to study the mechanical behavior of large-scale prestressed steel reinforced con-
crete beams and extend the scope of its application , the model of the existing prestressed steel rein-
forced concrete beams was built and the reliability of modeling analysis was verified. Based on the
analysis,7 large-scale prestressed steel reinforced concrete beams were designed. Considering the
constraints of steel flange to concrete ,concrete is divided into two parts;core area and non-core ar-
ea,using different constitutive relation models. Parameter variables, including comprehensive rein-
forcement ratio, steel content of section steels and concrete strength grade , were used to analyze the
mechanical properties of the prestressed steel reinforced concrete beam during the loading process.
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It is shown that the beam bearing with the comprehensive reinforcement ratio (8) of 1.34% is
19. 3% higher than that of 8 of 1.04% . Compared to the beam with the steel quantity () of
1.93% ,the beam bearing with a of 2.36% has a 11.3% increment. The changes of concrete
strength grade have little effect on the large-scale prestressed steel reinforced beams’ bearing ca-
pacity. During the modeling and analysis of the prestressed steel reinforced concrete beam,a new
modeling analysis method is adopted to consider the core constraints, which makes the simulation
results more accurate. It provides the basis for the engineering practice. At the same time, it also
provides a design reference for the wider application of large scale prestressed steel reinforced con-
crete beams.

Key words : large-scale ; prestressed steel reinforced concrete beam ;core constraints ; flexural capac-

ity ;numerical simulation
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Table 1 Parameter of test beams
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PSRCBI1 1. 16 0. 654 C40
PSRCB2 1.62 0.494 C40
PSRCB3 1.16 0. 654 C50
PSRCB4 1.16 0. 654 C60
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Fig. 4 Stress state of simulated beam
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Table 2 Comparison of test and analysis values for

the test beams

4 S n s
. M,/ M/ M,/ M/%
(kN:m) (kN-m) (kN-m) M,
PSRCB -1 172.58 185.24 198.87 7.30
PSRCB -2 202.48 219.77 241.86 8.54
PSRCB -3 189.79 206.87 220.42 9.01
PSRCB -4 196.65 213.11 230.57 8.37
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Table 3 The parameters of the simulated beams

s H #48/mm IRBEL IR BN I

L-1 2000 x850 x20 x60 C40 360°21.6
L -2 2000 x850 x20 x60 C40 480°21.6
L -3 2000 x850 x20 x60 C40 68D°21.6
L -4 2000 x850 x20 x60 C50 68D°21.6
L -5 2000 x850 x20 x60 C60 680° 21.6
L -6 2000 x850 x20 x40 C40 68D°21. 6
L -7 2000 x850 x20 x50 C40 68D°21. 6
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Fig. 6 Stress state of simulated beam
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Table 4 Comparison of calculation and analysis values

for the simulated beams

. M./ M,/ (M5 - M5)
e S %
10 (kN+-m) 10> (KN-m) M,

L-1 94.96 99. 64 4.93
L-2 102. 06 107. 23 5.07
L-3 113. 30 121.10 6. 88
L-4 116. 50 123. 54 6. 04
L-5 117.94 128. 06 8.58
L-6 101. 81 109. 83 7.88
L-7 108. 00 116. 24 7.63
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