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Calculation Method for Flexural Capacity of Corroded PC Beams

Considering Bond Degradation

MA Yafei, LIU Yu, GUO Zhongzhao, WANG Lei, ZHANG Jianren
(School of Civil Engineering, Changsha University of Science &. Technology, Changsha 410114, China)

Abstract: Strand corrosion degrades the bond behavior between the strand and concrete, resulting in
deformation incompatibility between the strand and surrounding concrete and affecting the flexural per-
formance of the prestressed concrete beams. Sixteen pull-out specimens with and without stirrups un-
der different strand corrosion levels are obtained by accelerated corrosion test. The pull-out forces cor-
responding to the initial slip and failure are measured, respectively. The relationship between the bond
degradation coefficient and strand corrosion loss is regressed. Following this, a modified calculation
method for the flexural capacity of corroded prestressed concrete beams considering bond degradation
is proposed by incorporating the bond degradation coefficient. The experimental results show that the
bond strength of the pull-out specimens with stirrup is larger than that of without stirrup. The effect of
the stirrup on the deterioration of bond strength decreases as corrosion loss increases. The bond degra-
dation coefficient decreases exponentially with the increase of strand corrosion loss. The theoretical

values are compared with the test results of corroded prestressed concrete in this paper and those avail-
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able in the published literatures. The calculation results show that the method has a higher prediction

accuracy, and the maximum error is less than 6%, which demonstrates the applicability of the present-

ed method. The proposed method may provide a reference for the evaluation of the bending bearing ca-

pacity of existing prestressed concrete bridges.

Keywords: bridge engineering ; prestressed concrete; corrosion; bond degradation; flexural capacity
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Fig.1 Dimension and reinforcement of specimen
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Table 1 Results of pullout test

. F,/ F./ F,/|., F,/ F./ F,/
> 0 p m p > 0 p m p
W 9/ % KN KN FL W 9/ % KN kN F.
SO 0 — 265 1 RO O — 265 1

S1 1.19 81 198 0.409|| R1 4.13 110 215 0.512
S2 2.02 57 183 0.311)| R2 5.78 95 210 0.452
S3 459 35 175 0.200| R3 5.56 60 185 0.324

S4 6.07 9 129 0.070|| R4 8.07 30 112 0.268
S5 5.82 8 130 0.062| RS 7.97 20 111 0.180
S6 554 7 103 0.068|| R6 8.19 15 102 0.147
S7 6.49 5 110 0.045)| R7 9.26 10 85 0.118
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Fig.3 Relationship between maximum pull-out force and cor-

rosion rate
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Table 2 Mechanical properties of strand and steel bar
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Table 3 Test results of bearing capacity of PC beams
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