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Fatigue life prediction and interface slip zone quantitative study
of corroded PC beams
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(1. School of Civil Engineering, Changsha University of Science and Technology, Changsha 410114, P. R. China;
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Abstract: The combined effects of repeated load and corrosion could cause fatigue damage of prestressed
concrete (PC) beams, which would reduce their service life. The fatigue crack growth size of strand and
cumulative residual strain of concrete were taken as damage parameters in the present study, a quantitative
method of uncoordinated deformation in bond-slip zone considering the residual strain of strands and steel bars
and a fatigue life prediction method of corroded PC beams were proposed. The methods comprehensively

consider the influence of fatigue crack growth of steel strand, interface corrosion fatigue bond degradation and
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fatigue damage of concrete. Then the rationality of the fatigue life prediction method was verified by
experimental data, and the interfacial fatigue bond-slip of corroded PC beams under different prestresses,
corrosion degrees and stress levels were discussed. Results show that the proposed methods can effectively
predict the interface slip and the fatigue life of corroded PC beams. The prestress is an important parameter that
affects the fatigue bond-slip of corroded PC beams. With the increase of corrosion loss and stress level, the
specimen is prone to occur the fatigue bond-slip, and the increase of prestress force can effectively reduce the

interfacial fatigue bond-slip. At the high stress levels, the more serious strain incompatibility would lead to more

residual slip, the slip curve and its slope would rise and steepen as the stress level increases.

Keywords: prestressed concrete; corrosion; fatigue life; stress level; bond-slip
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Fig.1 Fatigue degradation process of corroded PC beams
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Fig. 2 Calculation flow chart of fatigue life prediction
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Fig. 4 Bond-slip of test beams in midspan
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Fig.5 Crack development of test beams

B T G i AN 20 AR AR B B 24 5 9 55 7 A I T
10% Ko 10% o B S AT, 3R 5 2 S1~S3 Pk 448
I By B AE 9% 57 0 #K 20 7k o SR AR 2 L K
SA~S5 PR HE N B B AEJE 55 0 #8507 Ik N AL
W b 2EGEHE AT 0w R R By, RE5E T R 218
FREe it [ A o G 3 9% 97 B YR B, T A 3t 56 2 14 9\ )
S 4 NIV ] TR

P16 2 25 3 36 2 4 o) 4 T 1 B IR OE S IR R
BALFEREE T R R L B 2 SO Wi 2. R
Tt ST RN R4 1 2 S2 7E 200 J5 Wk & i 2 5 4
A S 5T IR B S HEAT A IR R
A28 2 T 24, T 2R B ST I TR R R R 5 R B
BN AT A 1 32 8% | O SEPE B IR, U W 4 A 2K
AN 2 5% i 5 3 1 2 e IR A 7 A S R )

YRR 5 fody I3 DAY 114 0 A7 5 SR W7 28, O A AT Ak R
i R AR BB 2 O = EE 29 9304
A R R B 55 A MR IE A R 1, k1
R A 8 2 xS O 57 T A R
Wit 25 5 b AR A 38 K, PC SR 57 75 i DR AR . X
HT T i B 2 2k 5 R B R B B TR L o,
T3 5 v MR AT, DTN T 0 20 0 T
F1 RERFEMERESHFGFRBRES

Table 1 Corrosion loss, fatigue life and failure modes of

test beams
- B S H Ak %f%w:& .
2/% /100 IRF/% SR
S1 0 200 1 & EE 1.
S2 4.6 200 1 i TR BE +
S3 10.4 119.3 40. 4 = EE 1.
S4 14.6 86.5 56. 8 = AL LR W 2L
S5 19.7 40.9 79.6 P e ES
S6 36.5 2.1 99 JE A i i 2

(d) s4 (e) S5

Eo6 RWBHIATE

Fig. 6 Failure modes of test beams
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Table 2 Literature test parameters and prediction results
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Fig. 8 Influence of different prestresses on slip value
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