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Effect of Corrosion Pits on Fatigue and Fracture Properties of Steel Bars

WEI Jun, LIUKang, ZHANG Yiru, LIANG Jiaxi
(School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract: With artificial drilling pits as simulation of corrosion pits of 3 HPB300 steel bars, the fatigue
crack growth tests on steel bar specimens were conducted based on beach marking method, and FRANC3D
was used to analyze the fatigue crack propagation of steel bars. On this base, the crack growth process of
12 semi-elliptical pits with different sizes was numerically analyzed with different stress amplitudes. The
results show that the crack growth rate grows slowly at first, then increases significantly; the fatigue life
of the steel bar with larger initial crack depth is notably lowered; the larger the initial crack depth to width
ratio is, the shorter the fatigue life of steel bars is; the fatigue life of the rebar decreases with the increase
of stress amplitude, and the larger the initial aspect ratio is, the faster the crack propagation rate increases
and the shorter the fatigue life is.

Key words: beach marking method; corrosion pit; fatigue crack growth; FRANC3D; numerical analysis;
fatigue life
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Table 3 Simulated corresion pit size of steel bar
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Table 5§ Model code and initial crack shape parameters of steel bars

Code a/mm 2¢/mm a/2 Code a/2¢ o/mm 2¢/mm ald

T1 1.03 2.45 0. 42 T-1 0. 42 1.03 2.45 0. 064

T-2 1.38 3.94 0. 35 T-2 0. 35 1.38 3.94 0. 086

T-3 2.67 6. 02 0. 44 T3 0. 44 2.67 6. 02 0.167
2.1.3 bnﬁﬁ])ﬁ&ﬁt%%ﬁ Al 0. 40 1.0 2.50 0. 063
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B, AR N SR E LML, & J 8441 AL 030 Lo 233 0. 063
sy, I ELE - RAEREOR A KRR E All-2 0. 30 2.0 6. 66 0.125
BRI 25 C,MBHE N 15 He.
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FHIE 1 NERIEF AR R E R RARICH B-1 o35 Lo 2 86 0,063
12 AMEH, BR T BRSBTS R Y B B -2 0. 35 2.0 572 0125
He4r B SE R 0.5 F1 0. 2, X B7 B NE A7 WE4E 2 160 MPa, BIi-1 0. 30 1.0 3.33 0. 063
S WRARE RN RAR I REIN RS BII-2 0. 30 2.0 6. 66 0.125
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Table 4 Material parameters of steel bar

d/mm !/mm ¢,/MPa  4,/MPa E/MPa v

16 250 415 564 2.1X10° 0.3
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Fig. 4 Fatigue crack growth curves of steel bars
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Fig. 5 Comparison of test and simulated values
of steel crack depth changing with
number of fatigue cycles
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Fig. 6 Comparison of test and simulated values
of stress intensity amplitude of steel bar
with the variation of crack depth
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Fig. 7 Curves of the crack depth changing with the number of fatigue cycles
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Fig. 8 Effect of initial crack aspect ratio
on fatigue life of steel bars
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