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Research on Probabilistic SN Curve of HRB500
Reinforcing Bar of Longitudinal Connected Slab Track on Bridge

XU Qingyuan',DUAN Jun,XIAO Zucai, LOU Ping, WEI Qi,ZHANG Ze,FANG Ziyun
(School of Civil Engineering,Central South University,Changsha 410075,China)

Abstract: To study the fatigue properties of HRB500 reinforcing bar in longitudinal connected slab
track on bridge, fatigue tests under symmetric axial alternating tension-compression cyclic loads for stand-
ard specimens of HRB500 reinforcing bar were conducted, and then the fatigue life and its cumulative fail-
ure probability of standard HRB500 reinforcing bar at different stress levels were obtained. On this basis,
the correlation coefficient p and Theil's inequality coefficient u were used as indexes of estimation accuracy
to evaluate three methods which are widely used to estimate parameters of three-parameter Weibull distri-
bution. And the grey prediction method, whose prediction accuracy is the highest among the three meth-
ods, was used to estimate the parameters of three-parameter Weibull distribution for the fatigue life of

standard HRB500 reinforcing bar, and the distribution functions for the fatigue life of HRB500 reinforcing
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bar at different stress levels were obtained. Ultimately, the probabilistic SN curve of HRB500 reinforcing

bar in the longitudinal connected slab track on bridge with reliable index of 4. 2 based on Kohout-Véchet e-

quation in the full stress range was established. The research can provide experimental basis for the estab-

lishment of fatigue life prediction model of HRB500 reinforcing bar in the longitudinal connected slab track

on bridge under combined loads during service life.
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Fig. 1 Standard specimen of HRB500 reinforcing
bar for fatigue test (dimensions in mm)
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Fig.2  Fatigue failure figure of standard

specimen of HRB500 reinforcing bar
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Tab.1 The fatigue life of standard specimens of HRB500
reinforcing bar and its cumulative failure probability

s RKE BN 955 % 2L

7 Gmax/MPa Gmin/ MPa N/ M
1-1 500 —500 4 569 0.109
1-2 500 —500 5033 0. 266
1-3 500 —500 7 288 0.422
1-4 500 —500 8 803 0.578
1-5 500 —500 8998 0.734
1-6 500 —500 12 361 0.891
2-1 450 —450 21 238 0.109
2-2 450 —450 23 949 0. 266
2-3 450 —450 28 727 0.422
2-4 450 —450 30 440 0.578
2-5 450 —450 32 485 0.734
2-6 450 —450 46 518 0.891
3-1 425 —425 24 287 0.109
3-2 425 —425 34 651 0. 266
3-3 425 —425 39 780 0.422
3-4 425 —425 50 550 0.578
3-5 425 —425 56 824 0.734
3-6 425 —425 91 527 0.891
4-1 400 —400 60 791 0.109
4-2 400 —400 66 779 0. 266
4-3 400 —400 90 734 0.422
4-4 400 —400 95 788 0.578
4-5 400 —400 157 115 0.734
4-6 400 —400 359 297 0.891
5-1 350 —350 119 452 0.109
5-2 350 —350 146 059 0. 266
5-3 350 —350 189 554 0.422
5-4 350 —350 211 349 0.578
5-5 350 —350 325 807 0.734
5-6 350 —350 584 604 0.891
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Tab.2 Comparison table for parameter estimation accuracy with three methods at different stress levels

ik 1 ou. /MPa WR AR B LIPS Y§:N IR AR B
MEAE p  Thell RAERw  MXAEEp  Thel AERMw  HXARF p  Theil FERE «
500 0.968 7 0.0917 0.973 6 0.090 9 0.980 4 0.062 7
450 0.9815 0.068 8 0.978 5 0.052 8 0.980 3 0.050 5
425 0.990 4 0.092 4 0.985 4 0.069 0 0.989 6 0.057 2
400 0.9555 0.263 7 0.995 7 0.064 0 0.997 8 0.040 0
350 0.983 4 0.179 3 0.995 4 0.058 9 0.998 0 0.032 2
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Tab.3 Estimated parameters values of three-parameter
Weibull distribution for fatigue life of standard specimens
of HRB500 reinforcing bar at different stress levels

BRI G , ek o
,‘MP: REEBH RS B GRSy
500 5517 1.563 3 085
450 7971 0.733 22 670
425 23 326 0.788 27 230
100 57 662 0.486 61 193
350 134 360 0. 644 120 152
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Tab. 4 Predicted fatigue life of standard specimens

of HRBS00 reinforcing bar with reliable index of 4. 2
at different stress levels

DEST BRI Gmax/MPa W55 75 i N/
1.2 500 3 089
4.2 450 22 670
4.2 125 27 230
4.2 100 61193
4.2 350 120 152
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Fig.3 The SN curve of HRB500 reinforcing
bar with reliable index of 4. 2
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