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Experimental Study on Fatigue Life Prediction Model of
HRB500 Reinforcing Bar Used in Longitudinally Connected
Ballastless Track on Bridge

XU Qingyuan', ZHANG Ze, XIAO Zucai, DUAN Jun, OU Xi, WEI Qi, LOU Ping
(School of Civil Engineering, Central South University, Changsha 410083, China)

Abstract: The mean stress correction model of random-amplitude fatigue stress spectrum and cumula-
tive damage model for HRB500 reinforcing bar used in longitudinally connected ballastless track on bridge
in service life under combined loads were studied to provide the support for the establishment of fatigue life
prediction model for above mentioned HRB500 reinforcing bar. Through the constant-amplitude fatigue
tests on standard specimens of HRB500 reinforcing bar, the influence law of mean stress on fatigue life of
HRB500 reinforcing bar was studied,and the applicability of mean stress correction models of random-am-
plitude fatigue stress spectrum commonly used in practical engineering to HRB500 reinforcing bar was

studied. Through the three-level variable-amplitude fatigue tests on standard specimens of HRB500 reinfor-
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cing bar, the applicability of Miner’s rule to the calculation of cumulative damage of the HRB500 reinfor-

cing bar was analyzed. The research results show that the fatigue life of standard specimens of HRB500 re-

inforcing bar decreases with the increase of mean stress, Goodman model widely used in practical engineer-

ing is applicable to the mean stress correction of HRB500 reinforcing bar under random-amplitude loading,

and Miner’s rule is suitable to calculate the cumulative damage of HRB500 reinforcing bar used in longitu-

dinally connected ballastless track on bridge in service life under combined loads.

Key words: longitudinally connected ballastless track on bridge; HRB500 reinforcing bar; mean stress;

cumulative damage; fatigue test; Miner’s rule
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bar for static tensile and fatigue test(Unit; mm)
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Tab.1 Static tensile properties of standard specimens
of HRB500 reinforcing bar

R Jit A5 i / MPa PLPLsR S/ MPa
1 600.15 785.38
2 600.53 780.21
3 591.90 777.43
1 595.11 769.64
5 589.46 770.38
6 611.18 789.79
7 600.59 787.98
8 605.17 776.79
9 600.40 780.08
10 615.07 787.15

SO0 600.96 780.48
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Tab.2 Constant-amplitude fatigue test results of standard specimens of HRB500 reinforcing bar under symmetric cyclic loading

IS RN S/ MPa /Ml J)/MPa P55 A5 i /IR ¥R 55 A5 i /K
1 350 —350 119 452 146 059 189 554 211 349 325 807 584 604 225 968
2 100 —400 60 791 66 779 90 734 95 788 113 723 157 115 92 599
3 425 —425 24 287 34 651 39 780 50 550 56 824 91 527 45 439
1 450 —450 21 238 23 949 28 727 30 440 32 485 46 518 29 596
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specimens of HRB500 reinforcing bar
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Tab.3 Constant-amplitude fatigue test results of standard specimens of HRBS00 reinforcing bar under different mean stresses

KIS BN/ MPa /i) /MPa P55 A5 6 /I ¥ 55 A5 i /K
1 300 —500 81 495 102 898 167 439 203 824 231 263 303 279 164 854
2 350 —450 63 576 76 206 96 184 131 178 136 064 194 891 108 384
3 400 —400 60 791 66 779 90 734 95 788 113 723 157 115 92 599
4 450 —350 42 850 51 241 52 148 69 532 76 898 88 856 61 555
5 500 —300 12 972 14 250 19 056 27 043 43 040 44 374 23 804
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Tab.5 Variable-amplitude fatigue test results of standard specimens of HRB500 reinforcing bar
BRI %55 F i /IR 55 3 GomBIRE/ K || MBS %53 F i /IR 55 3 GBI/ )
1 57 148 4148 1 33 101 8 101
2 63 161 10 161 2 35 087 10 087
. 3 66 291 13 291 . 3 42 631 17 631
== 1 66 848 13 848 AR 64 625 39 625
5 67 944 14 944 5 67 903 42 903
6 87 756 34 756 6 72 618 47 618
3 6 HRB500 R &R 4 TR R 1 RRBRG
Tab.6 Cumulative damage of variable-amplitude fatigue tests of HRB500 reinforcing bar
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n1 Ny N2 N, ns N3 D D Dy
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