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Damage of Steel Bar of Reinforced Concrete
Bridge by the Coupling Effect of Corrosion and
Fatigue

YANG Liang, SUN Lijun

(Key Laboratory of Road and Traffic Engineering of Ministry of
Education, Tongji University, Shanghai 201804, China)

Abstract;

environmental erosions and fatigue loads during operations,

Reinforced concrete bridges withstand both

resulting in the bridge carrying capacity decay. Through the
analysis of the process of steel bar corrosion and fatigue
damage, a damage calculation model is set up for evaluation of
the comprehensive damage of steel bar’ s cross-section.
Calculation of the hollow plate beam shows that corrosion of
steel bar caused a significant reduction in its fatigue life.
Therefore, the damage calculation model can provide the basis
for the evaluation of the bridge’s time-variant load capacity by
the coupling effect of both bar corrosion and fatigue damage.

Key words. steel bar corrosion; fatigue damage; coupling
effect; structural damage; load capacity
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Tab.1 The damage of steel bar section by the coupling effects of fatigue and corrosion
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Tab.2 Service performance of hollow slab girder by the Effects of bar corrosion and fatigue

T IR PEHTINER yil\E2i0Y BihaE/ BT A Wi Em/ i %
iiE3iil FTFRR/KN & /4 (mm« 7 HRHEMmIRRE/ % iR/ i/
o 0. 2P, ~0. 5P, 20 0 50 328. 06 20.0
! CE 0. 2Py~0. 5Ps 39 0 50 328. 06 39,0
2 byl 0 0.15 50 39.0
, Bl 0. 2Py ~0. 5P, 20 0.15 50 208. 32 12.7
5 &IN5 0. 2P, ~0. 5P, 39 0.15 50 157. 30 18.7
. s 0. 2Po~0, 5P, 20 0.15 50 195. 20 11.9
et 0. 2Py ~0. 5P, 39 0.15 50 145. 52 17.3
100 B 100 B
5 EF1 I
c B 1] /4 e I /4
O\° D /| O\o D C
i //( I /i //
ié %0 00, | 4 ﬁ 50 W 4
= P = y39
________ 1 “oam
0 19127 20 30 0 173187 39
S AR /4 S hfE A B ) /4
a T INE, 20 4F b I INE 39 £

2 NS AESE R
Fig.2 Damage effects of bar corrosion and fatigue (fatigue load for 39 years)
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