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Fig. 1 Sectional dimension drawing of test beam
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Tab.1 Main parameters of the test piece
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Tab. 2 Mechanical performance index of concrete
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Tab. 3 Performance index of steel bar material
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Tab.4 Acid rain ion ratio

BT SO? NO; Cl NH, * Ca™" Mg** Na®

it/ % 73.18 21.40 3.28 27. 44 54.99 2.74 6. 60
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Tab.5 Acid rain data of Jiangxi province from 2018 to 2022

Ay 2018 2019 2020 2021 2022

pH fH 3.21 3.47 3.70 3.81 4,02
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Tab.6 Drug dosage
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Fig. 2 Electrification diagram of test beam
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Fig.3 Fatigue test loading device diagram
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Fig. 4 Schematic diagram of fatigue loading
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Fig. 5 Layout of test beam measuring points
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Fig. 6 Failure modes of static load test beams
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Fig. 7 Failure mode of fatigue test beam
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Fig. 8 Macromorphology of fatigue fracture surface of steel bar
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Experimental study on fatigue performance of prestressed
concrete T-beams under heavy load traffic and

simulated acid rain corrosion environment

XU Kaicheng'?, HUANG Lingjuan®, YANG Hongyu®,
ZHANG Liqing"?, YI Bin?, CHEN Mengcheng'**
(1. The State Key Laboratory of Performance Monitoring and Protecting of Rail Transit Infrastructure, East China Jiaotong University,
Nanchang 330013, Jiangxi, China; 2. School of Civil Engineering and Architecture, East China Jiaotong University, Nanchang 330013,

Jiangxi, China)

Abstract: To investigate the effects of acid rain corrosion on the fatigue performance of prestressed
concrete T-beams under heavy-duty traffic., six corroded beams were subjected to static load tests and
constant amplitude fatigue tests. The microscopic morphology of the steel bars at the fatigue fracture
locations was examined, and a geometric model of the steel bar failure under the corresponding
conditions was established. The results showed that fatigue brittle fracture of the bottom steel bars
was the main failure mode of all corroded prestressed concrete beams. The load-deflection curves of
the prestressed concrete beams, as well as those of the concrete, steel bars, and steel strands,
exhibited a three-stage variation of “sparse-dense-sparse” during the fatigue loading process. The
evolution of fatigue cracks in the steel bars was consistent with the changes in steel strain. The fatigue
life of the corroded beams was reduced by 32. 7% compared to the uncorroded ones. When the fatigue
upper limit value was 0. 45 and 0. 6 times the ultimate load, the fatigue life of the prestressed concrete
beams was less than 2 million cycles, which was 69. 3% and 85. 1% lower than that when the fatigue
upper limit value was 0. 3 times the ultimate load, respectively.

Keywords: heavy load traffic; prestressed concrete beam; acid rain corrosion; constant amplitude

fatigue experiment; fatigue life



