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Introduction

High strength steel strands are widely employed in post-
tensioning bridges due to their exceptional mechanical properties,
particularly their ultra-high tensile strength of approximately 1860
MPa. This characteristic enables them to effectively bear the load of
the bridge and ensures the overall structural integrity. However, the
occurrence of corrosion fatigue poses a significant challenge in the
utilization of steel strands in bridges.

Corrosion fatigue is a complex phenomenon resulting from
the combined effects of cyclic loading and corrosion. During the
operational lifespan of bridges, steel strands are subjected to
repeated cyclicloads due to temperature variations and wind effects.
Each cycle of loading and unloading can initiate and propagate
microscopic cracks within the material. These cracks progressively
grow with each loading cycle, and cause material failure. In the
presence of incomplete grouting and chloride deposition, pit may
form on the surface of the strands, and act as stress concentration
point which amplifies local stress [1,2]. Under cyclic loading, the
stresses around these pits become more significant. Consequently,
these pits significantly influence the fatigue life of steel strands,
leading to the phenomenon of corrosion fatigue. Since corrosion
fatigue poses a substantial risk to the performance and service
life of high strength steel strands used in bridge applications, it
is crucial to comprehensively understand the effects of corrosion
fatigue on the service life of these strands to ensure the safety of
bridges and develop appropriate maintenance strategies. The aim
of this article is to review experimental studies on the effects of
corrosion on both mechanical properties and fatigue life of steel
strands. By critically examining existing research studies and
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experimental investigations, the article explores and discusses the
effects of various testing parameters on fatigue life.

Mechanical Properties of Corroded Strand

Experimental studies have been extensively conducted to
investigate the effects of corrosion on the mechanical properties
of steel strand. One effective way is to measure the section loss
of the strand before and after corrosion, and correlate with their
mechanical properties. In research conducted by Jeon et al. [3],
19 seven-wired strands with a nominal diameter of 15.2mm was
collected from a post-tensioned bridge. Figure 1a & 1b shows the
reduction of both yield strength and yield strain at different level
of section loss. It was found that the section loss did not have a
significant impact on both yield strength and yield strain. The
correlation coefficient for section loss and yield strength was only
0.0949, and 0.0024 for section loss and yield strain.

Residual Fatigue Life of Corroded Strand

Although the effects of corrosion on yield strength of strand is
insignificant, Fan et al. showed that both exposure time and mass
corrosion rate have significant influence on its fatigue life cycle
[4]. Figure 2a & 2b shows relationship between exposure time and
fatigue life where an exponential decay of fatigue life along with
exposure time was observed. As exposure period extends from 2
years to 13 years, fatigue life may drop by 36%. Similar to mass
corrosion rate, while the strand may withstand 140,000 cycles at
0% corrosion rate, it dropped by 50% as corrosion rate increased
to 8 %.
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Figure 1: Effects of section loss on mechanical properties of strand [3].
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Figure 2: Effects of corrosion on fatigue life cycle of strand [4].
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