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ABSTRACT 

Steel wire ropes are widely used as the backbone of several civil engineering structures. During use, they are subject to various damage mechanisms, yet corrosion fatigue is the main mechanism causing their failure. To this end, experimental tensile tests were conducted on virgin steel strand samples and others damaged by corrosion at different times to assess the corrosion impact on their mechanical behavior. The test strands were taken from a 19*7 lifting wire rope. Moreover, based on damage models used in this study, the stages of the damage evolution and critical service life of the corroded steel strand were identified for predictive maintenance. The results show a significant loss of stiffness and a decrease in ultimate residual stress with increasing corrosion level. Therefore, through the evaluation of the ultimate stress of the wire rope damaged by corrosion during its service life, the engineers can assess the possibility to maintain the structure in service and define the time of its removal.
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