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Corrosion fatigue reliability analysis of a transmission tower-line
coupled system with adaptive response surface method
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Abstract; Under the coupling action of environment corrosion and wind-induced vibration fatigue, the structural
performances of a transmission tower-line system are degenerated gradually during its service period, and its reliability also
decreases. Using the traditional response surface method to calculate the reliability of a structure can not give consideration
to both accuracy and efficiency. In order to overcome this problem, an adaptive response surface method and a S-N curve
model of Q345 L. angle steel were used to study the reliability of a transmission tower-line system here. At first, a criterion
for judging the existence of cross terms was derived mathematically. Combing this criterion with the traditional quadratic
response surface method, an adoptive response surface method considering parts of cross terms was built. And then,
according to the fatigue test results of Q345 L angle steel, a corrosion fatigue t-P-S-N curve equation was presented.
Meanwhile, combing this ¢-P-S-N curve model with the probability theory, a random fatigue ¢-P-S-N curve equation of
Q345 L angle steel was obtained. At last, the corrosion fatigue reliability of the transmission tower-line system was studied
based on the proposed ¢-P-S-N model and the adaptive response surface method. The results showed that (Dthe criterion is
accurate and effective; @the proposed adoptive response surface method has both a good accuracy and a high efficiency
for reliability analysis; (3)the random corrosion fatigue S-N curve model of structural members is simple and easy to
analyze structural reliability.
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Tab. 1 Fatigue life of specimens within different corrosion time

S /MPa N/cycle
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264.91 5423 5423 5594 5490
221.43 13789 15 831 12 199 11 964
199.70 27452 23037 19 433 19 331
177.96 60 707 57 985 45743 39953
156.22 107389 102267 83764 75372
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Tab. 3 The format of adaptive response surface
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