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Machine learning-based method for damage identification of
spring isolators in rail transit system

DI Huilin', FU Weiqing" * » WANG Ruiping' » ZHAO Liang' , WANG Jian®
(1. School of Civil Engineering, Qingdao University of Technology, Qingdao 266525, China;
2. 0IDYNA (Qingdao) Test &. Data Co. s Ltd. » Qingdao 266114, China)

Abstract: To ensure the smoothness and safety of rail transit operation and reduce the impact
of train vibration on the surrounding environment, spring isolators are commonly used under
floating slabs for vibration reduction. With the increase of subway operation time, spring i-
solators inevitably suffer damage or become suspended. As a concealed structure, it is not
easy to be detected by daily inspections. Traditional detection methods are inefficient and
cannot timely detect damage for maintenance. In this study, a vehicle-track coupling model
was constructed using ABAQUS finite element software. Different damage conditions of iso-
lators were designed using uniform design method, and the vibration response of the floating
slab after spring isolator damage was obtained through finite element simulation calcula-
tions. Three machine learning algorithms of support vector machine, decision tree and ran-
dom forest were edited, and simulation calculation data were used to train network identifi-

cation and establish the mapping relationship between damage conditions and vibration re-
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sponses. The results showed that the support vector machine and random forest algorithms
performed better in identifying the location of damage. The random forest algorithm per-
formed better in identifying the number and severity of damage.

Key words: spring isolator; damage identification; machine learning; uniform design method
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