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Damage Identification in Joints of Longitudinal Continuous
Track Slabs Based on Abnormal Feature Extraction

Liu Haoran, Li Zaiwei, Lu Hongyao, He Yuelei

(School of Urban Railway Transportation, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: To investigate the damage mechanism of the wide and narrow joints of CRTS I slab ballastless
tracks and identify damage, a field investigation was conducted on a passenger-dedicated line in the East China
region, followed by long-term monitoring of track slab temperature and joint displacement. Based on the DB-
SCAN clustering algorithm, temperature data representing energy input and displacement data representing ener-
gy output during high-temperature seasons were screened and abnormal feature data were extracted. By incorpo-
rating the standard deviation, which represents data dispersion, to analyze the energy accumulation and sudden
release process within the track slabs, a comprehensive computational model combining data-driven and physical
mechanisms was established. A novel method for identifying wide and narrow joints damage based on abnormal
feature extraction was proposed. The results show that, during the period with prolonged high temperature in

summer, there is a long-term inconsistency between the temperature of the track slab and the displacement of the
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joints. The established physical model supplemented eight additional abnormal characteristic data for damage

identification analysis of wide and narrow joints. In addition, prolonged high temperatures lead to energy accu-

mulation and sudden release within the track slabs, with more pronounced energy changes observed at wide joint

locations, thereby causing significant damage to the wide and narrow joints.
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Fig.1 Impact of abnormal energy variation in adjacent track slabs on the wide and narrow joints
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Fig. 2 Installation of monitoring sensors
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Fig. 3 Relationship between track slab temperature and
joints displacement data
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