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Abstract

Rail tread defects, as a crucial manifestation form of trolley rail defects on rail container gantry crane
(rail-mounted crane), being accurately analyzed is of great importance to ensure the safe opera-
tion of the rail-mounted gantry. Taking a rail-mounted gantry in Guangzhou port as the research
object, utilizing multi-body dynamics software RecurDyn to perform dynamic simulation of the
working condition on the two rail treads with or without defects, to get the stress distribution and
vibration acceleration of the trolley wheels passing through the rail under the two different condi-
tions. Through the analysis and contrast of the two kinds of vibration acceleration obtained by
simulation, the method of judging rail defects was obtained. In addition, the simulation results of
vibration acceleration were compared with the measured results to verify the reliability of the
dynamic simulation model.
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Figure 1. CAD model of trolley mechanism-track
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Figure 2. Finite element mesh of trolley mechanism-track
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Figure 3. Location of the track defects
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Figure 4. Figure of defects of the track tread (the white part is the contact po-
sition of the wheel and the track; the red circle is the track tread defect)
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Table 1. Maximum stresses on the track under two working conditions
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Figure 5. Stress contour of smooth track
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Figure 6. Stress contour of defective track
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Figure 7. Acceleration-time diagram of the simulated trolley running on two types of tracks. (a) Smooth track; (b) Defective
track; (c) Comparison between smooth track and defective track
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Figure 8. Vibration acceleration-time diagram of a trolley running on a defective track. (a) Simulated vibration accelera-
tion-time diagram; (b) Vibration acceleration-time diagram measured in field test; (c) Comparison of two kinds of vibration

acceleration-time diagram
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