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Abstract

To investigate the influence of bearing stiffness reduction on the acceleration response of canopy,
this thesis takes a typical railway station as the research object and establishes a coupled train-
station dynamic response analysis method that considers bearing stiffness reduction. Field meas-
urement data are used for validation, and on this basis, the influence and mechanism of bearing
stiffness reduction on the acceleration responses of the canopy are further examined. The results
indicate that the proposed coupled train-station dynamic response analysis method can effectively
simulate the acceleration response induced by high-speed trains passing through the station, with
a maximum error of only 10.91% compared with the measured results. Furthermore, the bearing
stiffness reduction leads to an increased acceleration response at various measurement points on
the canopy, with the mid-span acceleration response being greater than that at the ends, and the
acceleration response at all measurement points in the first span exceeding those in the second
span.
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Figure 1. Calculation sketch of the train
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Figure 2. Calculation sketch of the train
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Figure 3. Time-range curve of acceleration at the canopy
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Table 1. Vibration amplitudes of the canopy
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Figure 4. Layout of acceleration points
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Table 2. Measurement points number and location each measurement point
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Figure 5. Time-range curve of acceleration at the canopy
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Figure 6. Acceleration amplitude at each measurement point on the canopy
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