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Test and Simulation Analysis of Ground-borne Noise in a
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Abstract : With the rapid development of rail transportation, the ground-borne noise induced by passing-by trains in
subways has been attracting serious public attentions. In this paper, the numerical simulation method for prediction of the
ground-borne noise is studied with a rehearsal room beside two subway lines in Beijing as an example. First of all, a series
of vibration tests on the structural floors and walls is conducted, and the sound pressure at the room center is measured. The
characteristics of the vibration and the ground-borne noise caused by subway trains are summarized. Then, a tunnel-soil-
structure coupled 3D finite element model of is established by means of Ansys to simulate the ground-borne noise. The
results are compared with the test data. It shows that the numerical result agrees well with the test result below 100 Hz, and
the peak of the ground-borne noise is found at 63 Hz in both results. Above 100 Hz, however, the simulation result is smaller
than the test result due to the influence of the mesh size. Since frequency of the vibration caused by passing-by trains is
usually in the range of 1-100 Hz, the simulation result is considered to be appropriate and sufficiently accurate. The proposed
model provides a reference for similar cases in the prediction of the ground-borne noise induced by passing-by trains in
subways.
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