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Impact of Ground Vibrations from Passing Trains to the Nearby Building

Railway track & building cross section + Some of the Guidelines
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Impact of Ground Vibrations from Passing Trains to the Nearby Building

Location plan and soil data / Geo boreholes – Soil variation + Interpretations
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Vertical vibration measurements and calculations from dB to m/s2

15 m from the railway, 0.4 m depth – Point A in the FE model 
Horizontal vibrations are very small

No of test

No of test

No of test

No of test

The results of the vertical vibration 

measurements are received as the KB-

weighted vibration level (Law) in dB re 10-6. 

These data are converted into accelerations 

(a1) according to:

The biggest impacts are within the frequency 

range around (5–15) Hz, i.e. precisely within 

the area where the frequency weighting 

curves in the guidelines indicate that the 

acceleration signals must not be corrected.

2D FE Plaxis Model of Railway 

Embankment-Soil-Structure Interaction
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Dynamic Vertical 

Deformation at Train load 

Dynamic Vertical 

Velocity at Train Load

Dynamic Vertical 

Acceleration at Train Load 

Dynamic Vertical 

Acceleration at Point A

The current dynamic trainload from the passing trains is not known. Therefore, it is 

simplified to a stationary (non-moving) dynamic pulse with a dominant frequency of 10 Hz, 

thus disregarding the effect of train velocity

The largest vertical vibration level 

measured is 71.5 dB, corresponding 

to vertical acceleration of 

0.0038 m/s2. This level in aimed to 

be achieved in the dynamic model 

by iteratively determining the vertical 

dynamic load from the passing train 

over a period of half a load cycle, of 

free vibrations for 3 s
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Blue: Point A: in the soil at the measurements location

Red: Point A: on the foundation

Purple: Point B: on the building top floor

Building with strip foundations, 0.4 m ground deck and no 

basement – Vertical Acceleration at points A & B
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Building with strip foundations, 0.4 m ground deck and partial 

basement – Vertical Acceleration at points A & B

Blue: Point A: in the soil at the measurements location

Red: Point A: on the foundation

Purple: Point B: on the building top floor
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Building with 1.5 m thickness plate foundation and no 

basement Vertical Acceleration at points A & B

Blue: Point A: in the soil at the measurements location

Red: Point A: on the foundation

Purple: Point B: on the building top floor
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The maximum accelerations in the vertical direction occur at a frequency 

of (7-9) Hz and must therefore not be reduced according to guidelines. 

Impact of Ground Vibrations from Passing Trains to the Nearby Building

Results & Conclusions & Limitations

The generated vibration level in the building amounts to a maximum of 68 dB.

It is concluded therefore, that the building complies with the Danish Environmental Protection Agency's recommendation that the

maximum vibration level must not exceed 75 dB. However, the following limitations apply:

 The vibration measurements carried out can deviate by ± 4-5 dB.

 The trainload is simplified to a stationary (non-moving) dynamic pulse with a dominant frequency of 10 Hz, hence, disregarding train velocity.

 2D plane strain modeling of the railway and building is applied, while the propagation of vibrations in the ground takes place in 3D.

 There is no documented experience in converting dB vibrations measured in soil, to FE vibration modeling (where the results are calculated in

form of deformations (m), velocities (m/s) and accelerations (m/s2).

 Hence, more investigations & analyses are required and are going on.
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Impact of Ground Vibrations from Passing Trains to the Nearby Building
Alternative Solutions – Ground Vibration Measures between the 

Train Station & Building – Previous Author’s Works
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Thank you for your attention!

Publications at: https://en.geo.dk/library/#t=article

https://en.geo.dk/library/#t=article

