VM-56 Application Examples

Real-time 1/3 Octave analysis
on site
1. Determination of mitigation requirements

3. ISO2631-2 Frequency weighting

2. Evaluation of groundborne noise

4. Checking Compliance with Complex Limits

The VM-56 Tri-axial Groundborne Vibration Meter can be used to carry out real-time 1/3
Octave band analysis using the VX-56RT option. The VX-56RT third octave option also
enables the use of user-defined frequency weightings. The VX-56RT stores the
measurement results as a CSV file onto a memory card which can be opened directly
into a spreadsheet program making the task of investigating and reporting very quick
and easy. A helpful spreadsheet is provided free of charge.
Examples for measurement systems using RION products are shown below.

1. Determination of mitigation requirements
Frequency analysis of vibration is essential for determining vibration mitigation requirements. Third
octave data can be used to specify the requirements for foundations of buildings built (or to be built)
above railway tunnels and/or in other situations where the buildings would be subject to substantial
levels of structureborne or groundborne vibration. Third octave data can also be used to evaluate the
mitigation requirements at source e.g. resilient mountings for railways or machinery.
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Equipment configuration
Product

Tri-axial Groundborne Vibration Meter

Model

VM-56

1/3 Octave Band Analysis Program

VX-56RT

Tri-axial Accelerometer

PV-83D (Supplied with VM-56. Cable length 1.5 m)

DIN plate

VP-54D

L-bracket

VP-54L

SD card（512 MB / 2 GB / 32 GB）

MC-51SD1 / 20SD2 / 32SP3
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2. Evaluation of groundborne noise
Groundborne noise is the rumbling sound heard in buildings above underground railways. It can also
be an issue in developments built around and above railway stations. Significant levels of
groundborne noise can be generated by relatively low levels of vibration (well below those which can
be directly perceived). Groundborne noise levels are predicted and evaluated by applying a factor to
the octave or third octave band vibration levels to predict octave/third octave band sound pressure
levels. A-weighting is then applied to the octave/third octave groundborne sound pressure levels
before logarithmically summing them. The VM-56 and VX-56RT combination is ideally suited to
measuring the vibration levels for this application because of the system’s high sensitivity and wide
frequency range (up to 315 Hz).
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3. ISO2631-2 Frequency weighting
In some countries the evaluation of human response to vibration in buildings is based upon Wm
frequency domain weighting in accordance with ISO 2631-2: 2013 “Mechanical vibration and shock -Evaluation of human exposure to whole-body vibration -- Part 2: Vibration in buildings (1 Hz to 80
Hz)”. This is the case in Spain (Real Decreto 1367/2007), for example, and Italy (Misura delle
vibrazioni negli edifici e criteri di valutazione del disturb, UNI 9614:2017).
The user-definable frequency domain weighting feature of the VM-56 with VX-56RT enables
compliance with standards based upon ISO-2631: 2 2013.
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4. Checking Compliance with Complex Limits
Vibration limits for sensitive equipment or activities
requiring precision are often frequency dependent.
The VM-56 and VX-56RT 1/3 octave option enable
real time monitoring of vibration against frequency
dependent limits.
It is also possible to store a very detailed time
history in each 1/3 octave band (minimum
sampling period 100msec) to facilitate investigation
of any exceedances.
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