VM-56 Application Examples

Tunnel Vibration
Measurement
1. Attended Samples
(short-term measurements)

2. Unattended Long-Term
Measurements

3. Long-Term Live-to-Web
Monitoring

4. Simpliﬁcation of
measuring equipment

The VM-56 Tri-axial Groundborne Vibration Meter VM-56 can be used to carry out
measurements of vibration from tunnels in accordance the standards, guidelines
and regulations applied in many countries. The VM-56 measures the parameters
necessary for assessment of human response to vibration and it is well-suited to
measuring the type of vibration which may give rise to groundborne noise (especially
from underground tunnels).
Examples for measurement systems using RION products are shown below.

1. Attended Samples (short-term measurements)
The detailed evaluation of the potential effects of railway vibration are usually assessed by taking
sample measurements at a number of locations and examining the results in detail. The VM-56 directly
measures the parameters for evaluating human response. Using the VM-56 with the VX-56RT third
octave and/or the VX-56WR waveform recording options provides the data necessary to evaluate
mitigation requirements and/or potential groundborne noise issues.
The VM-56 is ideally suited to attended measurements. It is easy and intuitive to use.
The bright, backlit display is easy to read in
all lighting conditions.
System example
The unit is lightweight and portable with
sufficient battery life, from the internal AA
cells, for a full day’s monitoring. Practical
accessories, such as ground and wall
mounting plates are available.
The VM-56 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 reporting very
quick and easy.
The Waveform Recording Program VX-56WR
and Waveform Analysis Software can be
used if more detailed analysis is required.

Equipment configuration

Product

Model

Tri-axial Groundborne Vibration Meter

VM-56

Tri-axial accelerometer

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

Waveform Recording Program

VX-56WR

DIN plate

VP-54D

L-bracket

VP-54L

SD card（512 MB / 2 GB / 32 GB）

MC-51SD1 / 20SD2 / 32SP3

Waveform Analysis Software for Groundborne Vibration

AS-70GV

Computer
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2. Unattended Long-Term Measurements

Carrying out continuous long-term measurements is a good way of evaluating the overall vibration
environment at a receptor or on a proposed development site.
The VM-56 is ideally suited to this task because it can store up to 200 days’ data as a CSV file onto and
SD card. The VM-56 can be externally powered and the instrument and sensor are weather resistant
(senor IPX7 and instrument IP54). Practical accessories, such as ground and wall mounting plates are
available. The CSV data from the SD card can be opened directly into a spreadsheet program and an
Excel macro is supplied free of charge to facilitate report creation.
System example

SD card

Equipment configuration

Product

Model

Tri-axial Groundborne Vibration Meter

VM-56

Tri-axial accelerometer

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

Waveform Recording Program

VX-56WR

Microphone extension cables

EC-04series (max. 100 m)

AC adapter（100 V to 240 V）

NC-98E

DIN plate

VP-54D

L-bracket

VP-54L

SD card（512 MB / 2 GB / 32 GB）

MC-51SD1 / 20SD2 / 32SP3

Computer
Waveform Analysis Software for Groundborne Vibration
Excel ｍacro

AS-70GV
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3. Long-Term Live-to-Web Monitoring

In urban areas, much of the railway infrastructure is underground. As new tunnels are built and existing
tunnels upgraded, the schemes are often required to achieve and maintain vibration and groundborne
noise levels within stringent limits. Noise and vibration generated by tunnels is a function of wheel and
rail roughness and a maintenance regime is required to ensure that levels do not rise to an
unacceptable level. Live-to-web monitoring of vibration levels can be used to evaluate whether the
required levels are being attained. The results can also be shared with regulatory bodies to provide
reassurance that standards are being maintained.
The two-way communications interface and reliability of the VM-56 make it ideally suited to integration
into an online system. Using the Rion VM-56 also ensures that the quality of the data is excellent.
Please contact us for more details regarding system configuration.
System example

Network

Equipment configuration
Product

Model

Tri-axial Groundborne Vibration Meter

VM-56

Tri-axial accelerometer

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

Waveform Recording Program

VX-56WR

Microphone extension cables

EC-04series (max. 100 m)

AC adapter (100 V to 240 V)

NC-98E

DIN plate

VP-54D

L-bracket

VP-54L

SD card（512 MB / 2 GB / 32 GB）

MC-51SD1 / 20SD2 / 32SP3

Waveform Analysis Software for Groundborne Vibration

AS-70GV

Communications equipment

Please contact us for details
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4. Simplification of measuring equipment

Measuring underground vibration requires an upper measurement frequency of 100 Hz or above, as well
as simultaneous triaxial measurement. So far, the usual measurement setup included a general-purpose
vibration level meter together with a separate accelerometer for each of the three axes. By contrast, the
VM-56 incorporates a triaxial acceleration sensor which enables simultaneous measurement in all
three directions. A single piece of equipment therefore fulﬁlls all the requirements for measuring
vibrations. Adding the optional 1/3 Octave Real-time Analysis Program VX-56RT further expands the
capabilities of the system, allowing easy on-site assessment of vibration characteristics in real time. The
Waveform Recording Program VX-56WR can be used to record data. The WAVE ﬁles saved with this
program can later be imported by the Waveform Analysis Software for Groundborne Vibration
AS-70GV, to analyze the results in further detail.
System example
Before

One unit

Example analysis with 1/3 Octave
Real-time Analysis program VX-56RT

Example of waveform recording and analysis with Waveform
Analysis Software for Groundborne Vibration AS-70GV analyze
the results in further detail.

Reanalysis

Equipment configuration
Product

Model

Tri-axial Groundborne Vibration Meter

VM-56

Tri-axial accelerometer

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

1/3 Octave Band Analysis Program

VX-56RT

Waveform Recording Program

VX-56WR

DIN plate

VP-54D

L-bracket

VP-54L

SD card（512 MB / 2 GB / 32 GB）

MC-51SD1 / 20SD2 / 32SP3

Waveform Analysis Software for Groundborne Vibration

AS-70GV

VM-56 measurement screen examples

Measurement screen (3-channel display)

Measurement screen (SBR compliant 1-channel display)

Measurement screen (DIN and BS compliant 3-channel display)

Measurement screen (DIN and BS compliant 1-channel display)

Applicable standards

■ DIN 4150-2: 1999-06
■ DIN 4150-3: 2016-12

■ BS 6472-1: 2008 / -2: 2008

■ BS 7385-2: 1993
■ SBR Meten en beoordelen van trillingen
Deel A: Schade aan gebouwen 2010
Deel B: Hinder voor personen 2013

RION CO., LTD. is recognized by the JCSS which uses ISO/IEC 17025 as an accreditation standard and bases its
accreditation scheme on ISO/IEC 17011. JCSS is operated by the accreditation body (IA Japan) which is a signatory
to the Asia Pacific Accreditation Cooperation (APAC) as well as the International Laboratory Accreditation Cooperation
(ILAC). The Quality Assurance Section of RION CO., LTD. is an international MRA compliant JCSS operator with the
accreditation number JCSS 0197.
＊ Windows

ISO 14001 RION CO., LTD.
ISO 9 0 0 1 RION CO., LTD.

is a trademark of Microsoft Corporation. ＊ Specifications subject to change without notice.
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