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Track mats to reduce vibration

and structure-borne sound
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INntroduction

Rail traffic generally causes vibration
and noise by:

B wheel out-of-roundness

B wheel flats

M rail corrugations

M track displacement

B passing of crossings or points/
switches

inhomogeneity of subgrade

The vibrations thereby caused may be
irritating to humans or critical to struc-
tures and technical equipment within
different frequency ranges (see Figure 1).

Due to dense building development
near tracks and an increasing need for
protection of residents and business,
rail tracks in cities have to be equipped
with adequate vibration and noise
protection. Without such protection
residential land and buildings adjacent
to a railway line may decrease in value.

The future urban development along a
railway line should be considered right
from the outset of the line’s planning
stage.

2 | planmaBig elastisch lagern

SAAAAY
RAAAAY
RVAVAVAVAY

R

(
[

Vibration impact on
humans in buildings

Vibration impact
on buildings

0.1 1.0 10.0 100.0 1,000.0
Frequency [Hz]

Figure 1: Frequency ranges and their effects on people, buildings and facilities
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Design Considerations

B Timber floor
B Concrete floor
" Floating screed

without Usm®
1000 W

Vibration velocity
Rail deflection
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The entire system of rail vehicle and track
needs to be considered when selecting
a suitable mitigation measure. Without
detailed knowledge of the situation an
incorrect choice of the elastic elements
may lead to unsatisfactory conditions
that cannot be corrected later on and
may also result in an increase in emission.
The following influences should be taken
into account:

M Rail vehicle properties

M Train speed

B Type of permanent way

B Properties of subbase and foundation
B Required natural frequency of system

—r -

elction Criteria
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Fields of Application

USM® track mats are mainly used on
load-bearing subbases such as:

M Tunnels

B Bridges

B Elevated track
(Figures 6 - 9)

On ballasted concrete bridges or other
track sections with concrete base USM®
track mats should always be used so
as to protect the ballast. Furthermore,
on steel bridges track mats are also
required to reduce noise emission.

USM® track mats are suitable for all
types of tracks.
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Figure 6: USM® track mats in a tunnel before ballasting

Figure 7: USM® track mats on a concrete bridge before ballasting
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Placing track mats underneath ballast
not only reduces noise and vibration
emissions but has other advantages
such as:

B Reduction of ballast wear (the energy

transferred into the track is trans-

formed by the elastic mat and thereby

preventing damage to the ballast)

Increase of long-term track stability

Reduction of dynamic wheel forces

Reduction of stresses in track and

vehicle

B Possible reduction of ballast height
(advantageous for bridges as it
results in reduced dead load)

B Lower track maintenance cost

B No material replacement required
because of high durability

B Expected service life of min 60 years
(= service life of the permanent way)

Ballasted Track
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Slab Track

In recent years various types of slab
track systems have been developed
and constructed as an alternative to the
traditional ballasted track — particularly
in high speed lines. The main advantage
of the ballastless track is low mainte-
nance cost. A disadvantage is the high
stiffness of the track which may lead
to noise and vibration emission in par-
ticular when constructed on bridges
(Figure 10).

The track mats are placed underneath
the concrete and serve as permanent
formwork. This type of design is called
“light” mass-spring-system (Figure 11).
Adding the elastic elements to the
track increases the resilience which
considerably reduces noise and vibration
emission. In addition the advantages
mentioned above apply analogously.
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Figure 10: Cable-stayed bridge across the Rio Pinheiros in Sao Paulo (Brazil)

Figure 11: Stripped “light” mass-spring-system with USM® track mats
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If even more noise abatement is
required or if on client request the
elastic element needs to be replaceable
a so-called “heavy” mass-spring-
system can be used. A heavy concrete
component (with or without ballast) is
placed on individual elastic supports.
Further information can be found in
our product brochure “Elastomeric
Bearings for Mass-Spring-Systems”.

Buildings adjacent to railway lines
are subject to vibration impact from
passing trains. The use of elastomeric
mats for such buildings provides an
effective solution. They can be applied
if the building has a cellar, between the
ground floor and the cellar walls or for
instance between a rigid basement floor
and the foundation slab. In the latter
case the basement walls usually also
have to be covered with resilient mats
so as to provide adequate vibration
abatement for the structure.

Figure 12: “Light” mass-spring-system with USM® track mats for road tracks
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Product Range
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Type of mat

Thickness
[mm]

Static Bed
Modulus [N/mm?]

USM® G-1015
USM® G-1023
USM® G-1027
USM® G-1032
USM® 1000 W
USM® 2020
USM® 2025
USM® 2030
USM® 3000
USM® 4010
USM® 4015

15
23
27
32
30
27
27
27
27
14
14

0.100
0.060
0.030
0.024
0.019
0.020
0.025
0.030
0.046
0.100
0.150




Figure 14: Series USM® 1000, 2000, 3000

Figure 15: Series USM® G-1000

Figure 16: Series USM® 4000

Series USM° 1000, 2000, 3000
Characteristic for these types of mats
are truncated cone-shaped spring
elements situated on the underside of
the mat. This special feature ensures

B Drainage underneath the mat

B Adequate ventilation so as to prevent
condensation moisture underneath
the mat

Series USM® G-1000

This type of track mat has a damping
layer consisting of bound rubber
granules and is covered on both sides
with an abrasion resistant protective
layer of chloroprene. This layer is to
protect the damping layer from possible
mechanical damage as caused for
instance by sharp edges of ballast.

Series USM® 4000

This profiled type of track mat was
specially developed for the use in high
speed railway lines.

CALENBERG
INGENIEURE

USM® track mats comply with the
technical specifications TL 91 80 71 of
Deutsche Bahn AG. The mats are
subject to rigorous quality control in
order to ensure constant quality and are
produced according to the DIN EN
ISO 9001 quality assurance system.

USM® track mats have been tested
and approved by the following testing
institutes:

B Technical University Munich
B Technical University Berlin
B RWTH Aachen

H DB VersA Munich

B TUV Rheinland

Bl SNCF

B Hoechst AG

B Muller-BBM, Munich

B EMPA, Switzerland

Test and measurement reports and data
sheets on the different types of mats
are available on request.

Proof of Suitability
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The contents of this publication are the result of many years
of research and experience gained in application technology.
All information is given in good faith; it does not represent a
guarantee with respect to characteristics and does not
exempt the user from testing the suitability of products and
from ascertaining that the industrial property rights of third
parties are not violated. No liability whatsoever will be
accepted for damage — regardless of its nature and its legal
basis — arising from advice given in this publication. This does
not apply in the event that we or our legal representatives
or management are found guilty of having acted with intent or
gross negligence. No liability is borne for damage due
to ordinary negligence. This exclusion of liability applies also
to the personal liability of our legal representatives and
employees and other persons employed in performing our
obligations.

Calenberg Ingenieure,

planmaBig elastisch lagern GmbH
Am Knubel 2-4

D-31020 Salzhemmendorf/ Germany
Phone +49 (0) 5153/94 00-0

Fax  +49(0)5153/94 00-49
info@calenberg-ingenieure.de
http://www.calenberg-ingenieure.de
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