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BUILDINGS
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Vibration Technology

Vibration Isolation of Building Foundations
Various factors may subject buildings to shock which c ontinues
in their structure and is perceived by the people living in
them as noticeable vibrations or secondary airborne noise.
Specifically in areas with a dense infrastructure, these are
typically vibration emissions from above- or underground
railway lines and from industrial plants.

Regupol® and Regufoam® are suitable for all kinds of
vibration isolation of buildings:

Especially the high prices of land in conurbations also make
locations next to railway lines attractive if the buildings there
are sufficiently isolated against the attendant vibrations. The
price advantage of acquiring land that is exposed to vibrations
of this kind far exceeds the additional expenditures for the
resilient bedding of buildings. The materials made of Regupol®
and Regufoam® have been developed to isolate v ibrations.
Numerous building foundations have already been s uccesfully
isolated against vibration impact with Regupol® and
Regufoam®.

–

Full-surface foundation bedding

–

Strip foundation bedding

–

Pointed foundation bedding

–

Vertical lateral vibration isolation

–

Decoupling underneath the basement ceiling

–

Vibration isolation of individual parts of buildings

–

Room-in-room constructions

–

Slotted walls in the transmission area between energy
source and building

With Regupol® and Regufoam®, Regupol offers a total of 20
different materials.
Vibration remeasurements in already completed projects
have shown that vibration isolation with these materials was
sometimes able to achieve better results than the required
minimum value determined in the forecast.
The material Regupol® is composed of rubber fibres, rubber
granulates (SBR, NBR) and polyurethanes, and Regufoam® is a
mixed-cell polyurethane foam.
All the physical properties of the vibration-isolating products of
Regupol which the expert consultants require are sufficiently
documented. Thanks to their different load ranges, various
types of material can be used for different areas bearing
different loads. Consequently, even demanding isolation jobs
can be mastered.

The Benefits
–

Isolation effect can be adjusted to the specific
requirements

–

Choice of two different product lines for the most
economical and technically best solution possible

–

Precisely definable tuning frequency thanks to
individual material thicknesses

The vibration isolation of buildings that is achieved with
Regupol® and Regufoam® remains at a constantly high level for
the long term. It has been possible to document the isolating
effect of structures through control measurements after their
completion and after ten years of use.
In cooperation with the expert consultants, Regupol has also
developed specifically designed types or modifications of
material for particularly demanding projects.

- best quality
- fair pay
- secure jobs
- high environmental standards
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Tasks

The protection of buildings against vibrations can be
achieved through different measures:

The vibrations which are caused by the source of the
shock may spread throughout the building structure: they
are perceived as noticeable vibrations, they can spread as
secondary airborne sound, and when the worst comes to the
worst, they can damage the building structure. What is more,
the function of machines and measuring equipment in the
building may be impaired.

The objectives of the vibration isolation of buildings are:
–
–
–

health protection
the protection of the building fabric
the protection of the technical equipment inside the
building

Shock is the common term for mechanical vibrations of solid
bodies with a potentially damaging or disturbing effect.
Structure-borne sound refers to vibrations which, contrary to
airborne sound, continue through a solid medium. Vibrations in
liquids are called fluid-borne sound.
The transmission path of vibrations or of shock may include a
change of media.

1. Vibration-reducing measures at the place of the emission,
e.g. a mass-spring system in a railway track.
2. Interruption of the transmission of the vibration in the
transmission area, e.g. through a below-ground slotted wall or
by shielding the basement walls.
3. Shock and structure-borne sound decoupling at the place
of immission, underneath the building foundations and at the
exterior side of the basement walls at the earliest. This is the
measure most commonly used.
Most decoupling measures are taken at the building
foundations and are called resilient bedding of buildings.
Railway tracks are one of the most frequent causes of emission.
Therefore the majority of the measures apply to resilient
bedding of buildings for interfering frequencies between 25
and 100 Hz. Vibrations in this frequency range are critical, as
they can lead to building component resonances and thus to
secondary sound effects.
Consequently, the resilient bedding of buildings is intended to
reduce the transmission of vibrations in the structure of the
building with the help of the isolating material and by taking
complex impact factors into account. Lowering the level to be
tween 10 to 25 dB, depending on the frequency, is no problem
at all with Regupol® and Regufoam®.
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Types of Vibration Isolation of Buildings
The decision of which measures to take always depends
on various impact factors and must be taken based on the
individual case.
The vibrations to be expected at the place of immission (the
building) depend on the composition of the frequency of the
emission source, on the transmission via the specific ground,
the coupling of the building and the continuation of the
vibrations within the building structure.

Transmission Mechanism

Emission
•
•
•

Type of excitation (railway traffic,
industry, etc.)
Level of excitation
Composition of the frequency
components

Transmission
•
•
•
•

Spreading on the ground
Coupling of the building
Elastic decoupling
Impact of the ceilings (building
component resonances)

Immission
•

Vibrations to be expected in the
building (e.g. on finished floor)

Impact factors for the transmission of vibrations.

As a rule, the existing situation should be assessed by taking
vibration measurements. With the help of complex, computerassisted calculation models the expert consultants can then
come up with a forecast for the property and define the “target
situation” of the resilient measure. The resulting requirements
of support frequency and isolation effect make it possible
to develop the optimum solution from an economical and
technical point of view when Regupol® and Regufoam® are
used.
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Elastic decoupling is only effective if certain specifications are
adhered to during the installation. Special care must especially
be taken to make sure that there are no direct connections
(structure-borne sound bridges) between the property to be
protected and its surroundings.
The decision of where the resilient measure is to be applied at
the building depends on the properties of the foundation. We
distinguish between full-surface decoupling underneath the
base plate, strip decoupling under strip foundations, the rising
walls or point decoupling. When exterior building components
touch the ground above the decoupling level, it is necessary
also to decouple them vertically from the ground.

Vertical Decoupling
In some cases it suffices to install a vertical partition at the
exterior structural components in order to reduce vibrations.
Vertical partitions are often installed between existing and
to-be-constructed buildings.
In these applications there are diverse requirements of the
elastomer. The more dynamically soft the material, the better
the reduction of the vibration. However, it still has to be able to
bear the loads that occur. These loads, which may be the result
of earth or concreting pressure, may be up to 120 kN/m2 and
in exceptional cases even considerably higher.
Generally a plate-shaped, soft elastomer from the Regupol®
group is used for this type of application. Even though they
have a constant load-bearing capacity of up to 120 kN/m2,
Regupol® elastomers still have very low dynamic rigidity.
Moreover, the material is insensitive to moisture and very quick
to install thanks to the installation aids.
The material is available in plates of 1,000 x 500 x 50 mm
as standard to ensure good handling. Depending on the
requirements for the vertical isolation, the material can also
be installed in double layers with 100 mm thickness. Special
thicknesses (e.g. 25 mm) are available upon request.
The vertical isolation can be glued onto the partition wall.
To this end the construction site must offer the usual gluing
conditions such as a dry and dust-free surface.
Alternatively, the material can be nailed or plugged onto the
wall with mounting aids, regardless of the weather conditions.
Prior to backfilling the site, the elastomer should be protected
against sediments and sharp rocks by covering it with a
geotextile.
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Full-Surface Decoupling
In full-surface decoupling, the entire base plate is separated
elastically from the building ground. The elastomer is e ither
applied on a thicker foundation course or on a specially
dimensioned supporting plate.
To achieve optimum efficacy, the foundation should be as rigid
as possible. Since it is a full-surface installation, the isolation
can be performed quickly and easily, and the risk of acoustic
bridges is very low, too.
The building loads are distributed over a large area of the
subfloor. The degree of rigidity of the elastomers is selected
by taking the different compression ranges into account. As
a result, fairly even deflection of the entire base plate can be
achieved.
The base plate and the adjoining structural components should
also be as rigid as possible so as to avoid vibration of the
structural components and dynamically activating large masses
of material.
Finally, the elastomer must be covered with PE foil for
protection against concrete slurries.
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Full-surface decoupling of a building foundation with Regupol®/ Regufoam®
vibration damping material: 1 natural surface • 2 impedance plate •
3 Regupol®/ Regufoam® vibration isolation • 4 foundation plate • 5 basement
wall• 6 floor slab
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Strip Decoupling
Linear decoupling is a vibration isolation option for buildings
with strip foundations. The width of the foundation should be
such that the elastomers are used optimally by the load-bearing
area to make sure that the best isolation effect can be achieved.
An alternative option is strip decoupling on the rising walls
underneath the basement ceiling. With this method, it is also
possible to do without vertical isolation of the exterior structural
components towards the ground.
The adjoining structural parts, such as ceilings on top of the
structural part, must be sufficiently rigid to avoid vibrations
of the structure. Installation can be done either with in situ
concrete or using prefabricated parts.
To prevent the penetration of concrete slurries into the
elastomer, the latter should be protected by a PE foil with a
thickness of at least 0.2 mm.
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Strip decoupling of a building foundation with Regupol®/ Regufoam® vibration
damping material: 1 natural surface • 2 impedance plate • 3 Regupol®/
Regufoam® vibration isolation • 4 foundation plate • 5 basement wall•
6 floor slab
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Point Decoupling
Because of the high point loads in foundations with poles and
supports, elastomers with a high load-bearing capacity are
typically used for vibration decoupling. The elastomers should
already be included in the plan at an early stage to make sure
that the vibration isolation can increase the security of the
entire structure.
The pile cap structure can be optimised by keeping the p
 ressure
on the elastomer constant by varying the measurements. The
result is an even deformation and isolation behaviour of the
entire foundation construction and the elastomers.

6
5

The foundation structure should be rigid as well so as to
activate adjoining parts of the overall structure as dynamic
masses and to reduce structural vibrations.
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Point decoupling of a building foundation with Regupol®/ Regufoam® vibration
damping material: 1 natural surface • 2 impedance plate • 3 Regupol®/
Regufoam® vibration isolation • 4 foundation plate • 5 basement wall• 6 floor
slab

The Clichy (France) Music School as a Real-Life Example
Decoupling of the building foundation of the Clichy Music
School with Regupol® vibration damping material.

The red, blue and green fields indicate the installation of various Regupol® types.
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Technical Details Overview
Regufoam® vibration is a mixed cell polyurethane foam for
vibration isolation. It is available in 12 different qualities.

Plates for types 400, 510, 570, 680, 740, 810, 990
Thickness: 12,5 and 25 mm, special thicknesses on request
Length:
1,500 mm
Width:
1,000 mm
Stripping/Plates
On request
Die-cutting, water-jet cutting, self-adhesive versions possible

5

0.30
0.22
0.11
0.055
0.042
0.028
0.018
0.011
150

190

220

270 300 400 510 570
Regufoam® type designation

680

740

810

990

150 plus 190 plus 220 plus 270 plus 300 plus 400 plus 510 plus 570 plus 680 plus 740 plus 810 plus 990 plus
Green Yellow Purple Blue
Black
Grey
Beige
Rose Turquoise Red
Brown Orange

Permanent static load
N/mm²

0.011

0.018

0.028

0.042

0.11

0.22

0.30

0.45

0.60

0.85

2.50

Optimum load range
N/mm²

0.004
to
0.011

0.011
to
0.018

0.018
to
0.028

0.028 0.042 0.055
to
to
to
0.042 0.055 0.11

0.11
to
0.22

0.22
to
0.30

0.30
to
0.45

0.45
to
0.60

0.60
to
0.85

0.85
to
2.50

Tensile strength1
N/mm²

0.31

0.4

0.5

0.9

1.2

1.5

2.4

2.9

3.6

4.0

4.6

6.9

Mechanical loss factor2

0.28

0.25

0.22

0.20

0.18

0.17

0.15

0.14

0.12

0.11

0.10

0.09

Static modulus of elasticity3
N/mm²

0.06 to 0.1 to 0.15 to 0.25 to 0.35 to 0.6 to
0.16
0.25
0.35
0.45
0.58
1.0

1.1 to
1.7

2.6 to
2.9

3.8 to
4.1

4.3 to
5.9

5.4 to 20.0 to
8.0
78.0

Dynamic modulus of elasticity4
N/mm²

0.15 to 0.25 to 0.35 to 0.60 to 0.68 to 1.2 to
0.38
0.55
0.72
1.05
1.25
2.0

2.2 to
3.7

5.3 to
6.5

7.0 to
10.0

8.9 to 11.0 to 41.0 to
13.0
16.5 160.0

330

620

840

14

22

22

Fire behaviour

3
4

0.45

Regufoam® vibration
Colour

Compression hardness5
kPa

1
2

0.85
0.60

Permanent load in N/mm²

Standard forms of delivery, ex warehouse
Rolls for types 150, 190, 220, 270, 300
Thickness: 12,5 and 25 mm, special thicknesses on request
Length:
5,000 mm, special lengths available
Width:
1,500 mm

Regufoam® vibration
2.50

Measurement based on DIN EN ISO 1798
Measurement based on DIN 53513; load-, amplitude- and frequencydependent.
Measurement based on an EN 826.
Measurement based on DIN 53513; depending on frequency, load and
thickness.
Measurement based on DIN EN ISO 3386-2; compressive stress at 25 %
deformation, depending on thickness.
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63

0.055

82

170

1050

1241

3640
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Technical services and offers based on these are subject to our General Terms and
Conditions of sale, a copy of which can be found on our website www.berleburger.
com. Special attention should be paid to paragraphs 4 and 5. In so far, please be
advised as follows: Our expertise is the development and manufacturing of products.
With our recommendation we can only assist you in selecting a product that is
suitable for your demand. However, we cannot act as your architect or consulting
expert. This would only be possible subject to a separately concluded service contract
that we would have to bill you for. Such contracts are not part of our scope of supply
and services. Hence, our recommendation does not lay claim for its correctness.
Guarantees do only apply to the technical properties of the material supplied. Comment on tolerances: All technical values correspond to our current state of knowledge
and are to be understood as reference values only. These values can be subject to
considerable variabilities due to production and/or material reasons as well as due to
outside influences (temperature, humidity etc.). Thus special agreements on material
parameters might be necessary on a case-by-case basis.
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Regufoam® – Mixed-Cell Polyurethane Elastomers
Material Composition
Regufoam® elastomers consist of a mixed-cell polyurethane
foam. Similar to the various Regupol® types, Regufoam® isolation materials have been precisely designed for different load
ranges. Various standard thicknesses of 12.5 mm, 25 mm,
37 mm and 50 mm cover a wide spectrum of support frequencies up to 8 Hz.
The successful use of polyurethanes in vibration isolation over
the course of many years offers expert consultants a conventional solution and a valuable alternative to Regupol® elastomers.
Moreover, the BSW test lab offers the option of developing project- and application-specific elastomers with special properties.
Regufoam® elastomers and their specific load ranges can be
distinguished from one another using colour codes (green,
yellow, purple, blue, black, grey, beige, rose, turquoise, red,
brown, orange).

Effectiveness of the Regufoam® Elastomers

Possible Uses

Regufoam® elastomers can be specifically set for support frequencies between 20 Hz and 8 Hz in a broad load range from
0.011 N/mm² to 2.50 N/mm². Expert consultants in particular
benefit from this large degree of flexibility.

Due to their different dynamic rigidities and admissible load
ranges, building and machine foundations can be placed
elastically on strips or delicate point supports. Due to the low
support frequencies, this type of support is technically efficient,
but more difficult to plan and execute.

The use of polyurethanes in vibration isolation over the course
of many years offers expert consultants a conventional solu-tion
and valuable alternative. The admissible continuous load limits
must be kept, as overload on the elastomers may lead to creep
as well as rigidification of the material.

The majority of isolation jobs are performed on full-surface
Regufoam® elastomers with lower rigidity, because this is more
feasible and less error-prone.

Regufoam® elastomers are produced and shipped in rolls. They
can be cut to size with a standard utility knife right at the construction site. The professional company at the con-struction site
is thus ensured that the installation is going to be simple, quick
and, above all, cost-efficient.

The technical details, clearly arranged and determined as
well as tested, provide a full overview of the load range of the
Regufoam® elastomers and their non-linear material properties.
They allow expert consultants to select and properly size the
elastomer type that suits the situation at hand and meets its
respective requirements.
Regufoam® elastomers are moisture- and rot-resistant. They are
also ozone-resistant, but the colours may fade over time due to
UV radiation. Because of their mixed-cell structure, especially
types with lower dynamic rigidity can absorb water. These must
be protected against water uptake.
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Technical Details Overview
Regupol® vibration is a rubber-polyurethane-composite for
vibration isolation. It is available in 8 different qualities.

Stripping/Plates
On request
Die-cutting, water-jet cutting, self-adhesive versions possible

0.80
Permanent load in N/mm²

Standard forms of delivery, ex warehouse
Depending on material. Exact dimensions are mentioned in the
technical data sheets of each material type.

Regupol® vibration
1.50

0.30

0.15
0.12
0.10
0.05
0.02
200

5
6

550

800

1000

200

300

400

450

480

550

800

1000

Permanent static load
N/mm²

0,02

0,05

0,10

0,12

0,15

0,30

0,80

1,50

Optimum load range
N/mm²

0,004
to
0,014

0,010
to
0,050

0,050
to
0,10

--6

0,05
to
0,15

0,15
to
0,30

0,20
to
0,80

0,80
to
1,50

Tensile strength1
N/mm²

0,12

0,30

0,34

0,15

0,36

0,60

0,90

2,30

Mechanical loss factor2

0,22

0,18

0,17

0,17

0,17

0,16

0,18

0,16

Static modulus of elasticity3
N/mm²

0,02 to
0,08

0,1 to
0,2

0,3 to
0,55

0,2 to
0,4

0,25 to
0,8

0,5 to
1,7

1,2 to
2,9

4,0 to
11,0

Dynamic modulus of elasticity4
N/mm²

0,05 to
0,38

0,2 to
1,4

0,9 to
2,4

0,45 to
2,7

1,2 to
3,3

2,5 to
7,0

3,6 to
18,2

15,0 to
45,0

14

50

180

83

220

415

545

1650

Fire behaviour

3
4

400
450
480
Regupol® type designation

Regupol® vibration

Compression hardness5
kPa

1
2

300

Measurement based on DIN EN ISO 1798
Measurement based on DIN 53513; load-, amplitude- and frequencydependent.
Measurement based on an EN 826.
Measurement based on DIN 53513; depending on frequency, load and
thickness.
Measurement based on DIN EN ISO 3386-2; compressive stress at 25 %
deformation, depending on thickness.
Regupol® vibration 450 is used for vertical isolation.
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Technical services and offers based on these are subject to our General Terms and
Conditions of sale, a copy of which can be found on our website www.berleburger.
com. Special attention should be paid to paragraphs 4 and 5. In so far, please be
advised as follows: Our expertise is the development and manufacturing of products.
With our recommendation we can only assist you in selecting a product that is
suitable for your demand. However, we cannot act as your architect or consulting
expert. This would only be possible subject to a separately concluded service contract
that we would have to bill you for. Such contracts are not part of our scope of supply
and services. Hence, our recommendation does not lay claim for its correctness.
Guarantees do only apply to the technical properties of the material supplied. Comment on tolerances: All technical values correspond to our current state of knowledge
and are to be understood as reference values only. These values can be subject to
considerable variabilities due to production and/or material reasons as well as due to
outside influences (temperature, humidity etc.). Thus special agreements on material
parameters might be necessary on a case-by-case basis.
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Regupol® Elastomer Mats
Material Composition
Regupol® elastomers are composed of SBR and NBR rubber
elements. For their production, rubber granulates, rubber fibres
and rubber crumbs are combined with one another, processed
and elasticised with various polyurethanes using a special
manufacturing method.
Eight different Regupol® elastomers are available for the daily
requirements. They can be used in a very wide load range if
required.
The Regupol® elastomers offer a solution that is technically
sufficient as well as the most economical one available for most
vibration-technology-related jobs.
Moreover, the BSW test lab offers the option of developing special, project- and application-specific types which can be given
desired elastomer properties.
Regupol® elastomers can be distinguished from one another
based on their individual load ranges and, accordingly, their
dynamic rigidities.

Possible Uses
Regupol® elastomers are suitable for all different kinds of vibration isolation.
Due to higher dynamic rigidities and the admissible load ranges
of some elastomer types, buildings and machine foundations
can either be bedded elastically on strips or on delicate point
supports. Due to the low support frequencies, this type of
support is technically efficient, but more difficult to plan and
execute. The majority of isolation jobs are performed on fullsurface Regupol® elastomers with lower rigidity, because this is
more feasible and less error-prone.
The technical details provide a full overview of the load range of
the Regupol® elastomers and their non-linear material properties. They allow expert consultants to select and properly size
the elastomer type that suits the situation at hand and meets its
respective requirements.
Additional benefits of Regupol® elastomers are their excellent
moisture resistance, their rot-proof properties, their ozone
resistance and their permanent elasticity even after frost-thaw
cycles.
The use of Regupol® is therefore admissible not only inside but
also outside of buildings. The only exception here is Regupol®
vibration 200. Because of its rigidity and its c ellular structure
this material has to be protected against water uptake.
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Effectiveness of the Regupol® Elastomers
Regupol® elastomers can be specifically set for support frequencies between 20 Hz and 10 Hz in a broad load range from
0.020 N/mm² to 1.50 N/mm². Expert consultants in particular
benefit from this large degree of flexibility.
The natural frequency progressions of the Regupol® elastomers
are benign, offering expert consultants nearly constant natural
frequencies across a wide load range. This makes for a large
degree of security in planning and execution.
The creep (or creep behaviour) is low for all different Regupol®
elastomers at approx. 5−7% of the total thickness. The admissible permanent load limits are kept, the only effect of overloading on the elastomers is increased rigidity (rise in dynamic
rigidity and natural frequency), which shows in progressive
deflection.
Regupol® elastomers are produced and shipped in rolls. They
can be cut to size with a standard utility knife right at the construction site. The professional company at the construction site
is thus ensured that the installation is going to be simple, quick
and cost-efficient.

REGUPOL (AUSTRALIA) PTY. LTD.
155 Smeaton Grange Road
SMEATON GRANGE NSW 2567
Australia

Tel. +61 2 4624 0050
Fax +61 2 4647 4403
sales@regupol.com.au
www.regupol.com.au

Download or request additional information about
the Regupol family of Vibration Isolation and Impact
Sound Proofing products at www.regupol.com.au

The technical information given in the
documents are guideline values. They
are liable to manufacturing tolerances,
which may vary depending on the
type of underlying properties. The
currently valid versions of this information are provided on our internet
pages and in the PDF versions of
this catalogue. The PDF versions
are available to download from our
website. We do not assume liability
for spelling or printing errors.
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