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“The issue of noise pollution and excess vibration
is characteristic of highly dense city areas.”

INTRODUCTION
Australia’s major urban centres are currently going through a
construction boom in preparation for a proposed doubling in
size over the next 40 years.1 This is to support a rapidly growing
population as well as to rationalise and better utilise existing
infrastructure.2 Aging commercial spaces and the dwindling stock
of multi-residential housing are being updated, particularly along
neighbouring transit corridors.3
While this development has the potential to benefit occupants,
reducing commuters’ travel time to work, it may come at the
expense of quality of life. The issue of vibration isolation has been
brought to the forefront of public awareness as occupants find
themselves dealing with the impact of adjacent transit corridors
and the surrounding urban environment. This includes the effects of
increased construction activity for those on neighbouring plots.

The effects of traffic- and construction-induced vibrations
has increased the importance of employing vibration isolation
solutions in new developments.4 Vibration isolation solutions can
increase quality of life by minimising the adverse short- and longterm impacts of vibrations on the health and wellbeing of building
occupants. Such solutions can also contribute to maintaining
or increasing the value of properties close to major sources of
vibrations by limiting the presence of detracting factors.
In this whitepaper, we take a close look at the impact of structural
vibrations on occupant comfort and quality of life. In doing so, we
emphasise the need for architects, designers and specifiers to
engage with this issue as a necessary element in modern design
and construction projects.

THE INEVITABILITY OF STRUCTURAL VIBRATIONS
Background
In Australia, population density in the urban centres is increasing,
necessitating new approaches to infrastructure and building
design. The country’s population is projected to reach 35.9 million
by 2050,5 with most people living in or near the capital cities.
This growth requires the further development of public transport
systems, such as faster, more efficient railway links and highways,
to connect people with housing, work and services.6
In other major cities like London, rail overbuild has been marked
as an approach to relieving the pressure of increasing population
numbers on urban infrastructure. Engineering consulting firm
WSP have conducted studies on how rail corridors can be better
utilised by building residential housing on top, enabling cities to
accommodate larger populations, improve commuting times, reduce
the need for cars, and deliver an improved overall urban experience.7
While WSP focused on sites in the United Kingdom, the large
number of subway and rail projects in Melbourne and Sydney will
make rail overbuild a consideration in Australia in the coming years.
A critical issue with rail overbuild and any development near major
sources of vibrations, including areas with high levels of vehicle
traffic or construction, is the need for proper noise and vibration
isolation to protect building occupants. Such environments can
result in elevated levels of ground-borne and airborne noise and
vibrations, which can set building surfaces into motion.8 WSP notes
that these vibrations can produce structure-borne noise, usually a
low-frequency audible rumble that can lead to occupant discomfort
and health issues.9
The issue of noise pollution and excess vibration is characteristic of
highly dense city areas. According to a 2018 article in The Atlantic,

people living in cities are regularly exposed to noise above 85
decibels from traffic, subways, airports and industrial activity.10 This
environment, combined with the growing awareness of the impact
of excess noise on human wealth, has driven the rise in the use of
active noise-cancelling (ANC) headphones. The global market for
ANC headphones is predicted to reach over $9 billion by 2024,11
indicating an increasing consumer demand for silent or quiet areas.
Why do structural vibrations occur?
Vibrations within a building – whether caused by external sources
such as road and rail systems or construction activities or internal
sources – are typically felt throughout the floor system and other
structural elements.12 Structural elements and their connections
must be designed in anticipation of these vibration sources.
Poor planning and construction practices can lead to issues with
structural vibration. For example, a lack of adequate separation
between structural elements may enable vibrations to travel
easily across the building structure. A floor system that does not
have an adequate performance profile in terms of mass, stiffness
or damping may also be a contributing factor to high levels of
structural vibration. Buildings with complex geometry and structural
systems may be more susceptible to vibration issues.
At the design phase, it is critical for designers to identify the
potential sources of vibration that may affect the building structure
as well as the level of acceptable vibration. Other relevant factors
include the anticipated usage of the floor system, the structural
strength needed to resist peak vibrations and how occupants
will use the spaces in the building. A detailed situational analysis
conducted by relevant specialists will inform the design of the
building to minimise the impact of vibration and noise on occupants.

“Poor planning and construction practices can
lead to issues with structural vibration.”

IMPACTS OF VIBRATION ON BUILDING OCCUPANTS
Structural vibration consists of movement within the building
structure that can impact occupants directly (in the form of
perceptible vibrations in building surfaces) or indirectly as airborne
noise radiating from walls, ceilings and/or floors.13 In Australia, AS
ISO 2631.2:2014 Mechanical vibration and shock – Evaluation of
human exposure to whole-body vibration – Vibration in buildings
(1 Hz to 80 Hz) provides some guidance in relation to the impact
of vibration on human occupants.
In some cases, vibrational movement can cause occupants
to develop Sopite syndrome, which is “a mild form of motion
sickness characterised by dizziness, feelings of depression,
decreased motivation, and fatigue”.14 Noise generally has been
shown to interrupt work and interfere with both speech and
sleep.15 In the long term, these effects have the potential to lead
to anxiety and other health impacts.
Public health studies have shown that noise and vibration caused
by rail traffic has adverse effects on human comfort and health. In

a 2013 study, transportation noise and high-vibration conditions
were found to have adverse effects on sleep structure and
increase heart rate during sleep, both of which are factors that
could lead to long-term cardiovascular issues.16 A 2015 survey
of 4927 people living within 300 metres from a railroad track in
Netherlands found that exposure to rail traffic resulted in increased
annoyance and sleep disturbance.17
Despite misconceptions that they are less annoying, low
frequency noise and vibrations, such as those caused by
ventilation and other mechanical systems, aircraft or adjacent
traffic, have also begun to be recognised as a public health
problem. Studies show that while low frequency sounds may
not always pose an immediate distraction, steady exposure
to such sounds are associated with feelings of pressure on
the eardrums and in the head, annoyance, irritability and
concentration difficulties.18 As with high frequency noises,
sleep quality can also be affected, leading to reduced work
performance and fatigue.

VIBRATION SOLUTIONS
Vibration Solutions Pty Ltd represents Getzner Werkstoffe and
AMC Mecanocaucho throughout Australasia in the construction
and industrial markets.
Based in Austria, Getzner is the leading specialist in the field
of vibration isolation and protection and pioneered the use of
polyurethane materials to solve vibration engineering challenges.
The company’s Sylomer®, Sylodyn®, Sylodamp® and Isotop®
products were all developed and manufactured in-house and
have been used in a wide range of projects to reduce vibrations
and create a higher standard of living.

AMC design and manufacture an extensive range of products that
focus on effective vibration isolation in floors, walls, ceilings and
building services such as heating, ventilation, and air conditioning
(HVAC) systems and piping.
Vibration Solutions has a long track record delivering complete
vibration solutions. Its expert team works closely with clients
to formulate a customised solution to vibration-induced issues,
offering situation analysis, necessary calculations, production of
the required material and supervision on the construction site.

GETZNER: CASE STUDIES
Drachen-Center Basel, Switzerland
In the heart of Basel’s banking centre, a five-storey block of
apartments with an underground car park presented a major
challenge in relation to secondary airborne sound caused by
vibrations. These vibrations originated from shopping centre on
the ground floor and were exacerbated by a nearby tramline.

The Touraine, Manhattan, New York City
The Touraine is a fifteen-story luxury condominium building in the
historic Upper East Side Manhattan neighbourhood of New York
City. This project required design and implementation of measures
to protect residences from subway-generated vibration and
related ground-borne noise.

After determining the building’s natural system frequency,
including the bearings, Getzner worked closely with other experts
to develop a solution to protect the building from oscillations and
vibrations. Sylomer® mats were used to separate two sections
of the building effectively decoupling the building from the
surrounding sources of vibrations.

Getzner was able to come up with a feasible and cost-effective
solution that enabled the construction process to proceed
quickly and efficiently. Sylodyn® material was used to create an
innovative and comprehensive bedding for the building, protecting
it from subway vibrations. Elastic foundation and wall supports
were made from the advanced polyurethane material. This
solution isolated the building from the vibrating subsoil, minimising
the effect of vibrations entering the structure.

For living areas, a natural system frequency of 15 Hz was
required. Following detailed analysis and professional installation
of Sylomer® mats, the project was able to meet and exceed this
requirement. This project highlights Getzner’s ability to deliver
optimal, cost-effective solutions based on strategic calculations,
high quality products and their wealth of technical expertise.

This project is an example of Getzner’s unique capability to
develop and implement project-specific vibration isolation
solutions that meet strict acoustical criteria, while also accounting
for the various requirements of all project stakeholders.
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