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The challenges of
Acoustics in an urban
environment.
Architects and urban planners face unique
challenges when it comes to acoustics for
urban design projects. Cities are noisy places.
The variables are endless: transportation,
industry, construction, central plants, night
life, people. These sounds come together
to create either the exciting hum of an
energetic streetscape or a bothersome
noisescape that results in a huge problem for
your client.
Add to that mix the incredible subjectivity
of how individuals respond to noise (i.e.
What may not be a problem for one client
inspires litigation for another). Not only
that, but noise ordinances vary greatly from
city to city. Then there is the issue that new
buildings (or new building equipment) can
create a new sound problem for neighbors
that hadn’t existed before.
In this report we will cover:
Solving Acoustic Challenges in Mixed Use
Spaces
5 Helpful Acoustics Resources every
Architect Needs for Urban Design.
7 Strategies Acoustic Experts Use to
Control Noise in Urban Areas
Case Study: 1200 Broadway, Nashville, TN
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MIXED USE

Acoustic Challenges in Mixed Use Spaces
Mixed-use development is bringing human scale to
cities. It sparked pedestrian life in areas once defined
by towering glass, empty sidewalks, and honking cars.
But with entertainment, retail, and dining so close
to residential and workplaces, noise becomes a
challenge. (One that architects and designers of
single-use developments aren’t bothered with.)
The three big challenges are:
1. Difficult adjacencies.

2. How sensitive we are to noise in our living spaces.
3. Transit-oriented development.

This article explains the acoustic challenges of mixeduse and shares some of the methodologies to solve
them.

DIFFICULT ADJACENCIES

What happens when a high-energy spin studio
is located next to a meditation room? Or when a
bowling alley is located over a movie theatre? Or
when your apartment is right across the street from
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a great little nightspot that stays up longer than you
do?
One of the biggest issues for noise in mixed-use areas
comes from the types of businesses that are next to
each other.
In new construction, adjacencies can be planned for.
But so much of urban design is adaptive reuse of
existing space. How do you deal with that?
Here are three things to keep in mind:
Some acoustics issues are created by the leasing
agent.
The person who leased the meditation studio next to
the spin cycle studio was probably thinking of them as
complimentary wellness businesses. What the leasing
agent didn’t think about was high-energy music going
through walls.
Sound travels in two paths: 1) airborne (through
ducts or gaps in spaces; and 2) structurally (through
any beam, pipe, or slab that goes from one place to
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another).
Sometimes, the structure isn’t ideal. In that case, the
easiest way to solve the problem is not to create it in
the first place. A neutral space (like a leasing office)
can serve as a buffer between non-compatible noise
generating spaces.
Sometimes difficult adjacencies are inevitable.
What if a difficult adjacency is inevitable?
In these cases, tenants need to be negotiated with
to determine what is needed. Keep in mind, the
price point on noise mitigation solutions vary. Set
expectations and determine what level of noise
transfer is acceptable. This can go a long way in
controlling costs while making tenants happier.
There is no such thing as soundproof. (Well, there
is, but it’s expensive.)
While clients (and sadly, sometimes leasing agents)
say the word soundproof, achieving a true soundproof
space is expensive. Luckily, few projects need to be an
anechoic chamber. (Besides, anechoic chambers are
psychologically uncomfortable. You can hear your own
bloodflow.)
Different types of spaces need different levels of quiet.
In fact, sometimes the issue is solved by adding noise.
Small speakers playing white noise (sound masking)
can often make a space feel more quiet.
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THE WFH FACTOR

Most of the time, noise complaints for residential
areas happen during hours when people sleep. But
work from home (WFH) expanded that timeline.
Did you know that that while city noise went down
during quarantine, noise complaints went up more
than 47%?
Noise complaints can make emotions run high and
create persistent disputes between neighbors. This
can become a major problem fast.
Whose problem is the noise complaint?
The landlord is usually the first call (of many) for
a noise complaint. If the problem persists, law
enforcement is often called. By the time an acoustic
consultant is called attorneys are typically involved.
And, once the attorneys are involved the architects,
engineers, or construction firms involved in the
project are at risk.
How do noise issues get solved in residential
buildings?
The cheapest way to fix the problem is hiring an
acoustician early in the project when acoustic
strategies are easy to make part of the design.
It becomes more expensive once construction has
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started or is complete. At that point, the solutions
come in the form of changes to ceilings, floors, walls,
doors, windows, and mechanical equipment.
This includes things like adding underlayment to
flooring, putting in windows with higher glazing,
addressing the construction of walls, etc. Solutions are
typically implemented in phases with acoustic testing
after each phase. This way you can stop implementing
remediation when an acceptable noise reduction is
achieved.

TRANSIT ORIENTED DEVELOPMENT

Light rail systems are an efficient way to connect cities
and spur development. The challenge is they create
noise and vibration. Here’s what you need to know
about where the noise comes from and what can be
addressed:
Vibration travels through the ground
When a train runs close to a noise sensitive project
(residences, arts venues, medical facilities, recording
studios), the building needs isolation from the track.
Vibration is usually a challenge when a building is
within 50 ft of a track. One solution is to separate the
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track from the building by filling a ditch with gravel or
a rubberized product so that vibrations don’t transfer.
Train noise goes through the air
Trains are noisy, so when designing to mitigate train
noise, the issues are:
1. Frequency – how often do the trains go by?
2. Length – how long can you hear the train as it
goes by?
3. Speed – while faster trains are louder, you hear
them for less time. Slower trains are quieter, but
you hear them longer.
4. How noisy is the train itself? Noise comes from
wheels, undercarriage, engine cooling systems,
and from the HVAC systems on the roof that cool
the compartments.
As rail lines expand, homeowners’ associations
(HOA’s) often petition for mitigation measures such as
walls or operational parameters for the train.
For buildings in proximity to a train line solutions
come in the form of wall construction and glazing.

ACOUSTIC RESOURCES

5 Helpful Acoustics
Resources every Architect
Needs for Urban Design
It’s easy to see why acoustics can be such a
headache for urban designers, which is why we want
to share some basic resources for architects to make
having the conversations about acoustics easier.

1. SIMPLE TERMS TO KNOW AND
HOW ACOUSTIC ISSUES GET
SOLVED.
Acoustics is the umbrella term for several disciplines.
Here’s what comes into play for architects working
in urban areas:
Room Acoustics: The discipline of controlling
sound within the interior of a space. This is usually
accomplished through finish materials, surface
shaping, and room shaping.

Sound Isolation: This discipline focuses on the
transfer of sound between spaces or from sources
external to the building. For external sources,
control is usually accomplished through façade
constructions (generally limited by the glazing) and
barriers. Internally, this happens through partition
and floor/ceiling construction, door seals, and
penetration details.
Noise and Vibration Control: This discipline deals
with noise and vibration from mechanical, electrical,
and plumbing systems. These issues get solved
through strategic locations of mechanical plants and
equipment, the equipment chosen, duct layouts and
specialty isolation features.
Environmental Acoustics: This discipline focuses
on how the building is impacted (or impacts) the
environment around it. Work includes analyzing
site conditions through measurements, computer
modeling, while also reviewing local noise
ordinances local building codes.
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SUBURBS
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2. WHAT DOES A dB SOUND LIKE?
Decibels (dB) are a unit of sound measurement that
quantifies sound pressure level and sound power
level. It’s common for a client (or an acoustician) to
talk about sound in terms of a dB measurement. But
what does that mean?
Here’s a handy chart that relates dB levels to real
world sounds. It provides a rule of thumb when
someone starts talking numbers.

3. TYPICAL NOISE CRITERION (NC)
FOR DIFFERENT TYPES OF SPACES
Noise criterion is a single-number noise rating system
used to quantify continuous building system noise
in a space. Here is a chart with some good rules of
thumb for what different types of spaces should be.
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4. PITFALLS IN COMMON CONTRACT
LANGUAGE
Often the acoustic requirements for a building project
are set by the contract, either between the Developer
and Design Team or between the Property Owner and
Tenant. Here is the language to watch out for:
“MAXIMUM ALLOWABLE LEVELS”
Usually this is expressed as a dBA number and refers
to noise levels between the tenant space to an
adjacent space. The problem is that you can design a
project that technically meets the dBA level but still
has lots of low frequency energy. (Usually experienced
as a thump.) This tends to show up between offices or
residences adjacent to a tenant that uses music such
as fitness centers, bars, or high-energy retail.
ANNOYANCE CLAUSES
Many contracts contain annoyance clauses related
to noise. They use phrases like “should not disrupt
business…” or “at a volume that might disturb others.”
The challenge with annoyance clauses is that they are
highly subjective and therefore difficult to quantify
and defend.

REQUIRED NOISE CRITERION (NC)
To quantify noise levels in a space, contracts can
require the HVAC system within a space to hit a
certain NC level. The challenges come when there
is too much other noise for that to happen such as
intrusive noise from an environmental noise source.

5. SCALE FOR SPEECH PRIVACY (SPP)
Whether you are designing speech privacy for HIPAA
(Health Insurance Portability and Accountability Act)
or simply trying to provide private conversations in
offices, acoustic measures for speech privacy will be
another concern to deal with.
Speech privacy is typically measured in terms of SPP,
or Speech Privacy Potential. This number is derived
from adding the sound isolation component of
construction to the background noise level in the
receiving room (STCc + NC).
STCc is the composite of value of the separating
elements considering the wall, door and/or ceiling
construction between two spaces. For more on NC,
see item #3 above.
The scale below shares what the numbers of SPP
mean in terms of the experience in the space:

NOISE CONTROL

7 Strategies Acoustic Experts Use to Control
Noise in Urban Areas
Noise issues can create heated—and often litigious—
conflict between neighboring tenants and residents.
With good reason.
Researchers have reported associations between
environmental noise exposure and high blood
pressure, as well as stress induced by sleep
disturbance and annoyance.
But most of us don’t feel like we can do anything
about noise in urban areas—after all, cities are just
noisy, right?
As acoustic consultants, we get a lot of different calls.
Here are seven ways noise can be controlled in urban
areas.

1. PREDICTIVE MODELING CAN
PROTECT A HOSPITAL’S PATIENTS
When a psychiatric hospital learned there would be
an outdoor death metal concert just outside of its
windows, they petitioned the city to block the concert
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from happening because it could be detrimental to
patients struggling with suicidal ideation.
“Computer-based acoustic modeling makes noise
prediction incredibly accurate,” shares Ryan Knox,
Senior Consultant at Idibri. “We were able to show
that the hospital’s concerns were warranted, and
the concert’s own marketing materials made it clear
that the content would be damaging. In the end, the
concert wasn’t able to get the permit based on the
data.”

2. CONSTRUCTION SCHEDULES CAN
BE ADJUSTED TO REDUCE NOISE
Neighbors and businesses might be surprised at
how often construction noise is modeled for major
construction projects in urban areas.
“We are often hired to do environmental studies for
large projects. This includes measuring existing noise
at the site, but it also includes getting noise data for
all the different pieces of construction equipment.

NOISE CONTROL
(Did you know a concrete mixer runs about 90db?)
Noise is then measured in the field and if it is
exceeding the threshold adjustments are made to the
construction schedule to minimize equipment and
lower noise levels,” shares Knox.

3. GLAZING AND FAÇADE
CONSTRUCTION CAN BE THE
DIFFERENCE BETWEEN A 5-STAR
HOTEL OR A BUNCH OF ONE-STAR
REVIEWS ON TRIPADVISOR
Urban noise can make or break guest experience,
especially when a luxury hotel gets constructed near
train tracks.
“We serve a lot of hotel resorts, but it becomes
really challenging when those luxury properties are
adjacent to commuter and freight rails. We work with
architects to reduce the interior noise level in the
sleeping areas from both the average noise levels (for
code minimum) and the peak noise level caused by
the train horn (for increased quality). These types of
projects feel personal to me because I once spent a
lot of money on a luxury resort only to stay awake all
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night because of the train horns,” shares Krisi Hinova,
Consultant at Idibri.

4. BIGGER SPEAKERS AREN’T ALWAYS
LOUDER
While HOA’s might get nervous about the size of the
speakers at an outdoor music venue, sometimes that
size is strategic.
“On an outdoor amphitheater project, we were tasked
with designing a rock-n-roll speaker system but also
with mitigating noise drifting into the residential
neighborhoods adjacent. Speaker system coverage
predictions showed that by having longer speaker
arrays we could better control where the sound from
the system traveled. Additionally, using a larger
compliment of subwoofers allowed us to steer the
low-frequency energy into the crowd and away
from the neighborhoods. Reducing the quantity of
speakers would have reduced control and made it
louder in the neighborhoods! Counterintuitive as
it may seem, a bigger system doesn’t also mean it’s
louder everywhere,” Ben Boeshans, Senior Consultant
at Idibri.

NOISE CONTROL

5. FINISH MATERIALS MAKE THE
DIFFERENCE IN WHETHER OR NOT
YOU WIND UP HITTING THE CEILING
WITH A BROOM HANDLE.
Whether it is the thump of a sub bass from your
neighbor’s favorite workout jam, or the click-clickclick of after-2am-date-heels, a lack of vertical sound
isolation can spark hostility like nothing else.
“With the trend in light clean finish materials in
multi-family residential units, there is a risk of sound
intrusion from upstairs residences. The most common
culprit is someone walking on a hard floor with the
impacts clearly audible in the space below. Since
carpet is not universally used these days, this becomes
a problem. The likely solution often requires either
a resilient underlayment under hard flooring or a
resiliently attached ceiling in the space below. Or
sometimes both,” shares Vance Breshears, Director at
Idibri.
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6. LEASE AGREEMENTS ARE A SOLID
STRATEGY.
Locating a diverse mixture of spaces in close proximity
can create challenges with isolation. It’s critical that
developers and businesses think about acoustics and
sound isolation, not just in their facility construction
and planning, but also in their Lease Agreements.
“Locating a Spin Studio adjacent to a Meditation
Studio, or a Community Event Center adjacent to a
Lawyer’s Office should make any tenant or landlord
nervous. These are the types of calls we get on a
regular basis, and they are much easier to resolve as
part of the initial build-out of the tenant spaces” notes
Robert Rose, Senior Vice President at Idibri. Lease
Agreements can also require processing and limiting
in the sound systems to ensure operators don’t
exceed prescribed levels.
Even when construction is increased to minimize
noise intrusion, having specific language in a Lease
Agreement helps keep neighbors’ friends. Including
language that clearly defines acceptable levels for
both average and peak events will ensure a business
can remain successful while also being a good
neighbor.
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7. BUILDING FOR THE FUTURE.
Whether you are developing a Net Zero
Energy Building, revitalizing a brownfield site,
or implementing a facility plan for equipment
replacements, projects which focus on minimizing
the future impact on the environment are beneficial,
but they can create some acoustic challenges. The
ability to open windows for added personal comfort
and increased fresh air might also invite the noisier
urban sound levels of the nearby mass transit systems
into the work/living environment. Increasing the air
filtration systems and adding economizers to optimize
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the energy required for cooling may also increase the
static pressures and fan noise of the systems making
the work/living environment louder. The replacement
of outgoing generators to keep up with the 24/7
demand for online data storage may require larger
enclosures to meet the increased demands for quieter
work/living spaces.
“Working together with the design team, engineers
and cost analyzers to optimize not only the
environmental gains for the projects but to consider
the wellness and sensitivities of the end users makes
the day-to-day work fulfilling,” shares Courtney
Schoedel, Senior Consultant at Idibri.

CASE STUDY

Case Study: 1200 Broadway | The Gulch
The Gulch in Nashville is a mixed-use development
with an eclectic mix of restaurants, shops,
entertainment venues, and residential high rises. 1200
Broadway is a residential tower in this development
with amenities like a Sky Lounge, pool, dog runs,
onsite recreation and fitness, conference rooms, office
space, parking garage, and a Whole Foods grocery
store.
Like with all mixed-use developments, the live / work /
play ethos creates complexities in the acoustics of the
space because of the different types of spaces that are
adjacent to each other. Amenities can be particularly
challenging.
Group fitness rooms and spin studios often feature
high energy music and amplified instructors. Fitness
areas also tend to have weight machines that can
create impact noise. For 1200 Broadway, we specified
isolated floor systems and isolated ceiling systems to
protect the offices below and the residences above
the space.
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CASE STUDY
1200 Broadway is designed so that professionals
and young families can experience downtown living
with amenities that suit their lifestyles. It is on trend
for a new wave of residential projects geared to next
generation urbanites.
Stats
• 859,000-square foot
•

26-story

•

313 luxury apartments

•
•
•
•
•
•
•

66,715 SF of creative office space
41,500 SF ground floor Whole Foods Market
4,882 SF of additional retail
4/1,000 parking ratio.
Design by HKS

Construction by Turner

Idibri’s scope included acoustics and low voltage
including AV, IT, and security for the project.

Mechanical plants are another necessary noise
producer. Idibri reviewed potential noise flanking.
The solid barriers in HKS’s design and vibration
isolation for the roof top equipment reduces noise and
vibrations from spilling to residences below.
Turner Construction hired Idibri for additional testing
for residential wall units to make sure they would meet
quality standards in different conditions. If an assembly
didn’t pass, we worked with the team to make
adjustments so they could deliver what was expected.
Photography by Tom Harris
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HOW CAN WE HELP?

Urban Projects Don’t Have to
be Noisy
Noise mitigation is a frequent target of value engineering
cuts. While they don’t feel tangible during design, they
can become major headaches once a project opens.
If you hire a skilled team to partner with you during the
design process, you can wind up saving millions through
adjacency planning, construction in residential units, and
minimizing the impact of transit noise
After all, the very best urban projects are the ones where
no one ever notices the noise. And if you do find yourself
with noise issues, reach out to connect@idibri.com. We
can help.

Idibri specializes in improving human engagement within the built environment. A multidisciplinary
team in acoustics, technology, and theatre planning, and we work closely with design teams
to create environments that spark communication and connection. We are experts in creating
connection .
connect@idibri.com | 972.239.1505 | idibri.com

