
1

Acoustic Performance
Key Principles of 1
Why acoustic programming is essential  
to designing productive workplaces
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Introduction 
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Acoustic privacy has become an increasingly important programming requirement that architects, 
designers and facility managers must account for in the design of contemporary workplaces. Over the 
past 20 years, office design trends have transitioned from private offices, to cubicles to open office 
plans, and to hybrid flexible workspaces. Since the impact of Covid-19, the design of the workplace 
is now also being driven by risk-mitigation strategies to create a safe and healthy environment that 
address downsizing, de-densification, social distancing, flex spaces and shared workspaces.

For a workplace to effectively deliver acoustic privacy, pre-planning is a necessity, which requires: (1) 
accurate space programming, (2) the specification of effective sound absorption materials, (3) the 
selection of quality sound-blocking products, and even (4) a strategy to mask sound effectively. Since 
the beginning of the 21st century, interior demountable walls gained acceptance as a method to 
divide space given its inherent flexibility and ability to be reconfigured, the long-term cost savings tied 
to 7-year depreciation, and its ability to support both visual persistence and daylighting within work 
environments.

Many interior demountable wall companies promote that their products deliver “the best” or “highly-
rated” sound-blocking and sound absorption properties, or that their product will deliver a specific STC 
or NIC acoustic rating. The efficacy of such claims is difficult to accurately measure, given the variety 
of building factors and materials that impact acoustic performance as well as how it was acoustically 
tested. The goal of this 5-part series of documents is to debunk the acoustic performance claims tied to 
interior demountable walls, and clearly delineate the key knowledge nuggets that architects, interior 
designers and facility managers need to understand prior to selecting an interior demountable wall 
product that requires a high level of acoustic performance.

Holoform Realm™ System 
Hourigan, Richmond, VA
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Drivers of Office Worker Dissatisfaction2 
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Office Layouts

Enclosed Private

Enclosed Shared

Cubicles  with High Partitions

Cubicles with Low Partitions

Open Office with No/Limited Partitions 

It is a known fact that poor interior acoustic design adversely 
affects an organization’s ability to operate efficiently. With 80% of 
most companies’ overhead in employment costs, it is logical that 
employers would want to find ways to improve productivity. 

High density floor plans and open-plan offices deliver poor speech 
privacy conditions and have contributed to increased noise 
disruptions, lack of speech clarity, breaches of confidentiality, 
reduced levels of concentration, increased mistakes and poor 
productivity.1  

Closed doors on private offices, conference rooms, phone booths, 
huddle rooms and team rooms do not guarantee speech privacy. 
For financial firms, healthcare providers and educational institutions, 
privacy relative to HIPAA regulations, the Gramm Leach Billey Act 
and FERPA is a workplace requirement. And, knowledge workers 
within technology, legal, scientific, accounting, architecture and 
consulting firms need to concentrate, thus requiring workspace 
design that supports their sensitivity to noise and distractions.

As early as 1999, a study by Cavanaugh and Wilkes noted that 69% 
of employees were dissatisfied with the noise level at their primary 
workspace.3  It is not difficult to correlate the outcome of poor 
workplace acoustics control to a loss of workplace productivity. In 
2014, Steelcase conducted a study that found that employees lost as 
much as 86 minutes per day due to noise distractions.4  Even using 
conservative estimates, this adds up to big monetary losses. For 
instance, 20 minutes daily is roughly 4% of an average employee’s 
workday (based on an 8-hour day). Quick math shows that a 
company with 100 employees and an average employee salary cost 
of $100,000 could be losing $400,000 a year in lost productivity.

Impact of  
Productivity  
Due to Poor  
Workplace  
Acoustic  
Performance



4

1 |  Key Principles of Acoustic Performance

   Sound Absorption   
 Absorbs sound within a space

•  Use of highly absorptive materials,  
such as ceilings, carpeting,  
fabric wall panels, soft furnishings

•  Performance is usually denoted by an  
NRC (Noise Reduction Coefficient) or SAA 
(Sound Absorption Average) rating

 Sound Blocking   
 Blocks sound between spaces

 • Physical demising wall or construction  
  that creates an enclosed space

 • Performance is usually denoted by an  
  STC (Sound Transmission Class) or CAC  
  (Ceiling Attenuation Class) rating

  Sound Masking  
 Covers workplace sounds 

 • Electronic systems that create ambient  
  or white noise to mask sounds

 • Defined by a sound level and  
  measured in dBA

A

B

C

Designing Workplaces  
for Acoustic Privacy

A

B

C

Generally speaking, the isolation of open- and closed-plan offices 
from noisy aisles, corridors, coffee areas and meeting rooms can 
be designed into a workplace through a combination of effective 
space planning and the selection of architectural building products 
that enhance acoustic privacy. Four factors must be balanced within 
a workplace to deliver acoustic privacy: (1) loudness of the noise 
source (loud speaking/shouting), (2) the sound-blocking ability of 
demising constructions (i.e. walls, doors, windows) to reduce the 
noise, (3) background noise levels (pleasant background sound 
that covers noise) and (4) the audible sensitivities of employees 
(tolerance levels). 

Workplace acoustic privacy is increasingly being planned for  
programmatically. This approach assures that meeting rooms, 
conference rooms, private offices, focus rooms, public spaces and 
flexible work areas are planned and designed in a manner that  
maximizes each employee’s ability to concentrate, learn and  
collaborate to support their productivity. 

The design of open-plan spaces always includes consideration for 
the layout of workstations and the organization of teams within. 
Key elements that affect the acoustical performance of open 
plan spaces are sound absorption, heights of screens and storage 
units, background noise, the degree of workstation enclosure, the 
distance between workstations and the room’s dimensions. 

Workers in open-plan offices are more likely to complain about 
acoustics than workers in a more traditional, enclosed office 
structure. More than 50% of cubicle occupants think that poor 
acoustics interferes with their ability to get work done. The lack of 
acoustic privacy was also found to be a significant environmental 
stressor to occupants. Acoustic satisfaction is a function of both 
noise and speech privacy. Usually acoustic dissatisfaction is the 
result of intruding speech, telephones/speakerphones and audio 
(music, computer, TV) noise. This acoustical dissatisfaction can lead 
to office discord, lost productivity and employee distress.5 6 7    

To address these issues, architects, designers and engineers 
typically use a 3-tiered approach: (1) sound absorption,  
(2) sound blocking, and (3) sound masking.

The ABCs of Sound

More than 50% of cubicle occupants               
 think that poor acoustics interferes  
     with their ability to get work done. 
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While the science behind sound is well understood, using that 
science to create the desired acoustical quality within a building 
or room is complex. The simplest way to control sound is by 
blocking it, through the use of walls, partitions, windows, doors 
or other physical structures. Without barriers to block sound, 
speech and distracting noises travel freely. The use of workstation 
partitions and enclosed spaces will help if the materials and 
products specified have reliable acoustic test results that support 
stopping the transmission of sound.  

Sound hits various surfaces within an environment and reflects 
back into the space. The harder the surfaces in a space, the more 
the sound volume remains high and increases reverberation 
(echo) within a space. In order to control this transmission, 
absorptive materials are typically specified for the ceilings, floors, 
walls and partitions. Generally, these materials also have been 
tested to define their effectiveness at reducing sound levels.

Sound masking can also be utilized to cover sound. This 
technology has been around since the 1950s and consists of 
a series of electronic components and loudspeakers typically 
installed above the suspended ceiling, which distributes a 
comfortable background sound throughout the environment. 
These systems have been specifically engineered to cover the 
range of frequencies in human speech, improving privacy.  

Sound masking does not cancel speech, it simply shortens 
the distance from which a talker can be overheard. Most office 
environments allow speech to travel 50-100 feet. With sound 
masking, that distance is cut closer to 15 feet, and overheard 
speech is less intelligible than it would be normally.

The bottom line is that no single acoustical “solution” can be 
universally applied to address the acoustic needs of every 
environment. Each environment features unique parameters 
the architect and designer must consider when developing 
floor plans, selecting materials and designing spaces. Virtually 
every material used on furniture, walls, floor coverings, window 
treatments, and computer equipment will affect sound to some 
degree. The proper specification and design of wall partitions, 
ceiling systems and floor/ceiling assemblies for the distinct 
qualities of a space will ultimately achieve the most effective 
sound control.

Most office environments allow  
                    speech to travel 50-100 feet.
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Typical Acoustic 
Problems within 
Buildings
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Regardless of how well an architect or designer specifies and 
selects materials and products to mitigate sound and improve 
workplace acoustic performance, there are a variety of issues tied 
to the building that will negatively impact it. Such issues are not 
a given but will be affected by the age of the building, the type 
of construction and the current physical quality of the building’s 
structure. 

Sound will always find the weakest link in any building. It will bypass 
or flank any sound attenuation components in walls, ceiling and 
floor assemblies to the opposite side of separation. Hollow spaces 
and gaps between materials will not stop sound from escaping. 
For example, a void at the floor from jacking the gypsum board 
tight to the ceiling for a clean joint, will leave a void at the floor 
juncture, which is typically covered with thin baseboard. By failing 
to caulk the joint between the wall and the floor, a wall’s acoustic 
performance will be negatively impacted, due to sound flanking 
through the joint. 

The red arrows in the illustration below are for direct noise or noise 
passing through a wall into the next room. The orange, blue, green 
and yellow arrows reflect noise that can make it into the next room 
via paths not related to the wall. Noise coming from these paths is 
called “flanking noise.”

Flanking Noise Paths

Noise through ductwork

Structural noise via framework

Noise via concrete slabs

Direct noise as measured in a lab

Noise through fixtures & outlets

Noise  
Source
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The most important issues that affect acoustic performance in building interiors are, in most cases, tied to a failure to address  
flanking paths, inadequate material selections/specifications, and a lack of insulation or sound baffling, especially with a high use  
of hard surfaces. Below are the most typical flanking paths that will affect interior acoustic performance:

• Shared Structural Building Components: By way of  
floorboards, floor joists, continuous drywall partitions,  
continuous concrete floors, cement block walls, and through 
elevator shafts and stairwells

• Structural Joints: Through perimeter joints at the wall and 
floor, and wall and ceiling junctures

• Ceilings: Above and through ceiling space

• Floors: Through floors and floor joist space

• Fixtures and Outlets: Via light switches, outlets and  
recessed lighting fixtures

• HVAC Systems: By way of ductwork, return and supply  
registers

• Plumbing Chases: Through plumbing junctures  
between the walls and floor slab above or at the exterior  
wall juncture

• Walls/Partitions/Demising/Demountable Walls: Around  
the end, over the top, through floor gaps and through an 
adjacent wall

• Doors: Due to poor door construction, poor seal around  
door, or through door to floor gaps

Typical Acoustic Problems  
within Buildings

7
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How Sound Interacts  
with Building Materials
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Sound within a building can be transmitted, absorbed, or 
reflected. Building materials, due to their mass, surface 
smoothness, fiber orientation porosity, air tightness and 
stiffness, play a key role in how sound reacts.8 For example, a 
concrete wall has mass, and provided the concrete wall is tight 
(absent penetrations), very little sound will transmit through 
it. Additionally, because the surface is smooth, there is little 
absorption and a high level of reflection.

The ability of a building to isolate sound is tied to increasing  
mass, decreasing stiffness, adding dampening, or using 
decoupling of mass layers.  Heavier building assemblies block 
sound better than lighter assemblies, and they are better at 
blocking high-frequency sound than low-frequency sound. This 
explains why you can hear the bass and not the vocal track when 
idling in your car at a stop light next to someone enjoying music 
loudly. The mass of a building’s construction can be increased 
easily by increasing the layers of gypsum wall board on a metal 
stud partition, grouting concrete masonry unions, adding concrete 
to structural decks, and thickening window/partition glass. 

Stiffness also plays a significant role, as stiffer structures tend to 
transmit high-frequency sound better. For example, single-stud 
walls with metal studs spaced at 24” on center isolate sound at 
mid to high frequencies consistently better than walls with studs 
at 16” on center. Also, lighter gauge studs will outperform wall 
partitions with stiffer gauge studs. The performance of a single-
stud wall can also be improved by filling the space between the 
wall panels with a sound-absorptive material. 

Another means to improve acoustic performance is by the 
specification, design and installation of floor-to-ceiling assemblies. 
The assembly can be improved by (1) increasing the depth of the 
ceiling plenum, (2) suspending the ceiling resiliently to decouple 
the floor from the ceiling and (3) placing sound absorbing 
insulation in the ceiling plenum.9

Lastly, acoustic performance can be improved through the 
utilization of dampening components of the building structure 
to dissipate energy, thus reducing the severity of vibrations 
and sound transmission. This is why laminated glass assemblies 
are better than monolithic glass of the same thickness. The 
intermediate layers of the laminated glass assembly dampen 
sound, thus providing greater transmission loss and better 
acoustic performance.

The physical aesthetic properties of a room can have a significant 
effect on its ability to manage sound. In general, softer materials 
will absorb sound, while denser materials will reduce or block 
sound transmission. Soft materials are typically used in acoustic 
ceilings, acoustic baffles, acoustic panels/tiles, wall coverings, 
carpeting, artwork, window coverings, and soft seating, thus 
increasing the ability for sound absorption. Denser materials, 
such as wood, tile, metal, concrete and glass, are usually used in 
the construction of partitions and floors which will reflect sound. 

Adequate use of absorption is necessary to control sound 
propagation and aid speech privacy. Thus, the use of sound-
absorbing materials (i.e. in ceilings, partitions and flooring) should 
play a key factor in the design criteria of a space. In addition, items 
such as plants and trees can provide diffusion, which also aids in 
sound mitigation. 
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Balancing  
Acoustic  
Performance  
Factors
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Most acoustics criteria fall into one of 4 categories, as identified 
below, to determine how well a building or space will provide 
the desired level of acoustic performance. To create an effective 
acoustic solution, the building design, material choices and 
building systems must provide the appropriate amount of sound 
absorption, sound blocking, and noise/vibration control. To 
achieve this, architectural product manufacturers perform tests 
on their materials and assemblies in labs and within the field to 
aid architects and engineers in better understanding the acoustic 
performance factors of their products and finished projects. 

1. Prevention of excessive reverberation and loudness  
inside occupied spaces. It is important to provide  
sound-absorbing surface materials inside occupied rooms,  
on the ceilings, walls and floors. 

2. Limitation of occupant noise transmission between  
interior rooms. The key driver is to construct rooms,  
including slabs, walls, windows, doors and penetrations so 
that they limit the amount of occupant noise that transmits 
between rooms. 

3. Limitation of exterior environmental noise transmission 
into the building. A building’s envelope, including the 
roof, façade, windows and doors must be specified and 
constructed to limit the amount of exterior environmental 
noise that transmits into occupied rooms. 

4. Limitation of noise levels generated by building 
mechanical, electrical, and plumbing systems inside 
occupied rooms. The design of the building system is central 
to creating a quiet environment. The selection of quiet 
equipment in conjunction with noise and vibration control 
measures will limit background noise levels. 

 


