
Office Acoustics Are
Changing

D ramatic changes in the office
work force in recent years have

caused a startling redefinition of user
needs. As a result, the flexibility re-
quired of the office environment has
been strained to the limit. No environ-
mental element has been spared, in-
cluding acoustics. Adding to the com-
plex and demanding environment, de-
signers are now mixing closed and
open office designs. Providing opti-
mum speech privacy requires an inter-
disciplinary effort and a holistic ap-
proach, emphasizing the need to inte-
grate acoustical design with lighting,
HVAC, fire safety and power and sig-
nal distribution for a safe, efficient and
cost-effective office environment. A
design methodology utilizing the sys-
tems concept is imperative in today’s
demand for confidential speech privacy.

Through the decade of the ‘70s,
innovations such as the “open office”
and “Bureaulaundshaft” (Landscape
Office) swept through the design field
making it an exciting time to be in this
field. The ’80s brought new research
and a plethora of new products de-
signed specifically to meet the strin-
gent demands for speech privacy in the
open plan. Acoustical jargon such as
Background Masking, Speech Privacy
Noise Isolation Class (NIC’) Speech
Privacy Potential (SPP), and a host of
others permeated manufacturers’ lit-
erature and the press.

The late ’80s brought a new design
trend to mix open and closed offices
and new standards. Just when many
were beginningto grasp the technology
of open office acoustics, including the
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massive use of highly efficient sound
absorbing materials and electronic
masking sound, both material criteria
and terminology changed. After 1.5
years of discussion, we now have a set
of industry consensus standards on of-
fice acoustics. Issued by the American
Society of Testing and Materials
(ASTM), Committee E-33 on Environ-
mental Acoustics, they are based on the
same technology used in the well known
PBS C.1 and C.2 standards. We now
have new rating systems such as Ar-
ticulation Class (AC) and Articulation
Index (AI). These new procedures are
designed to evaluate materials and in-
terior systems in an acoustical environ-
ment typical of today’s office. To meet
the demands of the closed/open office
layouts new materials and systems are
also required.

CHALLENGE OF THE ’90s
The challenge of the ’90s is to de-

sign office environments for comfort,
convenience and efficiency. Only with
an optimum acoustical environment
canmanagement achieve the increased
productivity they promised. Confirma-
tion of the relationship between acous-
tics and productivity has been verified
by every study of office efficiency.
They all state that the human performer
must have an optimum acoustical envi-
ronment to be productive. Achieving
this high level of performance requires
a comprehensive analysis of user acous-
tical needs. Translated into acoustical
design criteria using the new ASTM
procedures, a successful acoustical
environment can be achieved provided

an exacting application of acoustical
systems ensues. A systems solution
will bring together experts in design,
specifications, manufacturing, and the
contractor. An implementation plan
that leaves out any person responsible
for the bottom line is destined to be “an
eavesdropper’s paradise.”

THE SOUND OF SILENCE
To those who spent many years learn-

ing the basics of Sound Transmission
Loss through a partition or floor/ceil-
ing assembly you found that higher
Sound Transmission Class (STC) rat-
ings meant better acoustical privacy.
System designs that provided a good
sound barrier were heavy, constructed
of limp materials or utilized resilient
supported faces with fibrous blanket
cores. These barriers were only as good
as tested in the laboratory when special
measures were implemented by the
installer to eliminate “flanking paths”.
Massive use of expensive acoustical
sealants carefully applied by the con-
tractor were required. By contrast, sound
absorbing materials, rated by their Noise
Reduction Class (NRC), were added to
an occupied space to reduce the rever-
beration time or echos. The more ab-
sorption material added to a space, the
better one could understand speech.
Absorbing materials also lowered the
ambient sound level somewhat. STC
and NRC ratings worked well for their
specific application. And, they still are
the appropriate way to select materials
and systems for the environment in-
tended; namely multi-family dwelling
or closed offices, and to reduce rever-
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beration in commercial spaces.
According to the new ASTM docu-

ments, STC and NRC are inappropri-
ate measurement tools for the open
plan office. The new family of proce-
dures have been specially designed to
evaluate the attenuation of speech
sounds in a fashion similar to their
occupance in an actual office environ-
ment. STC and NRC were designed for
totally different purposes and their use
to rate ceilings, screens and vertical
surfaces for their acoustical perfor-
mance in a typical office will produce
erroneous results. For example, barri-
ers in an open plan are part high and
discontinuous. They readily allow
sounds to reflect over and around them.
Even in an ideal environment, such as
the open sky where sounds are not
reflected back into an adjoining work
station, barriers need not exceed 20
STC. Sound reflections from the ceil-
ing and vertical surfaces become the
major tool to reduce sound attenuation
between work stations. Even with ideal
absorption on the ceiling and vertical

surfaces, normal and confidential
speech privacy cannot be achieved
without the addition of background
masking sound. The new family of
ASTM Standards were specifically
developed to address all these special
parameters. Furthermore, they are “con-
sensus standards” having been written
and approved by the entire industry.

A key design goal of the office of the
’90s is flexibility and an ability to be
reconfigured into new office layouts.
Barriers will move many times in their
life span. Often the barriers will be
located in a position where they reflect
sounds around another barrier. We call
this the flanking position. To avoid
flanking, barrier faces must be ren-
dered highly sound absorbent. Using
NRC values to evaluate the sound ab-
sorbing properties of an open office
barrier are insufficient. By design, NRC
measures the absorptive characteris-
tics at all angles of incident sound. In an
open plan office, flanking sounds occur
overwhelmingly at angles of incidence
between 45 and 60 degrees. Materials

that exhibit a high NRC are not always
effective absorbers at the desired angles,
thereby creating a need for a more
specific means to measure the sound
absorptive characteristics of open of-
fice barriers. The same analysis is ap-
plicable to the ceiling in an open office.
A prime area of reflected sound, ceil-
ings must be highly absorbent in the 45
60 degree angle of incident sound. These
are the angles that reflect source sounds
to an adjoining work station. While
many materials having NRC’s greater
than 90 do provide good speech pri-
vacy, there are some that are ineffec-
tive at the required angles of reflection.
Thus, NRC is not an effective tool to
measure the speech privacy perfor-
mance of a ceiling.

TEST DEVELOPMENT
From the outset, acousticians recog-

nized the need for a set of test proce-
dures that measured the effectiveness
of both materials and the resultant en-
vironment to provide speech privacy in
the open plan office. Speech is the
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Figure 1 - Acoustical treatments for open-plan offices

prime acoustical element in open of-
fice acoustics. The ultimate goal is to
provide degrees of speech privacy suit-
able for the user need. The term “nor-
mal speech privacy” applies to those
situations where minor intrusions are
acceptable such as a secretarial station.
“Confidential speech privacy” denotes
a work station where the sense of an
adjoining conversation is not discern-
ible. Since speech has a substantially
different sound spectrum than that
measured by NRC and STC, new pro-
cedures were required. Coupled with
research findings that some materials
worked better than others in providing
speech privacy, even though they had
the same NRC or STC, it became obvi-
ous that the old procedures were not
measuring the real world. And the third
element of speech privacy, namely
masking sound, had no convenient
measurement procedure.

It was recognized early on that to
achieve any degree of speech privacy
between work stations in an open plan,
careful control of both the signal distri-
bution and background sounds were
required. The environment that pro-

vides “confidential privacy” requires
all three elements--ceiling, barrier-sand
background masking sound. It is an “all
or nothing situation” (see figure 1).
Similar to the weak link in the chain
concept, all three elements must be
optimum to achieve speech privacy.
Specifically, the ceiling must absorb
reflected sounds almost as effectively
as the open sky. Barriers must not leak
direct sounds and must have sound
absorbing surfaces nearly as effective
as the ceiling when in the flanking
position. Electronic masking sound
must exhibit spatial and temporal uni-
formity through out the occupied space
and have a spectrum shape that is loud
enough to be effective as a mask but not
so loud as to be obtrusive. Measure-
ment of background masking sounds
requires more than a simplesound level
measurement. Even a slight difference
in level or spectrum makes the differ-
ence between achieving confidential
speech privacy and no speech privacy.
The goal in acoustical terms is a “sig-
nal to noise ratio” approaching zero.
In that environment even a slight change
in either the signal or background will

cause a significant listener reaction.
Similar to two white colors on opposite
walls, a difference in speech privacy,
with a wide signal to noise ratio is
difficult to notice. Place the two paints
on the same wall, or provide a signal to
noise ratio near zero, and the difference
is obvious. Hence, leaving out any one
of the elements (screen, ceiling and
masking) will make the achievement
of speech privacy at any level an im-
possible task. In fact, using only the
absorbing materials without masking
will make the situation worse since
absorbing materials tend to remove
natural masking sounds causing the
signal to noise ratio to widen rather
than approach zero.

To meet all these exacting needs,
the US General Services Administra-
tion (GSA) enlisted the support of Gei-
ger and Hamme Laboratories to de-
velop appropriate measurement proce-
dures (see figure 2). Starting with simple
tests on the roof of their laboratory to
equate a perfect absorber (i.e., the open
sky) and by contrast, tests in a chamber
with a highly sound reflective gypsum
board ceiling, G & H evolved a whole
new technology. For many years the
resulting specifications issued by the
GSA Public Buildings Service (PBS),
known as PBS C.1 and C.2 were the
industry norm. They were used on mil-
lions of square feet of Government
Office Buildings and private sector
projects. These procedures spawned
the terms Speech Privacy Potential
(SPP) and Speech Privacy Noise Isola-
tion Class (NIC'). Masking sound was
rated by the NC40 level (NC being the
Noise Criteria Curve of 40).

While technically correct and very
effective, a segment of the acoustical
community was not fully satisfied with
the PBS procedures. For example, the
author proposed that the PBS proce-
dures be adopted as ASTM standards
over 15 years ago. The ensuing years of
discussion at ASTM Subcommittee E-
33.02 on Open Plan Acoustics saw
many changes in products, systems
technology and personalities. For all of
these reasons, the new ASTM proce-
dures are enough different from the
PBS documents that new rating proce-
dures were required. Being adopted by
ASTM makes them truly “industry stan-
dards”. While some may desire addi-
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Figure 2 - Testing and limits of open office acoustics per PBS C.1 & 2

tional detail, these new standards rep-
resent a consensus of the industry and
deserve adoption by all who specify or
evaluate open office acoustics. (See
Table 1, New Standards for the Open
Plan Office, for description and listing
of the standards)

OPEN PLAN PRODUCT AND
SYSTEMS SOLUTIONS

Openoffice acoustical products and
system solutions require an integrated
systems approach. Specifically, the

ceiling, part high barriers, vertical wall
surfaces and masking sound must be
compatible acoustically and satisfy all
the other environmental criteria such
as fire safety, lighting, thermal com-
fort, code compliance, power and sig-
nal distribution and aesthetic appeal.
While only a portion of the total con-
sideration, the following comments
about the ceiling, barriers and masking
sound will help assure achievement of
speech privacy.

Ceilings: Ceilings comprise the larg-
est single component for reflected
sounds in an open plan office. The
entire ceiling system including the grid,
board, luminaries and HVAC outlets
must be able to absorb or otherwise
deflect source signals between 45 and
60 degrees from normal. 1-1/2" thick
glass fiber or light density rock wool
boards with porous facings are required.
Materials should exhibit an Articula-
tion Class (AC) of 220. Special lumi-
naries that exhibit performance equiva-
lent to the ceiling board are required;
otherwise there will be “hot spots”.
Large cell (4” or larger) parabolic fix-
tures or “V” lenses with absorbing sides
have proven successful. HVAC outlets
of the standard drop-in variety may
negate speech privacy when located in
the critical path between two work
stations. A better solution is the linear
air bar. And not to be overlooked,
suspension systems with wide flanges
can create a strip of reflections.

Part High Barriers: Barriers must
contain a septum that is capable of
blocking sounds to a degree compat-
ible with the attenuation from flanking
sounds (AC 220). Typical barriers i.e.,
are 1/8" hardboard or 22 ga. sheet steel.
To be effective, these barriers must be
large enough to block direct and dif-
fracted sounds. They should be at least
five feet high, eight feet wide and have
minimum panel joint and floor inter-
face sound leaks (see figure 3).

Figure 3 - Specular reflection between
work stations via vertical surface C

Vertical Surfaces: All vertical sur-
faces including furniture panels, walls,
square columns, window walls, etc.
must have surfaces that exhibit sound
absorption similar to the ceiling panels
(i.e., AC 220). A common solution is a
minimum thickness of 1" glass fiber
board with open weave cloth cover-
ings.
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cells must be 4" by 4" or larger to be
effective. Small cell parabolic lens re-
act to sound much like an acoustical
mirror.

Partitions for the closed/open de-
sign require demountable systems with
sound absorbing faces. While not re-
quired inside the closed office (but
highly desirable), walls exposed to the
open plan space must be rendered highly
sound absorbent and provide an AC in
flanking of 220. At least a 1" or thicker
glass fiber board with open weave
coverings is required. Since most

Figure 4 - Background Sound Masking System Schematic closed/open designs require optimum

Masking: Masking sound systems
should be designed to be compatible
with the ceiling systems. They must
deliver an acceptable sound spectrum
in a uniform fashion throughout the
occupied space. Specifications call for
both temporal and spatial uniformity.
Music is not acceptable as masking
since it is transient. Electronic systems
with dual channel baffled speakers lo-
cated in the ceiling plenum have been
found to be a practical means to pro-
vide sound masking (see figures 4 and

5).

CLOSED/OPEN
DESIGN DILEMMA (see figure 6)

Mixing closed and open offices with
the option of changing back and forth
over time presents a special challenge
to material and system suppliers. Un-
fortunately, most material manufactur-
ers have not risen to the challenge so
few solutions are readily available.

Ceilings are particularly bothersome
since both sound absorption and sound
attenuation are required. In the closed
office the ceiling must block the sound

Figure 5 - Background Masking Sound Spectrum

(sound attenuation) while in the open
office ceilings must be nearly perfect
absorbers (i.e., the open sky). These
two properties are diametrically op-
posed in most materials. One solution
is a ceiling material composed of a
sandwich panel with a high sound bar-
rier backing and a highly sound absor-
bent face. (i.e., a gypsum board backer
with a thick fiberglass facing covered
with open weave fabric). Luminaries
pose a special problem since they too
must be good absorbers and barriers.
The typical fixture that provides ac-
ceptable reflective attenuation utilizes
a large cell parabolic design. Parabolic
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flexibility including the change from
closed to open or open to closed over-
night, a demountable partition is re-
quired. To meet code and client needs,
they may also need a one-hour fire
rating, be able to support systems fur-
niture and have an STC of 40. Systems
that satisfy these criteria are few and
very expensive. As a result, some con-
tractors may design a special partition
system. The problem is that many de-
signers budget for conventional de-
mountable partitions which typically
are one-third the cost. A new partition
system that fills this need and provides
a monolithic look as well has been fully
developed but not yet marketed. Called
MO-DEM, short for monolithic de-
mountable partition, it can provide: 30-
50 STC, NRC of 80, AC of 300 to 550
in the barrier position and up to 220 in
the flanking position, one-hour fire rat-
ing capability, will support hang-on
systems furniture, has space for power
and signal distribution at any point and
is economically feasible.

If a masking system is to be de-
ployed in the closed office area, the

The partition system in a closed office must have highly sound absorbent faces. When
the partition faces the open-plan office area, it will be functioning as a vertical surface. As
we saw in earlier discussions, all vertical surfaces should have a NIC' of 20 or greater in
the flanking position. Within the office itself, the same highly absorbent facings are
necessary to be compatible with the balance of the office acoustical and aesthetic
environment. Unfortunately, few partition manufacturers have recognized this need. One
system that is acceptable utilizes a unique demountable partition composed of steel studs,
gypsum board, and 1 -inch thick faces of glass fiberboard. In addition to providing excellent
sound attenuation (STC up to 50) and sound-absorbing faces (NIC' > 19), this assembly
also can achieve a 1-hour fire rating (Table 2-6). Best of all, the system boasts a monolithic
appearance, a first for a demountable partition system. But while ideal for the closed/open-
plan office and fully researched, this system is not yet being marketed.

The basic conclusion of acoustical control research is that, yes, speech privacy can be
achieved in both open and enclosed offices, but it must be done with an integrated system
including floor and wall coverings, divider panels, ceiling panels and their luminaries, and
background masking sound. The systems approach is essential; there is no single, quick-
fix answer to the problems of overall acoustical control.

Figure 6 - Open vs. closed office acoustics

interior surface of closed offices should levels should be 5 dB. lower in closed
have highly absorptive faces. Yes, offices than in the open area. A simple
masking sound can be used in closedloudness adjustment on the speakers
offices. In fact, it will enhance the will suffice. The use of ceilings with
speech privacy of the walls and ceilings both high absorption and attenuation
dramatically. To be effective, sound will require more power than usual. In
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addition, these systems may not be
acceptable for paging or fire manage-
ment systems since the extra single
pass attenuation of the ceiling system
may significantly alter the clarity of
voice announcements. A system that
has been a proven performer in mil-
lions of square feet of open plan offices
and demonstrated that it can be used in
closed offices as well has a speaker
composed of a high tech speaker
mounted on a baffle mounted in the
ceiling plenum Masking systems are
best designed by an acoustician. The
parameters and subtleties of design are
beyond the scope of this treatise. Call
the author at (818) 587-9672 for addi-
tional details. To assure masking is
acceptable, specify site testing for spa-
tial and temporal (i.e., over time) uni-
formity per ASTM E1041.

HOW TO SPECIFY
The new ASTM Specifications pro-

vide the basics (see table I). However,
ASTM documents do not establish
acoustical criteria. One must identify
user needs and transform them into
criteria appropriate for the situation.
Unfortunately, this is not as simple as
the industry would like. Once it is
established whether the user needs nor-
mal or confidential privacy and whether
there will be open offices, closed of-
fices or a mix of both, documentation
does exist to create a set of specifica-
tions. With this information in hand an
acoustician can create appropriate cri-
teria and identify materials and sys-
tems that will achieve the desired per-
formance. (An example is given in
table II.) The most vexing problem is
finding materials and systems that fit
into the aesthetic, code and budget
restrictions established by the space
planner or designer. (Caution: do not
break up a system solution and leave
one of the components out because it is
too expensive. It would be better to
ignore acoustics altogether.)

MATERIAL & SYSTEM
SELECTION

To assure that acoustical success is
achieved on your project, the designer
and specifier must become acoustical
experts or hire one. To select a consult-
ant contact the National Council of
Acoustical Consultants (NCAC) at
(201) 379-1100. Another source is the

Noise Control Association (NCA), (8 18)
496-1979. For more detailed informa-
tion, the book “Planning and Designing
the Office Environment”, Van Nostrand
Reinhold Publisher, has a full chapter
on Acoustics. An updated and expanded
version was published in 1991. The
ASTM documents provide consider-
able information, but you will be left on
your own to establish criteria. They
also assume the reader understands
acoustics.

SUMMARY
The importance of implementing a

systems approach to optimum office
acoustics cannot be overemphasized.
There is no single, quick-fix answer.
Successful projects are the result of
considerable balance and compromise.
If done properly, the user will not be
aware of the elements that optimize
their performance. If done poorly, the
red ink of financial failure may indel-
ibly plague the project for its entire
useful life. And retrofit acoustics are
notoriously expensive. If good acous-
tics is important to the success of an
office, and we know that it is from all
the productivity studies, then proper
acoustical planning is a must. The bot-
tom line for optimum productivity of
the human performer — be certain that
good acoustics are part of your next
project.
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TABLE I

NEW STANDARDS FOR THE OPEN PLAN OFFICE

The following synopsis describes a family of new standards published by The American Society of
Testing & Materials (ASTM) Committee E-33 on Environmental Acoustics and Subcommittee E-
33.02 on Open Plan Offices. The author is Vice Chairman of Subcommittee E-33.04 (Applications)
and participated in preparing many of these documents. Standards with a number designation are/
or will be published in ASTM Volume 04.06. Those listed generically are in the final phases of the
consensus standards process.

ASTM El041 - Guide for Measurement of Masking Sound In Open Offices

“Use: Measures variation of masking sound over time and throughout a space, and its correlation
to a specified sound spectrum. Can be used as an acceptance or problem solving tool by specifiers.
Result: Spatial and Temporal Uniformity
Discussion: The guide describes the measurement of masking sound in an open office environ-
ment. The masking sound will usually be associated with a masking system, however, in certain
positions and frequency ranges, HVAC equipment may affect or determine the masking sound
spectrum. While intended primarily for open offices, this standard has been effectively used in
closed, or mixed open and closed, offices.”

ASTM E1110 - Classification for Determination of Articulation Class

“Use: Provides a single figure rating that can be used for comparing building systems for speech
privacy. The rating is designed to correlate with transmitted speech intelligence between office
spaces.
Result: Articulation Class (AC)
Discussion: Weighting factors are applied to the one-third octave band attenuation datadetermined
in Method E1111,” E1375-90, and E1376-90. “The weighted data are then totaled and rounded to
the nearest multiple of 10 to yield the Articulation Class. A single number rating is convenient for
ranking building materials and systems. However, for critical applications, a study of all available
frequency data is advised to determine suitability.”

ASTM E1111 - Test Method for Measuring the Interzone Attenuation of Ceiling Systems.

“Use: Provides measurements of the sound reflective characteristics of ceiling systems when used
in conjunction with partial-height space dividers.
Result: Interzone Attenuation” and Articulation Class (AC)
“Discussion: The ceiling system test specimen may include ceiling board, ceiling grid, lights, HVAC
outlets, and related items. It is restricted to measurements with a fixed space divider height of 1.50
m (60 inches), a ceiling height of 2.7 m (108 inches), a sound source height of 1.20 m (48 inches)
and microphone positions at 1.2 m of height. The interzone attenuation is the difference, in decibels,
in a given one-third-octave band, between the measured reference level and the level measured at
a nominal interzone distance.” The preferred single number rating is the Articulation Class (AC) as
described in ASTM E1110.

ASTM El 130-90 -Test Method for Objective Measurement of Speech Privacy in Open Offices
Using Articulation Index.

“Use: Field test of speech privacy in an open office. It can be used as a part of acceptance criteria
for a completed office, or using a mock-up, may be helpful in predicting the privacy in a planned
layout.
Result: Articulation Index (Al)
Discussion: The speech privacy between open offices is determined by the degree to which
intruding speech sounds from adjacent offices exceed the ambient sound pressure levels at the
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listener’s ear. This test method describes a means of measuring speech privacy objectively between
locations in open offices. It relies upon acoustical measurements, published information on speech
levels, and standard methods for assessing speech privacy. It measures the overall performance

ASTM E1374-90 - Guide to Open Office Acoustics and Applicable ASTM Standards.

Use: “This guide discusses the acoustical principles and interactions that affect the acoustical
environment and acoustical privacy in the open office.”
Result: Guidelines and suggestions
Discussion: “This practice is intended for the use of architects, engineers, office managers and
others interested in designing, specifying or operating open offices.” “A successful open plan office
is the result of careful coordination of the several components- ceiling, wall treatments, furniture and
furnishings, heating, ventilating and air-conditioning system and masking sound system.” “--the
guide attempts to clarify the many interacting variables which influence office privacy, --.”

ASTM E1375-90 -Test Method for Measuring the Interzone Attenuation of Furniture Panels
used as Acoustical Barriers.

Use: Provides a “measurement of the interzone attenuation (ie sound barrier characteristics) of
furniture panels (screens or part high barriers) in open-plan spaces to provide speech privacy or
sound isolation between working positions.”
Result: Inter-zone attenuation and Articulation Class (AC)
Discussion: The part high space divider specimen may be systems furniture panels, screens or the
like installed in a typical in use configuration. “The method measures the degree to which sound is
diffracted over the top edge and transmitted through the panel.” As with the companion ceiling test
E1111, the procedure is restricted to measurements with a pre-determined ceiling at a fixed ceiling
height of 2.7 m (108 inches), a sound source height of 1.2 m (48 inches), and microphone positions
at 1.2 m of height. The barrier height and configuration may vary per design. The interzone
attenuation is the difference, in decibels, in a given one-third-octave band, between the measured
reference level and the level measured at a nominal interzone distance. The preferred single number
rating is the Articulation Class (AC) as defined by ASTM E1111.

E1376-90 -Test method for Measuring the Interzone Attenuation of Sound Reflected by Wall
Finishes and Furniture Panels.

Use: “...measures the degree to which reflected sound is attenuated by the most commonly found
vertical surfaces in open-plan spaces.”
Result: Interzone Attenuation and Articulation Class (AC)
Discussion: “The vertical surfaces covered by this standard include wall finishes, such as sound-
absorbent panels, and furniture panels or screens. It does not cover such items as window finishes
or furniture other than panels.” A companion to ASTM E1375 and E1111 the test setup is identical
with the exception that the specimen covers a portion of the test chamber wall in the flanking position
such as may be found with a screen located perpendicular to a wall and spaced several feet away.
The preferred single number rating is Articulation Class (AC).

(Proposed ASTM Standard) - Standard Method of Test for Airborne Sound Attenuation
Between Rooms Sharing a Common Ceiling and Plenum.

Use: “Measure the sound attenuation provided by a suspended ceiling in the presence of a
continuous plenum space.”
Result: Sound Transmission Class (STC)
Discussion: An adaptation of the well known AMA I-II, this “method utilizes a laboratory space so
arranged that it simulates a pair of horizontally adjacent small offices or rooms separated by a
partition and sharing a common plenum space.” “...the only significant sound transmission path is
by way of the ceiling and the plenum space.” This procedure is one of two methods to evaluate the
acoustical performance of ceiling systems in an open/closed plan design, the other being E1111.
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Table II

SUGGESTED ACOUSTICAL CRITERIA
FOR

AN OPEN/CLOSED OFFICE REQUIRING “CONFIDENTIAL SPEECH PRIVACY”

Environmental element Criteria Test Reference

Ceiling System:
(Including grid, lights,
board and HVAC outlets)

Part High Space Divider
(Barrier Position)

Part High Space Divider
(Flanking Position)

Full High Space Divider
(Barrier Position)

Full High Space Divider
(Flanking Position)

Wall and column covers

Window Walls

Raised Floor Systems

Masking Sound System

Field Evaluation of
completed pair of typical
work stations

Application of Ceiling

Application of Acoustical
Materials in general

AC > 220
STC > 40
Compliance

AC > 220

AC > 220

AC > 550

AC > 220

AC > 220 ASTM E1110 & E1376

AC > 220 Revised version of
ASTM E1110 & E1376

STC > 40

+/- 2 dB
Spatial & Temporal Uniformity

Al < .05

Compliance

Compliance

ASTM E1110 & E1111
ASTM Proposed Method
ASTM C635 & E1264

ASTM E1110 & E1375

ASTM E1110 & E1376

Revised version of
ASTM E1110 & E1375
ASTM E1110 & E1376

Inverted version of
Ceiling Attenuation

ASTM E1041

ASTM E1130

ASTM C635

Expanded version of
ASTM E1374
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