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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The preecedures—tsed—to—developth ment-and-these—ntendedfor-its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documéntmay be the subject of
patent rights. ISO shall not be held responsible for identifying any or all su¢h“patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Techtiical Barriers to Trade (TBT), see wiww.iso.org/
iso/fpreword.html.

This[document was prepared by Technical Commiittee ISO/TC 43, Acoustics, Subcommittee SC 1, Noise.

Any feedback or questions on this documentshould be directed to the user’s national standpards body. A
complete listing of these bodies can be feund at www.iso.org/members.html.
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Introduction

Open-plan offices are increasingly common. They can cause apprehension from users due to noise
and the difficulty of performing two theoretically contradictory activities in terms of acoustics: oral
communication and focused individual work. In this type of space, disturbance caused by speech can
result in tension between people who want to concentrate and people who are required to talk to

perform the

ir activity.

This document is concerned with the acoustics of open-plan spaces and, more specifically, cognitive
effects of noise, i.e. acoustic comfort and noise disturbance linked to the obligations of the activity.

It is intendé
offices. Its a
for discussi
itis intende

management companies decide upon their objectives and the resources linked to the‘architecturg

layout of op

The aim of {

acoustics, which are easy to use and correspond to the perception of the acoustical environment bj

occupants o

Studies(3] td

activity of an individual are the most disturbing and shall be minimised. They most often come

adjacent wo
document i

The approa
also to opti
intelligibilit
more distan
concepts of

This documjent provides an opportunity to reflect further, by including an analysis of activitieg

involve mor]
open-plan s
such as furn

This documn
achieved in
disturbance
and the exp
employees.

This docum

d for stakeholders working in the planning, design, construction or layout of open
im is to help them provide users with a good level of acoustic comfort. It is meant-asa
pbn and dialogue between the stakeholders involved in creating office spaces. lh|partig
] for project owners to fine-tune the drafting of the acoustic specifications andhelp p

bn-plan offices.

his document is to offer principles, descriptors and measurement@nethods to charact

f the spaces.

[5] have shown that noises that are uncontrollable, intelligible and with no link t

rkstations, recreational areas, shared areas or neighbouring offices. For this reason
focused on containing speech propagation.

th chosen for open-plan spaces is to limit disturbance between adjacent workstation|
mize comfort for short-distance conversations. The underlying idea is that a high ley

t workstations. This document addresses the issues of noise comfort, in particular vi
'discretion” and "distraction reduction".

e or less collaboration on _the'one hand, and by addressing everything that constitut
pace on the other, in particular in terms of surface treatments and additional office 14
iture, acoustic screens or’low dividers, etc.

ent establishes, alink between acoustic quality and the acoustic performance t
hn open office/Fhe principles and descriptors apply to usual situations in terms of aco

ectations-of the organisations that use them regarding productivity and the well-bei

ent'reflects the technological and economic context of office construction in relation to

-plan
basis
ular,
oject
e and

erise
y the

b the
from
this

s but
rel of

iy in the area of communication (near to the workstation) results in less disturbanice at

a the

that
ES an
lyout

o be
ustic

privacy and/discretion. They also include the working practices inherent to these spaces

ng of

both

operations

n unfurnished offices and resulting layout practices. In addition, this document ref

lects

the expectations of the end users, based on the experience from the members of the commission and
publications available at the date the text was drafted.

Vi
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Acoustics — Acoustic quality of open office spaces

1

Scope

This document provides technical guidance to achieve acoustic quality of open office spaces to
support dialogue and formal commitment between the various stakeholders involved in the planning,
design, construction or layout of open-plan workspaces: end customers, project owners, prescribers,

conspltants, etc.

It is gpplicable to all open-plan offices in which the following activities are performed:

Morg specifically, this document applies to refitting\projects of existing business sites (renc
or chlange or add activities) and layout projectsfob new spaces and spaces delivered unfurn

It coyers both the activities and the operatiens of the following stakeholders:

2

$pace type 1: activity not known yet - vacant floor plate;

$pace type 2: activity mainly focusing on outside of the room communiéation (by telep
yideo);

$pace type 3: activity mainly based on collaboration between peaple at the nearest wo
$pace type 4: activity based on a small amount of collaborative work;
$pace type 5: activity that can involve receiving public;

$pace type 6: combining activities within the same¢space.

énd customers: diagnosis, survey, expression of needs in keeping with their knowledg
facoustics;

roject owners: drafting conitract specifications;

roject management companies (architects, acousticians, ergonomists, economists an

hone/audio/

rkstations;

vation and/
ished.

b in the area

1 consulting

ngineers): indicating-the performance of acoustic solutions and the layout principles used to

chieve the resultéxpressed in the specifications;

uilding tradérs? reaching a clear and verifiable target with respect to the choices of m
plementation;

uilding developer: promoting indoor environmental quality, including acoustic comfq
petations in order to use it as a competitive element;

aterials and

rt, in estate

specialists in occupational health, satety and quality;

expert assessments and consultancy.

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 354, Acoustics — Measurement of sound absorption in a reverberation room

[SO 11654, Acoustics — Sound absorbers for use in buildings — Rating of sound absorption

© IS0 2021 - All rights reserved
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and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.1 General terms

3.1.1
target valu
value set as

Note 1 to ent

3.1.2

al
-

an indication in order to evaluate a situation and act upon it

'y: Compliance with a target value is not a requirement of this document.

required value

value set as

Note 1 to ent

3.2 Term

3.21
office
space wherg

3.2.2
open-plan §

an objective

Fy: Compliance with required values is a requirement of this docunient.

s related to the workspace layout

professional or administrative duties are pgrformed

pace

open-plan o¢ffice

open space
shared spa
workspace

workstation

Note 1 to ent
work, etc.

3.2.3
workstatio
position occ

3.2.4

Ce
designed to accommodate multiple persons working without full separation bet}
S

I'y: The activities performed in an open-plan space can be discriminated: telephone, administj

n
upied to.perform a task

workspace

iween

ative

open-plan space (3.2.2), in which the workstations required to perform the activity are distributed

3.2.5

open-plan space area
total floor area, in square metres, of the open plan office

EXAMPLE Areas, floorplates.
3.2.6
occupancy ratio

number of workstations occupied at a given time, divided by the total number of workstations

© ISO 2021 - All rights reserved
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divider and screen
vertical partition, which partially divides the space and crosses the virtual line joining a noise source
(e.g. someone speaking) and a reception point

Note 1 to entry: It can be composed of several assembled items. In particular, it is used to:

— T

educe sound propagation between workstations;

— provide extra absorption;

— delimit a route for movement between a set of workstations;

— delimit acoustically an area for informal, short discussions in an open-plan space;

—

3.2.9

screen fixed to the worktop
low tivider
i

vert
work

Note [l to entry: This screen can be installed in front or to the side of theuser.

3.2.9

actiyity
physjcal actions and interactions that people undertake;in'the workplace environment

EXANPLE Individual work, collaboration, communication, recreation and restoration.

3.3

3.3.1
intel

percentage of speech understood

3.3.2
nois
phys
unw
conc

Note
the a
is not
distu

onfine a source of occasional noise, such as a photocopier, fax machine, water fountair, etc.

al item held by the worktop, used to delimit the workstation xisually, reduce no
stations and can provide acoustic absorption close to users

Terms related to acoustics

ligibility

b disturbance

jological (sensory) and ‘psychological (perceptual and cognitive) process incurred
inted sound, which/ tends to create a situation of unease or discomfort by dig
bntration of andndividual

1 to entry: Amtong others, it depends on physical factors such as noise level, frequency and re
Coustic pienomena, to which the individual is subjected. Different sources cause different dis
ed thatother non-acoustic factors can affect noise disturbance. Generally, individuals' sensit
rbaric€’is not the same.

se between

by intrusive
turbing the

peatability of
turbances. It
ivity to noise

3.3.3

discretion
situation obtained when an effort is required to understand the content of a conversation emitted from
a neighbouring workstation

Note 1 to entry: Under these conditions, conversation is not a cause of distraction. A high level of discretion
reflects low intelligibility and rapid decrease in the energy coming from the source workstation.

3.34

Lombard effect
phenomenon of a person unconsciously altering his/her way of speaking (adaptation of fundamental
frequency, sound level and articulation) to make up for the presence of surrounding noise and to be
better understood by his/her conversation partners

© ISO

2021 - All rights reserved
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3.3.5
social and welfare spaces
spaces designed specifically for social interaction

Note 1 to entry: These type of spaces may not be compatible with operation of open plan offices, if the spaces are
physically connected, used simultaneously and without regard to normal working operations.

Note 2 to entry: Game areas utilising table tennis, table football or with gym equipment can be very disruptive to
office working and need to be carefully managed and/or physically separated.

3.3.6
signal-to-noise ratio
arithmetical difference between the signal level and the disturbing noise level

Note 1 to ent}y: The signal-to-noise ratio is given in dB.

3.4 Acoustic descriptors and related terms

3.4.1
workstation noise level

LAe
qT
LAeq is the A-weighted, equivalent continuous sound level in decibels measured over a stated period of

time T:

%)

2
1 bPa (t)
Leqr L018| — | 7 |dc |dB
27, 0
where
T is a time interval starting at ¢; and endingat t, (s);
Po iis the reference acoustic pressure yalue (p, = 2 x 10-> Pa);

pa(t) is the instantaneous A-weighted sound pressure at the workstation (Pa).

Note 1 to entry: The noise level at the worpkstation is measured with normal activity in the room (with pffice
equipment operating and a human preserce).

Note 2 to entfy: The measurementis performed as described in Annex E.

3.4.2
spatial decay rate of spéeéech
Dy
rate of spatipl decay-of A-weighted sound pressure level of speech per distance doubling

Note 1 to entpySpatial decay rate of speech is expressed in decibels (dB).

Note 2 to entry: S refers to "speech”.
[SOURCE: ISO 3382-3:2012, modified — Original Note deleted, new Notes to entry 1 and 2 were added.

3.4.3
reverberation time
Tr

time, in seconds, required for the existing noise level inside a room to decrease by 60 dB, when the

noise source is instantly interrupted

Note 1 to entry: Reverberation time is determined by octave bands for frequencies from 125 Hz to 4000 Hz and is
defined in ISO 3382-2:2008.

4 © IS0 2021 - All rights reserved
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Note 2 to entry: In this document, Engineering level accuracy should be used for the measurement of reverberation
time according to ISO 3382-2.

Note 3 to entry: Microphone positions should be between 2 m and 8 m from the sound source, while still
respecting the minimum distance described in ISO 3382-2.

3.4.4

in situ acoustic attenuation of speech

Das o . .
difference, in decibels, between an A-weighted speech source spectrum at 1 m from an omni-directional
source in the free field and the A-weighted sound pressure level at a reception point

Note [l to entry: Calculation method is detailed in Annex A.
Note |2 to entry: S refers to "speech”.

3.4.5
A-weighted sound pressure level of speech at a distance of 4 m
L

p,A, Y4 m
nominal A-weighted sound pressure level of normal speech at a distance 0f4 m from the sound source

Note [l to entry: The measurement position does not need to be located at'this distance from the qound source.
Ly asls m is obtained using a linear regression line from the spatial sound-distribution of the A-weighted sound
presgure level (SPL) of speech.

Note |2 to entry: S refers to "speech”.
[SOURCE: ISO 3382-3:2012, modified — Note to entry 2owas added.

3.4.4

A/SF oor
equiyalent absorption area divided by the floor-surface area

3.4.7
weighted standardized level difference
Dy,

sirrllgvlvle indicator constituted by thewalue at 500 Hz, expressed in decibels, of a reference cyrve, applied
to standardized level differende,)D,

Note [l to entry: The reference)curve is as defined in ISO 717-1.

Note |2 to entry: The standardized level difference, D, is defined by ISO 16283-1 as the differgnce between
the spund pressure.levels created by a source in one of the rooms affected by the reverberation fime T in the
receiying room applied to a reference reverberation time T,.

3.4.§
insulatienfrom internal airborne noise
DnT,A
£¥bo aiobtaod ctamdardizod Jlaonal difforamnca (D A 7Y o d ot i o £ b0
Sum I LIIC VVClylleu SDCUTNMIUUITruUIZCTu iICcvel MIJJCI CriccT \\J-T-I ) dAITU TITAdlCIIl ls Idaciur U

Note 1 to entry: The matching factor Cis defined in ISO 717-1.

3.49

normalized flanking level difference

Dn f

difference in the space and time averaged sound pressure level produced in two rooms by one or more
sound sources in one of them, when the transmission only occurs through a specified flanking path and
the result is normalized to an equivalent sound absorption area in the receiving room according to:

A
Dyg=Ly—Lp=10lg-—
0

where

© IS0 2021 - All rights reserved 5
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the average sound pressure level in the source room, in dB;
the average sound pressure level in the receiving room, in dB;
the equivalent sound absorption area in the receiving room, in m2;

the reference equivalent sound absorption area, in m%; 4, = 10 m2.

Note 1 to entry: This quantity is expressed in decibels.

Note 2 to entry: For clarity, the term D, ¢is used when only one flanking path determines the sound transmission

(such as with

ij out

of several pa
connected elg

[SOURCE: IS

3.4.10
maximum ¢

Lmax'
Maximum A

4 Gener

4.1 Intro

An open-pld
and activity
all the spee
of this spad
communicaf
optimum so
activity, inte
be taken int
constraints

4.2 Meth

suspended ceilings) and ‘the term D 5 is used when only one specified transmission path
ths is considered (such as with structure-borne sound transmission on junctions of threeno
bments).

0 10848-2:2017, 3.1]

ound level

weighted sound level, during a measurement period or a noise event.

nl approach

duction to the general approach

n space is often promoted as a flexible space, a*space for communication (visual and

Ch generated in an open-plan office is always helpful to the work of persons in every
e. As such, open-plan office acoustics dnvolves combined management of co-occup
ion and concentration options required for performing individual activities. To fin
Jution in an open-plan space and fully'understand the complexity of its acoustics, emp
ractions and relative distances between workstations, work teams and departments s}
p account for a given open-plan space. Site environment and the technical and architec
should also be considered:

pdology

This documlent aims to guide the design, building and layout of open-plan workspaces. It makg

recommend
However, it

ption on adepting or modifying the individual or social behaviour of people at
fakes themsinto account as determining elements of the acoustic environment.

This documlent defines six types of open-plan space covering all existing activities and to whic

reader shall
document s{

refér'for subsequently applying the related acoustic criteria. For each type of activity
ptstarget values and required values (see 3.1.1 and 3.1.2).

associated with a job, and for discussion, where information flows freely. However,

four

oral)
not
area
ancy,
d an
oyee
jould
tural

bS NOo
vork.

h the
this

To comply with this document, all the required acoustic criteria defined shall be met for each space
type. In the case of combining multiple activities, it is intended to respect set up values defined for each
activity when defined. The chosen criteria are simple and verifiable, so they can be included and used
in a contractual framework by all parties responsible for an open-plan space building or renovation

process.

This document cannot anticipate individual perception, which is also linked to working conditions
and the way rooms are used. The document therefore offers a comprehensive approach to assisting
management of the acoustic component in open-plan projects.

It includes the following tools that shall be implemented:

— calculation method on D, q: specified in Annex A

© ISO 2021 - All rights reserved
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— a flow chart summarising the whole approach: specified in Annex B, in B.1 (renovation) and B.2

(new building),

— an aid to analysing layouts: Workspace layout and room acoustics, specified in 6.1, 6.2 and 6.3,

an aid to identifying existing acoustic treatments and priorities: specified in 6.4.

Additional recommendations and information:

The following tools can be used to support every step of a project as defined in Annex B.

5

5.1

Opernl-plan spaces shall be adapted to support the activities-indertaken therein. The noise 4

(number of noise sources, noise source level, etc.) .can be very different depending on
activjities.
The Jacoustic challenges specific to these spages call upon closely linked notions of i

and
distyrbance for another. A compromise between intelligibility for communication helpful t
and dliscretion shall therefore be soughtin order to reduce disturbance at more distant woi

This|document defines below six types of open-plan space, which cover all existing actiy
which the reader shall refer for Subsequent application of the related acoustic criteria.

Oper plan offices are not suitable for activities, which require confidential communication
5.2

5.2.1 Description

In this particular situation, the activity is not yet precisely defined. This is the case wh
deve|opérs or a landholding trust are building office spaces. Yet, some attention needs to b
some basic acoustic criteria so that the offices are acoustically acceptable.

a charter on collective use of open-plan spaces: etiquette, see Annex C,

a model survey of the acoustics of open-plan offices for users: see Annex D,

Ilninimum optional requirements for measuring L, r during the activity: see Annex B,
gound masking systems: see Annex F,

gcoustic indicators and values when the activity is not known yet: see Annex-G.

Typology, acoustic challenges and requirements

General

liscretion: the same words can convey-a helpful message for one employee and be

Space type 1:activity not known yet - vacant floor plate

nvironment
the type of

htelligibility
a source of
b an activity
'kstations.

rities and to

En property
e brought to

5.2.2 Noise environment characterising this type of space

Any future fit-out is reliant on the basic provision of the base build. The base build therefore requires
adequate flexibility to accommodate a diverse range of tenancy and fit-out requirements. The less
flexible the base build provision, the less attractive it is to property agents who market it, and tenants
who may want to fit out the space.

5.2.3 Acoustic challenges

A blank office space is developed to be later partitioned and furnished depending on the end user.
Thereby, the main acoustic challenge is to create adequate condition for a later office planning
corresponding to desired objectives. Assuming that external noise intrusion and building services

© IS0 2021 - All rights reserved
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noise are adequately controlled, and there is a good provision of sound insulation between adjacent
tenant areas, the room acoustics requires consideration. For basic informative values, refer to national
regulations or refer to Annex G.

5.3 Space type 2: activity mainly focusing on outside of the room communication
(by telephone/audio/video)

5.3.1 Des

assistance, i
They can be

The spaces

centres, conltact centres, etc.

5.3.2 Noi

There are nj
the vocal eff

Oral commu

Conversatio
conversatio

The general
to-high cong
effortis all {

5.3.3 Aco

The main ad
personal tel

The aim is {
noise level i

There is litt]
The method|

5.3.4 Aco
See Table 1.

ustic challenges

ustic indicators and values

cription of the activity

defined as non-diverse and non-collaborative.

accommodating these activities are often referred to as customer relations centres

e environment characterising this type of space

ultiple noise sources and they generate a significant ambient nfeise level, which can &
ort of all employees due to the Lombard effect.

nication between employees can take place between calls.

ns within a team (colleagues, supervisor or manager).take place at the workstation (:
ns) or in areas adjacent to the open-plan space (long,conversations, training sessions, g

acoustic environment shall enable performante of intellectual work requiring a med
entration level. It shall limit fatigue by ensu¥ing the operator’s comfort, knowing that
he greater when ambient noise level is high.

oustic challenge is to limit aural exposure to the ambient noise and to the noise level ¢
ephone system.

o obtain a high level of-intelligibility with a telephone conversation partner to mini
h the ear and operatorvocal effort.

e requirementfercollaborative work, so greater discretion between workstations is so
involves confrolling and minimising reverberation and sound propagation phenomen

call

ffect

thort
tc.).

ium-

yocal

f the

mise

ught.
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Table 1 — Acoustic indicators and values — Activity mainly focusing on outside of the room

communication (by telephone/audio/video)

Interaction Acoustic Dess:rlp_t 1on, Target values Required values
challenges criterion
At workstation Improving intelligi- |Achieving a suitable |Ly.q7<55dB?
bility at workstation |signal-to-noise ratio
(telephone activity:
frequent short con-
versations)
Limiting noise expo-
sure
Between Reducing distur- Increasing discretion Attenuatfion
worltstations bance between adja- |by reducing intel-
. AP Dy626(B
cent workstations ligibility between g
workstations
On the floorplate Minimising effect of |Attenuating ampli- T.<0,5s|P
many simultaneous |fication inherent T.<0,8 slat 125 Hz
sources to room as much as r
Preventing "Lom- possible by_ reducing N01_se reqluction
" reverberation inside ropom
bard" effect
. . i -
Reducing voice-relat- Egjt?g;nﬁl vrc())lgfnprop Das274B
ed disturbance Lyasamf47dB
a2 Jhuring activity (see Annex E).
b Arithmetic mean of times for octave bands centred on 250 t04-000 Hz.

5.4
wor

5.4.1

This
empl|
requ

This

engineers, etc.

The ¥

5.4.2

Simu

Space type 3: activity mainly based oiv’collaboration between people at n¢
kstation

Description of activity

type of space is laid out mainly-for collaborative or project group work. Communicat
oyees is often spoken aleud* but also comprises telephone conversations. Persons
red to perform short indiyidual tasks requiring limited concentration.

type of space is suitable for advertising agencies, creative/marketing departments
wvork performied’is varied and collaborative.

Noise énvironment characterising this type of space

Itaneous sources can be relatively numerous and, above all, vocal behaviour fluctu

i

lively

o acpnhboarainuzaluing o lbinla st o~ o o
Ol\,lllUOlJll\al CIIIvulv llls lllulbll,ll\, TIILCT ACUIVUITO,.

arest

on between
can also be

, consulting

hte, giving a

The general acoustic environment shall support oral collaborative work between persons from the
same team. On the other hand, acoustic discretion between teams should be optimized.

5.4.3 Acoustic challenges

A high level of intelligibility between workstations within a single team is required. Acceptable
intelligibility with respect to telephone conversations is also required.

On the assumption that the teams perform independent activities, they shall not interfere with each
other. A high level of acoustic discretion between two teams operating close to each other should
therefore be achieved.
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5.4.4 Acoustic indicators and values

See Table 2.

Table 2 — Acoustic indicators and values — Activity mainly based on collaboration between

people at the nearest workstation

Interaction Acoustic Des_crlp_t 108, Target values Required values
challenges criterion
At workstation Ability to communi- |Good to excellent Lpeqrs52dB2
cate without raising |intelligibility at
voice workstation when
speaking normally
Between Communicating Moderate attenua- Attenuatioh
workstationp between team mem- |tion between same
. D, s<4.dB
bers team workstations :
Satisfactory intel-
ligibility within
team when speaking
normally
On floorplatg Reducing distur- Attenuating ampli- T.<05sb
bance between fication inherent T.<0,8sat 125 liz
teams to room as much as r
possible by reducing D,s28dB
reverberation
_ o Lynsam<48dB
Reducing noise in
room by doubling
distance

a During ac

b Arithmeti

ivity (see Annex E).

c mean of times for octave bands centred orr 250 Hz to 4 000 Hz.

5.5 Space

5.5.1 Des

This type o
discussions

resources, p

Thereisah
much collab

Discussions

privacy. Priy

Activity in s

 type 4: activity based on a small amount of collaborative work

cription of activity

f space is laid out for mainly individual work, which may involve very occasional,
Typically, it is used'for performing jobs that involve administration, accounting, hy
rocurement, etc.

gh level of ‘eniployee concentration. The tasks may be varied within a team and there i
prative work.

cannot be held in this type of space to avoid disturbing colleagues and for reaso
Fate areas shall therefore be provided.

thort
Iman

S not

ns of

uch spaces may be defined as individual, less diverse and less collaborative.

5.5.2 Noise environment characterising this type of space

Personnel are mainly grouped into services of around ten people, who may occasionally communicate
with each other. Oral communication between these persons takes place in a quiet voice and is quite
short (sporadically, among colleagues or by telephone). As such, the ambient noise level is low.

The general acoustic environment shall support performance of intellectual work requiring a high level
of concentration by curtailing disturbance by conversations in other departments.
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The acoustic challenge is to achieve a high level of intelligibility at the workstation, reduce intelligibility
between adjacent workstations (except for occasional conversations) and reduce distraction between
different services operating on the same floorplate.

5.5.4 Acoustic indicators and values

See Table 3.

Table 3 — Acoustic indicators and values — Activity mainly based on a small amount of

collaborative work

[Interaction Acoustic DeS(_:rlp_t 1on, Target values Required values
challenges criterion
Workstation High level of intelligi-| Low ambient noise  |Lyo,r<48dB?
bility at workstation |Intelligibility good
to excellent when
speaking at normal
level
Between Need for discretion |High level of attenu- Attenuatfion
worltstations among workstations |ation Dys>6(B
Average intelligibil-
ity among worksta-
tions
On floorplate Reducing distur- Attenuating:ampli- T.<0,5sb
bance -from. con- fication inherent T.<0,8 slat 125 Hz
versations in other |to room(as much as r
services possigle by reducing D,s27dB
reverberation |
' o Lyas4m 47 dB
Reducing noise in
room by doubling
distance
a2 huring activity (see Annex E).
b Arithmetic mean of times for(ctave bands centred on 250 Hz to 4 000 Hz.

5.6

5.6.1

Space type 5: activity that can involve receiving public

Description of activity

Thistype of space can correspond to reception areas at public organisations, insurance agencies, banks,
shopk, etc!

Org

ised for per

nal meetin hi

hall enable |

f interaction

— -

n

e personnel

and customers. It is laid out to accommodate visitor reception and individual work. Visitors may be
received standing up, facing "counter”-type workstations, or seated at "desk"-type workstations. Staff
may have to enter data and draft reports between meetings; this requires a fairly sustained level of
concentration.

Most of the time, there is little collaborative work and discussions are mainly held face to face with the
customer.

Discussions between employees and customers are often directly linked to personal life and therefore a
high level of discretion shall be ensured.

© IS0 2021 - All rights reserved
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5.6.2 Noise environment characterising this type of space

The main sources of noise are located in the outside environment (music, traffic and events), equipment
noise, incoming call signals and discussions among persons in the room.

Voice levels in this type of space may vary significantly depending on the job and the variation in room
activity (e.g. busy periods).

The ambient noise level is generally very high. Noise emissions are regular and are sometimes very
distinct.

5.6.3 Acopsticchaltenges

The ambient noise level shall not disturb intellectual work and shall allow concentration.

Intelligibility shall be excellent at the "customer reception” workstation, low between ‘Wwditing qreas
and "customjer reception” workstations and low between different "customer reception’-workstatjons.

5.6.4 Acopustic indicators and values

See Table 4.

Tahle 4 — Acoustic indicators and values — Activity can.inyolve receiving public

Interaction Acoustic Des_crlp_t 108, Target values Required valyes
challenges criterion
Workstation High level of intelligi- | Acceptable ambient\{L ., 7 < 55 dB 2
counter bility at workstation |noise
Between Need for discretion |High level of attenu- Attenuation
workstationp b'etween worksta- ation Dy 6dB
tions ,
On the floorplate Ensuring that ambi- |Attenudating ampli- T.<08sb

ent noise level atre- |fication inherent

ception workstations, to.room as much as
shall not disturb possible by reducing Lpeq,1nr < 50 dB {un-
intellectual work'er/ |reverberation occupied
concentration and
shall ensure'a igh
level of comfort.

T.<1,0sat125 Kz

Providing adequate
isolation from out-
side noise
Providing adequate
isolation from out-
side noise

Minimising extent
of disturbance due
to noise emissions
{customner; ncoTming
call, signals, etc.)

a  During activity (see Annex E).

b Arithmetic mean of times for octave bands centred on 250 Hz to 4 000 Hz.

5.7 Space type 6: combining activities within the same space

5.7.1 Description of activities

This type of space is laid out to accommodate a variety of activities within the same space. Activities
can include:

— Focused individual work in a designated focus area for greater noise control;
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discussion;

booth;

Telephone/communication with people who are not adjacent;

noise control etiquette;

Individual task-based work at a workstation, in an area with small amounts of collaboration, talking,

Collaboration, either focused or creative, in a one-to-one situation, informal meeting area or chat

Informal working, which may involve collaboration or individual work, in an area that does not have

Non-work activity, which may include refreshment, recuperation, physical and wellbeing;

I

I
\

q

5.7.2
The

means that attention to the potential noise impacts is vital to ehable these spaces to work &

inter

5.7.3

Nois
area
Diffe
from

5.7.4

Enab
in ot
reas

5.7.5

The

appr
talki
occa

$ocial and welfare.

‘ormal meeting spaces which are not provided with acoustic privacy from the remaini

‘ormal meeting spaces which are provided with acoustic privacy from the remaining sp
with full height partitions and a door;

Source/receiver

ariation of activity source levels, and corresponding sensitivity to noise emission ar

ded.

Noise environment characterizing this type of space

e levels and sensitivity to noise of the activities listed above are different. Adjacenc
5 intended for increasingly different activities would require increasing acoustic
rent activities best suited to different acoustic environments can co-exist if suitabl
one another.

Acoustic challenges

ling a lively atmosphere ifivone area while simultaneously maintaining a calmer ¢
her parts of the space requires sufficient acoustic separation. The acoustic design
nable proximity between different types of spaces.

Acoustic indicators and values

oreater the difference in activity and sensitivity to noise, the greater the attenug
ppriate Hetween activities. For example, the impact from activities that involve
hg should be mitigated to a greater degree than noise from activities that involve int
sioraltalking.

ng spaces;

hces, usually

d intrusion,
ffectively as

jes between
separation.
y separated

nvironment
can support

tion that is
continuous
prmittent or

Table 5 — Workstation noise levels assumed for different types of activity

Outside of
Receiver space [nformal the room Collabora- Non- Focused Focused
tvpe meetings | communica- tive collabora- hone individual
yp (open plan) tion tive p work
(phone)
Workstation noise
level (dBA) 48 48 45 42 42 40

If suitable workstation noise levels are assumed for each type of space, as noted in Table 5 above, the in
situ level difference D, 5 can be determined between different types of spaces based on an A-weighted
source speech level of 57 dB at 1 m. See Table 6.
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Table 6 — Potential D,  ratings between different types of spaces!6l

Outside of
. Informal the room Non- Focused
Source/receiver . . Collabora- llab Focused individual
space type meetings | communica- tive collabora- phone individua
(open plan) tion tive work
(phone)

Social and welfare 15 15 18 24 27 32

Informal meetings 15 12 15 21 24 29

(open plan)

Outside of the room

communicatfon 12 18 21 29

(phone)

Collaborativp 18 21 26

Non-collaborative 18 23

Focused phopne 21 26

NOTE 1 In ogder to keep the noise level within the social and welfare space under control and,avoid Lombard effpct, a

certain amouft of absorption is needed. It is recommended to have an absorption area of at least.90 % of the floor sutface.

A/SFloor =09.

NOTE 2 Thege values are derived based on assumptions regarding background sound levels, source vocal effort, and

proposed sigrfal to noise ratios. These values may vary depending on the context.

6 Workgpace layout and room acoustics

Workspace layout and work organisation shall correlate closely. An open-plan space is only successful

if there is coordination and convergence of viewpoints aniong line management, facility or furnighing

services, odcupational physicians, prevention speciali§bs and open-plan space users. Workstafions
in this spacp are organised on a team-by-team basis after analysing flows and interactions between
activity-reldted teams and production or departmeént objectives.

General recommendations:

— all cooplerating workstations shouldbe grouped together (teams, projects);

— different teams or services should-be separate, even if occasional cooperation is possible;

— movements between workstations and supporting spaces such as a photocopying area, megting
rooms, etc. should be optintized. Distinction should be made between supporting spaces directly
available to open-pland $pace users (nearby supporting areas including break areas and mepting
rooms) and supporting spaces that do not need to be directly associated or on the same floor gs the
relevant open-plan'Space (e.g. cafeterias or training rooms);

— adjacenf supperting spaces should be used as much as possible to structure the open-plan space.
Separations'may be used, if distance is lacking;

flows through the open-plan space;

disturbance (clearance or acoustic insulation).

movement areas should be delimited visually (marked) to separate the workspaces from movement

doors should be used to isolate supporting areas from the open-plan space are designed not to cause

These measures can be taken while in compliance with usual regulations governing workspace design,

particularly

in relation to personal safety and accessibility.

6.1 Dimensions and geometry of open-plan space

It is indisputable that the area per occupant is a determining factor for the ambient noise level: for the
acoustician, this surface makes it possible to calculate the density of noisy sources (the occupants) in
the room. It is obvious that it participates in determining the overall noise but it is difficult to set a

14
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value because it is not the only factor. Some ergonomic national standards recommend between 10 m?
and 15 m?2 per occupant.

The geometry of the open-plan space may have a significant impact on the acoustic environment. It shall
therefore be optimised such that cooperating workstations are near to each other and independent
workstations are as far away as possible.

Open-plan spaces are geometrically characterised by a ceiling height that is much lower than the length
and width of the room. This geometric relation is to be conserved as far as possible to increase the decay
rate by doubling distance. Shaped corridors (walls too close) are to be avoided because they encourage
voice propagation, which may affect cognitive activity.

6.2 | Position of support spaces with respect to open-plan space

Coffd
they
from|

Priva
vary,

e machines, break and recreational areas shall be located outside the open-plan’spac
shall be isolated by walls featuring suitable acoustic insulation. There sh@all"be no d
one space to another and a buffer space, a minima, shall be integrated bétween them.

ite offices and small meeting rooms can be located near to the opentplan space. Their
depending on the activity, from 1 to 3 private rooms per 15 workstations. When dired

the gpen-plan space, these spaces shall meet lateral insulation requirements D, , = 40 dB.

If the
airlo
casef
open
this {

open-plan space is accessed from a floor landing door, which'is used as a fire door, pr
Ck entrance may be judicious because of the noise generated by forced closure of such
, great care should be taken in respect of potential noise, which may be generated by a
-plan space, noise from adjacent spaces, which may-be transmitted when opening an ac
ype, and noise caused by staff movements.

Oftemtimes circulations within the open-plan cancause significant distraction, both from ac

e. Moreover,
irect access

number can
tly linked to

vision of an
doors. In all
ccessing the
cess door of

oustical and

a vispal standpoint. Precautions should be taken'regarding the position and the visibility of circulation
path(within the open-plan.

6.3 | Distance between workstations in open-plan spaces

Distrjaction distance is the distance beyond which speech distraction reduces. Sound level| decay shall
be increased in order to reduce)distraction distance. This may be achieved by implementing suitable
acouptic treatment. This document aims to achieve this reduction without the use of soynd masking
systems (see Annex F).

The purpose of the required values quoted in this document is to limit the distraction distance below
5 m [in recommended usage situations (target values). Beyond this distance, there is a reduction of
distyrbance froim-speech.

6.4 | Principles of room acoustic treatment

6.4. General

The acoustic treatment of a room involves covering its surfaces (ceiling, floor and walls) with absorptive
acoustic material to limit sound reflection. The more efficient the material (i.e. high absorption
coefficient) and the larger and more uniform the treated surface, the more effective the acoustic
treatment. Control of room acoustics results from a combination of the effects of each treated surface
and partition. Surfaces exposed to a sound field should be treated as a priority. The values quoted in
6.4.2,6.4.3 and 6.4.4 are provided for information purposes only and shall be subject to a study specific
to each project.
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6.4.2 Ceiling treatment

The ceiling is the most important reflecting surface in open plan offices; it should be as absorptive as
possible. A full coverage of the ceiling should be preferred. A high weighted absorption coefficient is
close to 1. Weighted Absorption coefficient needs to be calculated according to ISO 11654

NOTE The ceiling surface cannot be fully treated, when trying to take advantage of the building thermal
inertia. In this case, treatment methods using suspended absorptive elements covering approximately 50 % to
60 % of the open-plan space ceiling surface is preferred. To increase spatial decay, treatment elements are placed
as low as ergonomic requirements permit because floating island solutions of this type are all the more effective

when their top surfaces are exposed to the sound field.

6.4.3 Wail treatment

The propor

of wall absgrbers can limit reflections for workstations close to walls and especially at ¢orners i

open-plan sj
also a good

If there is a
should be p
1,2 m above

6.4.4 Flo¢r treatment

Floor coveri

room is not fisually significant. Special coverings with acousticstayers in the floor cover can suppor

and high fre

The main H
associated

In the case
insulation t

6.5 Effeci

6.5.1 Principle

In general, {
room surfad

On the othe

ion of wall surfaces compared to the ceiling is low in an open-plan space. Howevel

bace. Such absorbers can be useful for curtailing flutter echo between parallel walls. T
vay to reduce reverberation, if diffusion is low (little furniture).

risk of absorptive material damage, stress-resistant treatments(shiould be favoured
sitioned above potential impact level. Wall coverings should beiinstalled at approxim
the floor: the height of a seated person's ears.

ng absorption performance is limited, so its contribution to general absorption insid

quency absorption. Perforated cavity flooring systems can deliver broad band absorpt

enefit of proper floor covering selection“for acoustic treatment is less impact n
yith movement of people and furniture,

bf the use of access flooring, a special attention should be brought to the use of stru
prevent impact noise and limit‘resonance of footsteps throughout the office.

[ of type of furniture

urniture is insufficient for overcoming the acoustic challenges of an open-plan spac
e treatment&hall be prioritised.

- hand, choice of furniture has an impact on the distribution of people and the room s

field. The u

absorbing sTrfaces.

be of furniture with sound absorbing surfaces can reduce the need for additional s

' use
h the
his is

and
ately

e the
t mid
ion.

pises

rture

e, SO

pund
pund

Furniture should reflect the work and activity organisation model.

It should be

suitable for collaborative work, when this is necessary.

For workstations not used for collaborative work, furniture shall be selected to create as much distance
as possible between workstations and shall include items favouring attenuation, such as workstation
dividers and workspace dividers or high storage furniture (over 1,3 m) to maximize sound attenuation
between workstations.

Cabinets and storage furniture may be used to separate visually office areas from movement areas
or to delimit spaces dedicated to each team/activity. Such items may also be treated (perforations,
coverings) to make them partially absorptive and therefore increase the absorption quantity in the
room. Materials shall be tested in accordance with ISO 354 and rated according to ISO 11654 to be
considered as absorptive.
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Furniture (low dividers, screens or cabinets) integrating absorptive materials should be used.

6.5.2 Screen fixed to worktop (low divider), free-standing screens and suspended screens

Screens shall be high enough to interrupt direct path of speech from one workstation to another or
between clusters of workstations; and so that sound diffracted over is sufficiently reduced to allow
acceptable speech privacy. To reduce sound propagation across the space, screens extending below the
desk can complement the screen above the desk[l,

Screen performance is assessed in relation to absorption and attenuation. It depends on type of screen
facing material, their surface density and screen dimensions.

In sit
and 4

Depd
to ol

110
seatq

Ergo
1:20

ch

If vis

1.

prop

pgation.

and Diseases (INRS)

u performance of screens and low dividers also depends on the absorption performand
idjacent wall surfaces.

nding on the activity, the height of acoustic screens separating workstatjdns shall
tain the best compromise between acoustic attenuation and visibilitytZ)) Opaque s
tm will be satisfactory for 95 % of the population where visual intéraction is reqy
d. Whereas above 140 cm it will only be satisfactory to 5 % of the pépulation.

homic parameters associated with heights of screens fixed to worktops are laid dow

Table 7 — Attenuation values, D, g, (for information only) measured in a semi-an
amber at French National Research Institute for the'Prevention of Occupational |

Attenuation between Attenuation between
Separating workstations without workstations with
screen height absorptive treatment | ceiling treatment where
Cm (plaster ceiling) Alphaw=1
dB dB
110 1,1 3,6
(35 cm above the table)
120 1,7 4,5
(45 cm above thetable)
130 2,4 54
(55 cm abeove the table)
140 29 6,3
(65)cnt above the table)
150 34 6,5
(75 cm above the table)

ibility isn’t the priority suspended screens between clusters are an efficient way to r

e of ceilings

be retained
rreen above
hired whilst

nin EN 527-

echoic
\ccidents

bduce sound
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6.6 Accessibility and special needs

The accessibility of people with impairment in hearing functions, voice or speech should be taken into
consideration when acoustically designing office spaces.

Design considerations that can facilitate accessibility with regard to impairment in hearing include the

following:

— multiple means of information presentation such as visual (text or pictures) or tactile to supplement

or subs

— appropi
in relati

— adjustal

— avoidanice of sudden changes in volume of auditory signals;

— constan
noise;

— group 4
radio sy

— emerge
well as

— agood dcousticenvironment, that reduces backgroundsounds and promotes sound thatisimpo

to be he

— accomny
support

NOTE Aj
and deafnes
communicati
telephones, 3
(traditional i

Design conf
include the {

— alternaf
body pd

gy £ e - £ b
ITULT 10T dUUItul y 111Ul I11dU1VUlI,

iate volume, pitch and frequency of spoken announcements, warnings and warningso
on to context of use;

ble volume over a wide range and with multiple frequencies;

t signal-to-noise ratio between the level of an announcement and-that of the backgr

ssistive listening devices or communication systems such _as induction loops, infrar
stems;

cy announcements that are visual with text, and where appropriate, in sign languag

ard;

jodation for and compatibility with.relévant assistive products, assistive technology
S.

sistive products, assistive technology and supports for persons with hearing impairy
b include sign language, cofmmunication assistants, assistive listening devices (ALDs), Y
pns technologies, live captioning, telecommunications devices for the deaf (TDD/TTY)
peech recognition technelogy, alerting devices with visual signals or vibration, hearing
earing aids and/or implants).

iderations that'can facilitate accessibility with regard to voice and speech impair
ollowing:

ive forms of communication such as via text, facial expressions, hand movements or s
sturesyand other forms of body language;

— augmeqtative and alternative communication based on symbols, aids, techniques, and/or stratg

bf an appropriate volume and pitch decrease riskdor persons with hearing impairment;

unds

pund
ed or
re, as
;

rtant

r and

nents
risual
text
aids

ment

igns,

gies;

— support for the use of assistive products such as speech synthesizers and communication amplifier
and video communication;

— provision of alternative means to interact with interactive voice systems and intercom systems,

such as

18

real-time text.
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Annex A
(normative)

Detailed definition and measurement method of the D, ¢

parameter

Detailed definition

easons for determining positions of a sound source and a reception point should be re
heasured value. It is considered that in situ acoustic attenuation can be meastived bety
stations, forming a single work team, as well as from one group of workstations to
work team to work team.

n

rlobal A-weighted in situ level difference for a speech spectrum is

Dys= Lp,A,S,lm - Lp.A,S

is the A-weighted sound pressure level at adistance of 1 m in the free field from

p,A,S,1m
centre of the loud speaker source for a'speech source spectrum;

1 is the A-weighted sound pressure lével at a certain point for the speech sourd

p,A,S

corded with
veen nearby
another, i.e.

(A1)

the acoustic

e spectrum.

' pink noise

signgl. In this case the sound pressure leyel in each octave band is measured at a certaih point, and
the global A-weighted attenuation calculated using the source calibrated data, the octave pand in situ
levelk, and a speech source spectrum.“The octave band in situ level difference is

0= Lp,S,lm,i - Lp,i (A.2)
wherte

kysim,; is tie sound pressure level at a distance of 1 m from the acoustic centre of the source;

Ly is'the sound pressure level at a certain point;

i is the ith octave band from 125 Hz to 8000 Hz
Use thesspeech source sound pressure levels (see Table A.1), for an omni-directional source, and add

the A-weighting for each octave band. Calculate the level at the receiver position by adding the in situ
octave band level difference, D, to each A-weighted octave band source level:

Lp,A,S,i = Lp,A,S,lm,i - D;

where

Lyas,i is the A-weighted ith octave band level

(A.3)

Lyasim,; Iisthe A-weighted sound pressure level at 1 m from an omni-directional source in the ith

octave band.
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Table A.1 — Sound pressure levels of speech at a distance of 1 m in free field

[Source: ISO 3382-3:2012]

Band No. Frequency Sound pressure level A weighting
i Hz Lps im
dBre 20 pPa

1 125 49,9 -16,1

2 250 54,3 -8,6

3 500 58,0 -3,2

4 1000 52,0 0

5 2000 44,8 1,2

6 4000 38,8 1

7 8000 33,5 451

A-weighted 57,4
Finally, the global A-weighted values at 1 m from the source is the sum of the A-weighted octave pand
levels:
[Lp AS,i J
10
L, ,=101g 210 dB (A4)
[Lp ,A,S,1m,i ]
10
Lyasig=101g 210 dB (A.5)

A.2 Measurement method
When assegsing D, g values it is not necessaty’to evaluate all possible combinations of sourcgq and
receiver wofkstations. Rather, it is important-o identify the combinations which have the most adyerse

adjacency, and are thus most at risk of yielding D, ¢ values outside the required range. Examples of
potential low value combinations are"workstations in close proximity to each other, without divjding
screens in their lines-of-sight, and /oy in close proximity of other hard surfaces. The opposite agplies
where a mgximum value is required between workstations. NB: a position in close proximity| that
has a screen in the line of sight’can yield higher D, ¢ values than a position further away that has an
unobstructgd line of sight.

Source and eiver
positions, re

should be 1

microphone,positions should be at positions representative of the source and the rec|
spectively) The heights of the respective acoustic centres of the source and the microphone
2 m above the floor when representing a sitting person and 1,6 m above the floor yhen
representing a‘standing person. Source positions should be selected within the normal field of §pace
that the pergotat the source location may occupy. Microphone positions should be selected aroungd the
receiving location, representing the typical space which the person at that workstation may occupy.
Source and microphone positions should not be at less than 0,5 m from a reflective surface.

For measurements between workstations, a minimum of two source positions and three microphone
positions for each source position should be used, selected on the above basis. The minimum
measurement duration for each microphone position for a steady source level should be 6 s. A moving
microphone technique may be used in lieu of fixed microphone positions - in this case, the minimum
measurement period should be 15 s.

If the measured values of D, g are outside or close to the limit value, more measurements may be needed
to identify all combinations with D, s values falling outside the required range.

If the work teams are engaged in different activities, the source positions should be at the lively side and

the microphone positions at the side requiring more focus. If one or more of the measured D, ¢ values
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falls outside the required range, mitigation measures should be considered to improve the situation for
the whole affected work team area.
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Annex B
(normative)

Flow chart summarising the approach
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B.1 Open-plan space refitting project

Start

| 1SO 22955 and you | ‘
' .
| Open-plan space refitting project | ‘
* :
| Existing site in operation | ‘

Do you have a dominant activity or multiple |

Project definition & Analysis

activities within the same space? Identify it/ |
them according to space type 2 to 6

!

Identification/Interaction between ‘
workstations/teams/departments '

Acoustic diagnosis of the existing
conditions (L,,, measurements
in activity). Occupied laid out
floorplate: target values

(part 5) and measurement
method (Annex E)

Analysis of layouts (see 6. 6‘.2l/
and 6.3). Identification of
acoustic treatments

(see 6.4) s\\ ‘
T |

sting

v
Questionnaire to identify \ ¥0ustic diagnosis ‘
acoustic disturbance existing conditions :
(Annex D) easurements) ‘

noccuped laid out floorplate: :
equired value (Part 5) ‘

Provisional acou '@udy based on the required values in Part 5. :
Quantify am lify materials, furniture and space layout. ‘

: |

| Seeking layo\t)xisting solutions (Part 6) and acoustic solutions as per 6.4 |

........................................ _|
| U Construction work phase | ‘
v ;

| Delivery | ‘
________________________________________ ]

|Unoccupied laid out rooms - commissionong measurements - required value | ‘

y :

| Occupied laid out rooms - verification measurements | ‘

! |

Validatipn & use

00&
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Inclusion of a charter on the collective
usage of the open-plan spaces (Annex C) ‘

'

| Assessment of improvement - Survey (Annex D) | ‘

Approach of this document

Recommended additional stages

Figure B.1 — Open-plan space refitting project
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B.2 Open-plan space layout project (new construction project or spaces delivered
unfurnished)

| 1S0 22955 and you |

l

|
Open-plan space layout project | |
|

Is this a new building
construction project?

:

! Identification/Interaction between work-
| stations/teams/department

YES X _NO ;
New building project \) E‘;l‘;l?;;ﬂa}‘;eds delivered
Identification of existing
acoustic treatments (see 6.4)
Do you have(mipimum
Activity isn't known YES acoustic performance
u N for the sani€ space the
2 NO | activitpisn't known yet?
“g l (See Ahnex G)
; Do you have a dominant activity . .
= or multiple activities within YES @ Is it possible to perform
S the same space? Identify o) work ;0 restor ih rod
i=) it/them according to part 1. NO compliance with require
S
) values in Annex G
5
Q
3
[=5)

-
,os}spaces delivred
§ furnished

l

Include required values in project objective?\,o
(Part 5 and layout principes

see 6.1, 6.2 and 6.3) in standard ISO
( ) 50.22955)

Provisional acoustic stu on the required
values in Part 5. Quanti d'qualify materials.
if an

Definition of layouts (see 6.1, 6.2 and 6.3) |
and acoustic treatments to be used (see 6.4)

= - H
S F Construction work phase | |
2
E l :
—
=
v
z I
=] T
S .

Deali
I DERvery I

| Unoccupied laid out rooms - commissioning measurements |

!

| Occupied laid out rooms - verification measurements |

i
|
| |
|
|

| Inclusion of a charter on the collective usage of the open-plan spaces (Annex C) |

!

| Satisfaction survey of acoustic disturbance (Annex D) |

Validation & use

24 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=afb3460493b2196e8d57bbf8957f142e

00&

Approach of this document
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ISO 22955:2021(E)

© IS0 2021 - All rights reserved

25


https://standardsiso.com/api/?name=afb3460493b2196e8d57bbf8957f142e

ISO 22955:2021(E)

Annex C
(informative)

Collective use of open-plan spaces: etiquette

A charter governing the use of open-plan spaces should be provided. Ideally, this should reflect and
summarise the design layout support process for the personnel concerned.

It assumes fhere are training rooms, meeting rooms and rooms for individual work, which requilres a
high level of concentration, and sufficiently-sized relaxation areas. Application of these colleetive fules
shall therefpre be dependent on proper laying out of the open-plan space (see Clause 6)¢@s.well afs the
choice of effective technical equipment and office equipment.

Raising of staff and management awareness of the acoustic challenges of open-plan spaces is esseptial.
This may be reflected in adoption of a charter governing collective behaviour.

Examples of collective working rules:

— avoid lojng discussions in the area;

— speak quietly on the phone and with colleagues;

— avoid talking when walking;

— hold conference calls and meetings in a closed office orndedicated space;

— avoid discussions with distant workstations, favour instant messaging or meeting rooms;
— adjust spund level on headset (microphone and headphones);

— reduce level of landline ringtone, favourilight indicators;

— do not Yse the telephone loudspeaker;

— set mobjile phones to vibrate mode;

— prefer cpllaborative and adjacent areas for meeting visitors entering the area;
— avoid in[dividual briefings or training at a workstation;

— do not dffix documents to low dividers or acoustic wall panels.
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Annex D
(informative)

Example of a user survey on open-plan office acoustics

This survey has been devised in partnership with the Vibrations and Acoustics Laboratory at INSA,
Lyon and INRS within the framework of the GABO (open-plan office acoustic disturbance) project.
It obfained the support of the ANSES Environment, Health and Work programme and thpat of French
envifonmental and labour ministries.
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AB ionnair

The purpose of this questionnaire is to gather information on how you perceive your working
environment. Participation in this study is voluntary. Your answers will remain strictly
confidential. There are no right or wrong answers. The estimated time required to complete
this questionnaire is 15 minutes.

GENERAL INFORMATION ON YOURSELF AND YOUR WORKSTATION

— Tick the box corresponding to your situation (or fill in)

Gender: M HEE

Age: ............

Years in company:

Years at cur
Do you have

How many {

.. years

<1year 1to 5years > 5 years [
Fent position: < 1 year [J 1to 5years > 5years’
a permanently allocated workstation in your office? Yes [ No/d

eople work in the room containing your workstation?

> 50 people O
16 - 49 people O
7-15 peopl O
2 - 6 people O
[ work alone =
Don’t know O
Your job/posgition: (If you think this question jeopardises your anonymity, you may leave it unanswere,

— The folloy
box for the |
unsatisfact

Noise envir

0102

ving points relate to” your working environment. You must assess each point by tickin
[igure correspanding to your level of satisfaction on a scale of 1 to 5, where 1 means
bry” and 5 nieans “totally satisfactory”.

nment

030405

g the
very

Possibility of concentrating in your workplace

o102

030405

Lighting quality
0102030405

The physica
o102

| position of your workstation

030405

Possibility of holding private conversations

0102030405

28

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=afb3460493b2196e8d57bbf8957f142e

ISO 22955:2021(E)

Your options for controlling noise
0102030405

Furniture at your workstation
0102030405

Possibility of seeing outside

0102030405

Cleaptinessofyour-workstation
p102030405

Equipment available at your workstation
p102030405

Posslbility of controlling the temperature
p102030405

Air flow at your workstation
p102030405

Possjbility of personalising your workstation (with personal items, photos, etc.)
p102030405

Posslbility of working out of the view of others

BH102030405

NOISE ENVIRONMENT IN YOUR WORKSPACE

Gengrally, would you say that the‘level of noise in your working environment is high?
Notgqtall [O10203[E405Very

Gengrally, would yougsay that the noise in your working environment is disturbing?
Notdqtall O 18421130405 Very

At yqur workstation, can you hear machine (fan, computer, printer, etc.) operating noise?

Nevegr AJ1 02030405 Always

If youanswered Tever , go to the NEXt Set 0f questions.

Would you say this noise is disturbing?

Notatall [O102030405Very

If you answered “not at all”, go to the next set of questions.

[s there an activity you perform at work, in which this noise seems to be more disturbing?
Yesd NolO

If “yes”, which one (reading, writing, data-entry, telephone conversations, etc.)? .......c.ccoceruene.
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At your workstation, can you hear the noise of telephone ringtones?

Never

0102030405 Always

If you answered “never”, go to the next set of questions.

Would you say this noise is disturbing?

Not at all

0102030405 Very

If you answered “not at all”, go to the next set of questions.

[s there an
Yes O
If “yes”, whi
At your wor
Never [ 1
If you answy
Would you
Not at all
If you answg
Is there an g
Yes
If “yes”, whi
You feel mot
You hear all
You hear on
They are thd
At your wor
01

Never

If you answy

ctivity youperformratwork-whemryoufind-thismotsemoredisturbing?

No O

Ch one (reading, writing, data-entry, telephone conversations, etc.)?......ccocooepea il .
kstation, you hear and clearly understand the conversations of your colléagues:
02030405 Always

bred “never”, go to the next set of questions.

ay this noise is disturbing?

O102030405Very

bred “not at all”, go to the next set of questions.

ctivity you perform at work when you find this\noise more disturbing?

No O

ch one (reading, writing, data-entry,telephone conversations, etc.)? .......c.ccoceruene.

e disturbed when:

speakers O
y one speaker O
b same O
kstation, youdrear conversations between your colleagues you do not understand:

020384405 Always

bred\never”, go to the next set of questions.

Would you s

Not atall

ay this noise is disturbing?

O102030405Very

If you answered “not at all”, go to the next set of questions.

Is there an activity you perform at work, in which this noise seems disturbing?

Yes [

No O

If “yes”, which one (reading, writing, data-entry, telephone conversations, etc.)? .......c.ccceceeueee.

At your workstation, you hear the noise of people passing by:

Never [O1

30

02030405 Always
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