INTERNATIONAL ISO
STANDARD 12354-1

First edition
2017-07

Building acoustics — Estimation of
acoustic performance of buildings
from the performance of elements —

Part 1:
Airborne sound insulation between
rooms

Acoustique du bdtiment — Calcul de la performance acoustique des
batiments a partir de la performance des éléments —

Partie 1: Isolement acoustique aux bruits aériens entre des locaux

Reference number
1SO 12354-1:2017(E)

©1S0 2017



ISO 12354-1:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

WwWw.iso.org

ii © ISO 2017 - All rights reserved



1ISO 12354-1:2017(E)

Contents Page
FFOTE@WOIM ..........oooooeeee e85 iv
IIMETOUICTION........ooooee e85 \%
1 SCOPI ... 1
2 NOFMATIVE TEEETEIICES ...........ooooooeeeee et 1
3 Terms and AefINETIONIS ... s s 2

3.1 Quantities to express building performance
3.2 Quantities to express element performance

3.3 Other terms and quantities ...
4 CalCUIATION OIS ...t
4.1 GENETAL PIANICIPLES .o
4.2 Detailed model for structure-borne transmission..
420 IIPUE AAEA e
4.2.2  Transfer of input data to in SItU VAIUES ...
4.2.3  Determination of direct and flanking transmission in situ
2307708 SN 9 1 1 031 Ut (o) 1 OSSOSO

4.3 Detailed model for airborne transmission
4.3.1 Determination from measured airborne direct transmission for small

£ECHNICAL EIEIMIEIILS.....ooooe et 15
4.3.2  Determination from measured total indirect transSmission ... 15
4.3.3  Determination from the performance of the separate elements of a system...... 15
4.4 Simplified model

441 General...is
4.4.2  Calculation procedure

4.4.3 Inputdata
4.4.4  Limitations

5 ACCUTACY .....ooooiiiiii e AP O 19
Annex A (NOrmative) SYIMIDOLS ...t 20
Annex B (informative) Sound reduction index.................. B e ettt 10851 AR R AR SRR R 25
Annex C (informative) Structural reverberation time: Type A elements...............coen

Annex D (informative) Sound reduction index improvement of additional layers................ccccee.

Annex E (informative) Vibration transmission over junctions: case of heavy buildings

Annex F (informative) Vibration transmission over junctions: case of lightweight buildings............ 51
Annex G (informative) Determination of normalized flanking level difference.................ccoee 59

Annex H (informative) Determination of indirect airborne transmission from performance
of system elements

Annex I (informative) Sound insulation in the low frequency range

Annex J (informative) Guidelines for PractiCal USE ... 66
Annex K (informative) Estimation of UnCertainty ... 74
Annex L (informative) Calculation €XamPles...............iiissssssssssssssssssessssssssss s 77
BIDIEOZTAPIIY . ... 92

© 1S0 2017 - All rights reserved iii



ISO 12354-1:2017(E)

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 procedures used to develop this document and those intended for 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 accordance with the
editorial 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 document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction 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 convenience of users and does not
constitute an endorsement.

For an explanation on the meaning of ISO specific terms and expressions related to conformity assessment,
as well as information about ISO’s adherence to the World Trade Organization (WTO) principles in the
Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html.

This document was prepared by the European Committee for Standardization (CEN) Technical
Committee CEN/TC 126, Acoustic properties of building elements and of buildings, in collaboration with
ISO Technical Committee TC 43, Acoustics, SC 2, Building acoustics, in accordance with the agreement on
technical cooperation between ISO and CEN (Vienna Agreement).

This first edition cancels and replaces [SO 15712-1:2005, which has been technically revised.

Alist of all the parts in the ISO 12354 series can be found on the ISO website.
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Introduction

This document is part of a series specifying calculation models in building acoustics.

Although this document covers the main types of building construction it cannot as yet cover all
variations in the construction of buildings. It sets out an approach for gaining experience for future
improvements and developments.

The accuracy of this document can only be specified in detail after widespread comparisons with field
data, which can only be gathered over a period of time after establishing the prediction model. To help
the user in the meantime, indications of the accuracy have been given, based on earlier comparisons
with comparable prediction models and an estimation procedure has been presented in Annex K. It is
the responsibility of the user (i.e. a person, an organization, the authorities) to address the consequences
of the accuracy, inherent for all measurement and prediction methods, by specifying requirements for
the input data and/or applying a safety margin to the results or applying some other correction.

This document is intended for acoustical experts and provides the framework for the development of
application documents and tools for other users in the field of building construction, taking into account
local circumstances.

The calculation models described use the most general approach for engineering purposes, with a clear
link to measurable quantities that specify the performance of building elements. The known limitations
of these calculation models are described in this document. Other calculation models also exist, each
with their own applicability and restrictions.

The models are based on experience with predictions for dwellings; they could also be used for other
types of buildings provided the construction systems and dimensions of elements are not too different
from those in dwellings.

The document also provides details for application to lightweight constructions (typically steel or wood
framed lightweight elements as opposed to heavier masonry or concrete elements).
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Building acoustics — Estimation of acoustic performance
of buildings from the performance of elements —

Part 1:
Airborne sound insulation between rooms

1 Scope

This document specifies calculation models designed to estimate the airborne sound insulation between
adjacent rooms in buildings, primarily using measured data which characterize direct or indirect
flanking transmission by the participating building elements, and theoretically-derived methods of
sound propagation in structural elements.

A detailed model is described for calculation in frequency bands, in the frequency range 1/3 octave
100 Hz to 3 150 Hz in accordance with ISO 717-1, possibly extended down to 1/3 octave 50 Hz if element
data and junction data are available (see Annex I); the single number rating can be determined from
the calculation results. A simplified model with a restricted field of application is deduced from this,
calculating directly the single number rating, using the single number ratings of the elements; a method
to determine uncertainty is proposed for the simplified model (see Annex K).

This document describes the principles of the calculation scheme, lists the relevant quantities and
defines its applications and restrictions.

2 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 717-1, Acoustics — Rating of sound insulation in buildings and of building elements — Part 1: Airborne
sound insulation

ISO 10140 (all parts), Acoustics — Laboratory measurement of sound insulation of building elements

[SO 10848-1, Acoustics — Laboratory measurement of the flanking transmission of airborne and impact
sound between adjoining rooms — Part 1: Frame document

ISO 10848-2, Acoustics — Laboratory measurement of the flanking transmission of airborne and impact
sound between adjoining rooms — Part 2: Application to light elements when the junction has a small
influence

[SO 10848-3, Acoustics — Laboratory measurement of the flanking transmission of airborne and impact
sound between adjoining rooms — Part 3: Application to light elements when the junction has a substantial
influence

ISO 10848-4, Acoustics — Laboratory measurement of the flanking transmission of airborne and impact
sound between adjoining rooms — Part 4: Application to junctions with at least one heavy element

ISO 15186-3, Acoustics — Measurement of sound insulation in buildings and of building elements using
sound intensity — Part 3: Laboratory measurements at low frequencies
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