Building

Acoustics

Marc Asselineau




Ruildir

COUSIICS

Marc Asselineau

Peuiz & Associates

CRC Press
Taylor & Francis Group
Boca Raton London New York

CRC Press is an imprint of the
Taylor & Francis Group, an informa business




CRC Press
Taylor & Francis Group

6000 Broken Sound Parkway N'W, Suite 300
Boca Raton, FL 33487-2742

© 2015 by Taylor & Francis Group, LLC
CRC Press is an imprint of Taylor & Francis Group, an Informa business

No claim to original U.S. Government works

Printed on acid-free paper
Version Date: 20150209

International Standard Book Number-13: 978-1-4665-8244-6 (Paperback)

This book contains information obtained from authentic and highly regarded sources. Reasonable efforts have been
made to publish reliable data and information, but the author and publisher cannot assume responsibility for the valid-
ity of all materials or the consequences of their use. The authors and publishers have attempted to trace the copyright
holders of all material reproduced in this publication and apologize to copyright holders if permission to publish in this
form has not been obtained. If any copyright material has not been acknowledged please write and let us know so we may
rectify in any future reprint.

Except as permitted under U.S. Copyright Law, no part of this book may be reprinted, reproduced, transmitted, or uti-
lized in any form by any electronic, mechanical, or other means, now known or hereafter invented, including photocopy-
ing, microfilming, and recording, or in any information storage or retrieval system, without written permission from the
publishers.

For permission to photocopy or use material electronically from this work, please access www.copyright.com (http://
www.copyright.com/) or contact the Copyright Clearance Center, Inc. (CCC), 222 Rosewood Drive, Danvers, MA 01923,
978-750-8400. CCC is a not-for-profit organization that provides licenses and registration for a variety of users. For
organizations that have been granted a photocopy license by the CCC, a separate system of payment has been arranged.

Trademark Notice: Product or corporate names may be trademarks or registered trademarks, and are used only for
identification and explanation without intent to infringe.

Visit the Taylor & Francis Web site at
http://www.taylorandfrancis.com

and the CRC Press Web site at
http://www.crcpress.com

Printed and bound in Great Britain by
TJ International Ltd, Padstow, Cornwall

Prej
Ack

Intr

Aca

D GO N QN b o Bo

~

o ko o b v oo B o b

[N o
e e ]
N T

Refi
Bui
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8

3.9
3.1(



Contents

Foreword xi
Preface xiii
Acknowledgments XV
1 Introduction 1
2 Acoustics 3

2.1  Definition of Acoustics 3
2.2 Brief History 3

2.3 Notions of Levels 4

2.4 Notions of Propagation 7

ts have been

for the valid- 2.5 Basics of Sound Insulation and Attenuation 10
he copyright 2.6  Basics of Reverberation Time 15
ublish in this

2.7 Notions of Intelligibility 20
2.8 Notions of Annoyance and Disturbance 21
2.9  Standardization in Acoustics 24

W S0 we may

iitted, or uti-

g photocopy- 2.10 Basics of Regulations 27
sion from the 2.11 Laboratory and In Situ Measurements 30
2.12 Active Noise Control 34
.com (http:// References 35
3, MA 01923,
Orf :::;nggr 3 Building Acoustics 39
sed only for 3.1  Foreword 39

3.2 Introduction 39

3.3 Sound Insulation 40

3.4 Impact Noise 44

3.5 Acoustic Absorption and Reverberation Time 48
3.6  Vibration Control 51

3.7 Construction Noise 53

3.8 A Few Stages of Building Construction 54

3.9 Refurbishment 55

3.10 Notions of Sound Masking 56

3.11 A Word about Privacy and Security 57

3.12 Examples 58




Vi

Contents

3.13 Having a Go at Dimensioning the Project 63
References 65

Mechanical Equipment 69

4.1  Imtroduction 69
4.2 Applicable Standards and Regulations 69

4.3 HVAC 69
4.4  Electrical 73
4.5 Lifts 74

4.6  Sanitary Equipment 75
4.7  Vibration Control 76

4.8 A Few Practical Aspects 77
4.9 Examples 77

References 80

User’s Equipment 83

5.1  Foreword 83

5.2 Applicable Standards and Regulations 83
5.3 A Few Usual Types of User’s Equipment 84
5.4 A Few Practical Aspects 86

5.5 Examples 87

References 91

Room Acoustics 93

6.1 Introduction 93

6.2  Basic Parameters 93

6.3 A Few Types of Rooms 97
6.4  What Parameter for Which Use? 98
6.5  Speech Intelligibility 99

6.6  Diffusion and Scattering 102
6.7 Modeling 104

6.8 A Few Practicalities 105

6.9  Renovation 106

6.10 Examples 108

References 111

Offices, Open Spaces, and Restaurants 113

7.1 Introduction 113

7.2 Requirements 113

7.3 Acoustic Targets 114
7.4 A Few Basic Rules 116
7.5 Modeling 118

7.6  Measuring 119

7.7  Examples 119
References 122

8

10

11

12

Dwe

8.1
8.2
8.3
8.4
8.5
Refer

Othe

9l
9.2
9.3
9.4
5
9.6
Refer

Prod

10.1
10.2
10.3
10.4
10.5
10.6
10.7
Refei

Educ

11.1
11.2
11.3
11.4
11.5
11.6
Refer

Thes

12.1
12.2
12.3
12.4
12.5




69

83

93

113

Contents vii

8 Dwellings Hotels and Hospitals

8.1
8.2
8.3
8.4
8.5

Introduction 125
Requirements 125
Acoustic Targets 127
A Few Basic Rules 129
Examples 130

References 133

9 Other Spaces Used by the Public

9.1
9.2
9.3
9.4
9.5
9.6

Introduction 135

Analysis of Requirements 135
Acoustic Targets 136

A Few Basic Rules 136

A Few Types of Public Spaces 136
Examples 140

References 145

10 Production Facilities and Workshops

10.1
10.2
10.3
10.4
10.5
10.6
10.7

Introduction 147
Requirements 147
Acoustic Targets 148
A Few Basic Rules 148
Modeling 150
Measurements 151
Examples 151

References 155

11 Educational Facilities’ Performance and Lecture Halls

11.1
11.2
11.3
11.4
11.5
11.6

Introduction 157
Requirements 157
Acoustic Targets 159
A Few Basic Rules 159
Typical Spaces 160
Examples 163

References 164

12 Theatres and Cinemas

12.1
12.2
12.3
124
12.5

References 173

Introduction 165
Requirements 165
Acoustic Targets 165
A Few Basic Rules 167
Examples 171

125

135

147

157

165



viii Contents

13 Music and Concert Facilities 175 19 AN
13.1 Introduction 175 of ]
13.2 Requirements 175 19,
13.3 Acoustic Targets 177 19.]
13.4 A Few Basic Rules 178 19,
13.5 Modeling 180 19.
13.6 Examples 181 19.
References 183 19.

1%

14 Operas 185 Rej
14.1 Introduction 185 Gl
14.2 Requirements 185 Im
14.3 Acoustic Targets 186

14.4 A Few Basic Rules 187
14.5 Modeling 188

14.6 Examples 189
References 191

15 Multipurpose Facilities 193

15.1 Imtroduction 193

15.2 Requirements 193
15.3 Acoustic Targets 193
15.4 A Few Basic Rules 194
15.5 A Few Types 195

15.6 Rehabilitation 198
15.7 Examples 199
References 203

16 Conclusion 205

17 Example of a Building Project 207

17.1 Description 207

17.2 Acoustic Objectives 207
17.3 Acoustic Specifications 211
17.4 Conclusion 219
References 219

18 Examples of Fitting Out 221

18.1 Description 221
18.2 Bedroom 221

18.3 Meeting Room 224
References 226




Contents ix

19 A Word about Other Interesting Topics (Thermal and Fire Protection
of Buildings, Structures, and Rodent Repulsion) 227

19.1 Introduction 227

19.2 Structural Engineering 227
19.3 Thermal Insulation 228
19.4 Fire Protection 232

19.5 Amnimal Repulsion 236
19.6 Examples 237

19.7 Conclusion 242
References 243

Glossary
Index




