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Series Editor’s Preface

Although architects and building professionals come into contact with,
specify, design, and build technical practices every day, they actually know
relatively little about them. They are “abstract systems” construed and con-
structed upon industry norms passed through generations of professionals.
Most of them correct, but many, when disassociated with their cultural under-
pinnings of building vernacular and, more importantly, their scientific basis
and practice contexts, present challenges that cause buildings to not perform
as intended or worse lead to physical, economic, or social catastrophe.

PocketArchitecture: Technical Design Series fills this void. The series com-
prises succinct, easy to use, topic-based volumes that collate in one place
unbiased, need-to-know technical information about specific subject areas by
expert authors. This series demystifies technical design criteria and solutions.
It presents information without overladen theory or anecdotal information.
PocketArchitecture is on point.

As the name would suggest, the volumes in this series are pocket-
sized and collectively serve as a knowledge base on technical subjects in
architecture, creating a value-added information base for building novices
and masters alike. In addition to architects, engineers, and contractors that
deliver building projects, the series is appropriate for students and academics
interested in accessible information on technical information as it relates to
building design and construction.

Despite their size, the series volumes are highly illustrated. Furthermore,
the volumes use easily accessible language to succinctly explain the funda-
mental concepts and then apply these basic ideas to cases of common issues
encountered in the built environment. PocketArchitecture is essential, acces-
sible, and authoritative. This makes it important reading for architectural
technologists, architects, building surveyors, building commissioners, build-

ing engineers, other construction professionals, even owners and clients.
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SERIES EDITOR'S PREFACE

This volume, Architectural Acoustics, addresses a pithy non-visual
building science subject that is often misunderstood by designers. The book
is focused on developing a basic understanding of why acoustical design is
important and provides rules of thumb for how to accomplish auditory
optimization. Hearing greatly impacts our perception of the world and our
experience of architectural space. Poor acoustical design has tangible social,
environmental, and health implications that are not well understood by most
architects. Knowledgeably designed acoustics can enhance the user func-
tion of architecture, and can improve our physical wellbeing. Architectural
Acoustics provides the fundamental theory and understanding of acoustics
and applications of effective detailing for specific building types and condi-
tions in an accessible and clear technical guide.

Ryan E. Smith
Series Editor
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“The science of acoustics as applied to buildings is complex and, worse still for the
architect, surveyor and engineer, often apparently counter-intuitive. Architectural
Acoustics lifts the lid on the subject, clearly explaining the underlying principles
and setting out useful and practical solutions for dealing with noise in all types
of building. It should be the essential reference source for those involved in the
design and delivery of new buildings and will be equally valuable to those working
in the field of refurbishment and building alterations.”
Dave Baker OBE, HonDEng, FRICS, FCIOB,
Chief Executive, Robust Details Limited, UK



Introduction

Architectural acoustics is a subject that is often overlooked by architects
and designers, as it may be portrayed as esoteric or considered less impor-
tant than other design requirements. When a project requires an acoustics
report, design teams may ask, “Why are we doing this?” The truth is that good
acoustic design is as much a key element of good building design as the con-
sideration of lighting or thermal comfort. It is no exaggeration to state that
almost every type of building can, and should, include some consideration
of acoustics if the goal of the architect or designer is to create a building in
which people feel comfortable and can function.

There can be very real social, economic, and environmental conse-
quences when architects and designers fail to take cognizance of acoustics
in buildings. Our hearing is a 24-hour, 360-degree field of experiences and as
such impacts greatly our perception, even when we are sleeping; therefore,
noise or unwanted sound can have a profound effect on the human body. The
effects of even relatively low levels of noise can have a detrimental effect on
our physical wellbeing. The World Health Organization considers noise to be
a more likely contributor to poor health and early mortality than damp hous-
ing and indoor radon gas. Be assured, unnecessarily noisy environments can
be a hazard to health but the issues associated with acoustic design go beyond
just controlling very noisy environments such as commercial or industrial
buildings.

The failure to provide good acoustic detailing when creating new
offices for, say, a legal firm or doctors’ practices can readily result in a prob-
lematic loss of confidentiality making the building unusable. An inability to
fully understand the very particular acoustic performance parameters set by
hotel or cinema chains will result in the very real risk of having to deal with
a client who will refuse to take ownership of the building. Forget to consider



INTRODUCTION

noise breakout when working on a new restaurant or retail outlet, and don't
be too surprised if the result is a temporary closure, resulting in mounting
remedial costs and a substantial loss of earnings to the client. These are not
just examples of theoretical outcomes; they are actual events that have hap-
pened to major well-known firms over the past two decades.

Good architectural acoustics should not, however, be seen as some-
thing we do just to avoid risk. It can just as easily result in significant rewards
for the client, designer, and building users. Good architectural acoustics
within teaching environments can help to improve the educational attain-
ment of the students who use the building. The thoughtful acoustic design
of hospital buildings has been shown to improve patient recovery times and
even reduce medication requirements and readmittance rates. Good acoustic
design in the workplace has been shown to improve office worker productiv-
ity and increase retail sales. All of these benefits are the result of the built
environment created by the architect or designer, often with the help of an
acoustics expert.

The application of good acoustic design can seem daunting when
trying to understand the often-complex physics of sound control or negoti-
ating the ever-expanding canon of acoustic performance requirements, but
even with a basic understanding of architectural acoustics it is possible for the
most obvious of mistakes to be avoided and good design to become second
nature.

The purpose of this book is to provide the architect, designer, con-
tractor, technician, or student with a basic understanding of architectural
acoustics. To provide a working knowledge of how sound affects a building
and how it is controlled. To highlight the key acoustic design features and tar-
gets in a range of building types while providing a toolkit of information that
can be referred to whenever a new project is undertaken. We have attempted
to keep the mathematical explanation of sound to a minimum and focus on
a narrative explanation of acoustics. This book is designed for those looking
for the practical rather than the theoretical; however, for those interested in
a deeper understanding the core equations for buildings acoustics are included
as Appendices to the main text and referenced where necessary.

The first part of the book assumes that the reader is coming to acoustics
from a fresh perspective and so tries to explain the basic concepts in a con-
cise manner, focusing on some of the key knowledge required in architectural
acoustics. The second part focuses on the design of particular building types
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INTRODUCTION

and, rather than showing case studies — which can often result in informa-
tion which is project-specific — it provides a systematic guide to good design,
highlighting the most common acoustic problems and offering guidance. The
information in the second part of the book is bolstered by the technical speci-
fications included in the Appendices, to allow for quick referencing.

PocketArchitecture: Architectural Acoustics hopes to provide the funda-
mental theory, practical application, and key design tools required for good
acoustic design in an accessible and clear format.
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