
Tom Morton
Foreword by Rab Bennetts

EARTH MASONRY
Design and construction guidelines



EARTH MASONRY
Design and construction guidelines



Modern earth brick dome, 
Germany



EARTH MASONRY
Design and construction guidelines

Tom Morton

Foreword by Rab Bennetts, Bennetts Associates



Published by IHS BRE Press

Details of all publications from IHS BRE Press are 
available from:
www.ihsbrepress.com 
or
IHS BRE Press, Willoughby Road, Bracknell, 
Berkshire RG12 8FB 
Tel: 01344 328038
Fax: 01344 714440
Email: brepress@ihs.com

Printed on paper sourced from responsibly managed 
forests

Cover images:
Main and lower right image: Tom Morton
Upper right image: Schauer and Volhard Dipl.-Ing.
Architekten
Middle right image: Dr Gernot Minke
Back cover image: Claytec

Prelim images:
Page ii: Dr Gernot Minke
Page x, xii, xix and xx: Tom Morton
Page xviii: Claytec

Index compiled by Margaret Binns

Request to copy any part of this publication
should be made to:
IHS BRE Press, Garston, Watford WD25 9XX 
Tel: 01923 664761 
Email: brepress@ihs.com

IHS BRE Press makes every effort to ensure the 
accuracy and quality of information and guidance 
when it is published. However, we can take 
no responsibility for the subsequent use of this 
information, nor for any errors or omissions that it 
may contain

EP 80

© Tom Morton 2008

First published 2008

ISBN 978-1-86081-978-0



v

CONTENTS

CONTENTS

List of illustrations vii

Foreword xi

Preface  xiii

Acknowledgements xiv

Scope and structure xv

Glossary xvi

1 INTRODUCTION
1.1 What is earth masonry? 1
1.2 Why use earth masonry? 1
1.3 A brief history of earth masonry 15
1.4 Practical advantages and disadvantages 22

2 PRELIMINARY DESIGN CONSIDERATIONS
2.1 Appropriate applications 25
2.2 Earth masonry in the construction process 31
2.3 Codes, testing and building standards 34
2.4 Compliance with UK building standards 38

3 MATERIALS FOR EARTH MASONRY
3.1 Raw materials 43
3.2 Bricks and blocks 46
3.3 Mortars 53
3.4 Plasters 55
3.5 Paints and other coatings

4 DETAILED DESIGN CONSIDERATIONS
4.1 Appearance 61
4.2 Structural design 66
4.3 Shrinkage and thermal movement 70
4.4 Moisture 72
4.5 Thermal characteristics 80
4.6 Acoustic characteristics 84



vi

4.7 Performance in fire 85
4.8 Design for durability 88
4.9 Typical design details 89

5 BUILDING EARTH MASONRY
5.1 Keeping people informed 95
5.2 Transportation, delivery and storage 95
5.3 Building walls 97
5.4 Plastering 101
5.5 Services 103
5.6 Fixings  104
5.7 Aftercare 106
5.8 Health and safety 107

6 LIVING WITH EARTH MASONRY
6.1 Common defects in new construction 111
6.2 Unusual causes of damage 113
6.3 Repairs and maintenance 114
6.4 Alterations 116

7 THE FUTURE OF EARTH MASONRY?
7.1 Earth in a sustainable construction industry 117
7.2 Developing manufacturing capability 122

Appendix A: Standards 127

Appendix B: Testing procedures 129

References 131

Further reading 133

Useful contacts 135

Index    138

EARTH MASONRY – Design and construction guidelines



PAGE HEADER RIGHT – Page header subtitle vii

LIST OF ILLUSTRATIONS

LIST OF ILLUSTRATIONS

CHAPTER 1

1-1 to 1-4: Atelier Darmstadt, 2
Berlin. © Schauer U
Volhard Dipl.-Ing.
Architekten.

1-5: Neal’s Yard HQ, Dorset. 3
© Feilden Clegg Bradley
Architects.

1-6: Erdhugelhaus SolArc, 4
Germany. © Archy Nova

1-7: Values of ‘factory gate’ 4
embodied carbon for
masonry materials.
Morton et al (2005).
Other data: Hammond and
Jones (2006).

1-8: Site waste, Kirk Park, 5
Dalguise.

1-9: Ridge Winery, California. 5
1-10: Former claypit, Errol 6

Brickworks, Perthshire.
1-11: Rates of moisture 7

absorbancy, after 
Dr Gernot Minke (2006).

1-12: Disease and relative 8
humidity, after Arundel
et al, (1986).

1-13: Relative humidity graph. 8
1-14: Trinitatis Nursery, Germany. 9

© Rentzch & Reiter
Architekten.

1-15: Kirk Park, Dalguise, 9
Perthshire.

1-16: Ridge Winery, California. 10
1-17: Yazd, Iran. 12
1-18: Arizona, USA. 12

1-19: Quechua Family 12
Compound, Peru.
© Yoshio Komatsu.

1-20 to 1-25: Fachweksanierung 14
Morfelden, Germany.
© Schauer U Volhard
Dipl.-Ing. Architekten.

1-26: The Great Wall of 15
China. © John Warren.

1-27: Friday Mosque, Djenne, 15
Mali. © Yoshio Komatsu.

1-28: Taos Pueblo, New Mexico. 16
1-29: Haumont House, Nebraska. 16

© Nebraska State Historical 
Society Photograph 
Collections.

1-30: Corse Croft, Huntly, 17
Scotland.

1-31: Quechua domed houses, 17
Peru. © Yoshio Komatsu.

1-32: Conical turf masonry 17
domes, Chipaya, Bolivia.
© Yoshio Komatsu.

1-33: Black Carr, Norfolk. 19
© John McCann.

1-34: Clay bat walls, Fen Lane, 19
East Harling. © Dirk Bouwens.

1-35: Internal clay bat 20
partition. High Bridgeham,
Norfolk. © John McCann.

1-36: Purton Green, England. 20
© John Warren.

1-37: Point House,  21
Attleborough.
© John McCann.

1-38: Watton Terraces, 21
Wymondham.
© Dirk Bouwens.

1-39: East Harling, Norfolk. 21
© John McCann.

1-40: Rowardenan Visitor 22
Facility, Loch Lomond.

1-41: Exhibition Centre, 23
The Netherlands.
© Rebecca Little.

1-42: Atelier Darmstadt, Berlin. 24
© Schauer U Volhard
Dipl.-Ing. Architekten.

1-43: The Schoolhouse, 24
Cottown, Perthshire.

2-1: Rowardenan Visitor Facility, 26
Loch Lomond. 

2-2: Kirk Park, Dalguise, 26
Perthshire.

2-3: New housing, France. 26
© Chris Morgan.

2-4: Mains of Branshogle, 27
Stirlingshire.

2-5: Earth brick infill to 28
modern timber post-and
-beam. © Joern Wingender.

2-6: Earth brick infill in the 28
Balkans. © John Warren.

2-7: Earth masonry infill to 29
concrete frame, Ecuador.
© Elizabeth Parker.

2-8: Earth masonry infill to 29
timber frame.

2-9: Traditional earth brick 29
vaults and domes, Iran.
© Yoshio Komatsu.

2-10: Earth masonry vault, 29
Erdhugelhaus SolArc.
© Archy Nova.

Figure no.   Page
and description   no.

CHAPTER 2



viii PAGE HEADER LEFT – Page header subtitltEARTH MASONRY – Design and construction guidelines

2-11: Modern earth brick dome. 30
© Dr Gernot Minke.

2-12: Minke house, Kassel, 30
Germany. Earth masonry
on a steel frame.

2-13: Earth brick floor 30
Divine House, New 
Zealand. © Graeme North.

2-14: Mass produced materials. 31
2-15: Pressed earth blocks. 32

© Limetec.
2-16: S&S Cob bricks from 32

Devon. © Jerry Sharpe.
2-17: One-off materials. 32
2-18: Natural clay plaster finish. 33
2-19: Minaret, Na’in, Iran. 34
2-20: Moorhouse, Cumbria. 35
2-21: Modern earth masonry 35

vault. © Dr Gernot Minke. 
2-22: Earth masonry tests. 36

© Peter Walker.
2-23: Wall tie pull-out test. 36

© Peter Walker.
2-24: Erdhugelhaus SolArc, 37

© Archy Nova.
2-25: Earth masonry vault, 37

Germany.
© Dr Gernot Minke.

2-26: Devine House, New 37
Zealand. © Graeme North.

2-27: A typical range of earth 42
masonry units.

3-1: Salt blocks, Bolivia. 43
© Elizabeth Parker.

3-2: Clay subsoil stockpile, 44
Errol Brickworks.

3-3: Light earth bricks. 44
© Claytec.

3-4: Ridge Winery, California. 45
3-5: Clay additive products. 45

© Chris Morgan.
3-6: Mortar variation. 46
3-7: Shaped block. 46

© Leslie Cornell.
3-8: Recessed blocks. 47

© Chris Morgan.

3-9: Brick making, Yazd, Iran. 47
3-10: Brick drying, Malawi. 47

© Elizabeth Parker.
3-11 to 3-13: Conservation earth 48

block making, Scotland,
Little & Davie Construction.

3-14: New Mexico earth 49
production yard.
© Richard Levine.

3-15: Extruded earth brick. 49
© Ibstock Brick Ltd.

3-16: Earth brick extrusion. 49
3-17: Brick drying. 50
3-18: Brick drying. 50

Figures 3-16 to 3-18:
© Errol Brick Company Ltd.

3-19 to 3-21: Manual pressed 51
earth block. 

  © Elizabeth Parker.
3-22: On site pressing. 52

© Limetec.
3-23: Semi-dry pressing. 53

© Hanson Building Products.
3-24: London Brick. 53

© Hanson Building Products.
3-25: Traditional clay mortar. 54

© Rebecca Little.
3-26: Flexural bond test. 54

© Peter Walker.
3-27: Field bond strength test. 54
3-28: Clay plasters produced 55

by Zeigelwerk Grun,
Reinheim, Germany. 

3-29: White paint onto 56
plastered clay/fibre
blocks. © Neil May.

3-30: Painted clay plaster. 56
3-31: The open texture of an 57

earth plaster.
3-32: Mosque, Mali. 57

© Jenny Andersson.
3-33: Restored merchant’s 58

house, Yazd, Iran.
3-34: Leckerston farmhouse, 59

Fife. 

4-1: Fair-faced earth masonry. 61
© Neil May.

4-2: Earth blocks. 62
© Peter Walker.

4-3: Mains of Branshogle, 62
Stirlingshire.

4-4: Kirk Park, Dalguise, 62
Perthshire.

4-5: Neal’s Yard, HQ, Dorset. 63
© Feilden Clegg Bradley
Architects.

4-6: Coarse cob block. 64
© S&S Cob Blocks.

4-7: Urcuqui, Venezuela. 64
© Elizabeth Parker.

4-8: Naterra blocks. 64
© Akristos Ltd.

4-9: Wax finish to a clay 65
plaster on cob blocks.
© Peter Walker.

4-10: Karphosit clay/fibre 65
blocks.

  © Peter Walker.
4-11: Shibam, Yemen. 66

© Yoshio Kamatsu.
4-12: Sanford Winery, 68

California.
© Fred Webster.

4-13: Windtower, Yazd, Iran. 68
4-14: Kirk Park, Dalguise, 69

Perthshire.
4-15: Old Laundry Recording 69

Studio, Glenfinnan. 
4-16: Public Hi-Fi Recording 69

Facility, Austin, Texas.
© Frank Meyer.

4-17: Sanford winery,  70
California.
© Fred Webster.

4-18: Old Laundry Recording 70
Studio, Glenfinnan. 

4-19: Changing bricks. 71
© Feilden Clegg
Bradley Architects.

4-20: Volume and moisture 73
content graph, after 
Keefe, 2005 and Greer,
1996.

CHAPTER 3

CHAPTER 4



ixLIST OF ILLUSTRATIONS

4-21: RH fluctuations graph. 74
4-22: MC fluctuations graph. 75
4-23 to 4-26: ESRP test wall, 76

(Morton and Little, awaiting
publication).

4-27: Kirk Park, Dalguise, 77
Perthshire.

4-28: BRE spray tests. 78
© Rebecca Little.

4-29: Devon cob blocks. 78
4-30: Thermal insulation 81

improved by perforations
and fibre.

4-31: Thermal conductivity 81
graph, after Minke, 2006.

4-32: Light earth blocks. 82
© Rebecca Little.

4-33: U-value graph. 82
4-34:  Public Hi-Fi Recording 84

Facility, Austin, Texas.
© Frank Meyer.

4-35: Fire test. 86
© Errol Brick Company Ltd.

4-36: North Residence, New 86
Zealand. © Graeme North.

4-37: Wall base detail. 89
4-38: Window head detail. 90
4-39: Window head detail. 90
4-40: Window head elevation. 90
4-41: Window jamb. 90
4-42: Dry stacked lining. 91
4-43: Internal partition head. 91
4-44: Timber framed partition. 91
4-45: Door jamb 1. 92
4-46: Door jamb 2. 92
4-47: Door jamb 3. 92
4-48: Door jamb 4. 93
4-49: Door jamb 5. 93
4-50: Door jamb 5: elevation. 94
4-51: Door jamb 6. 94
4-52: Door jamb 6: elevation. 94

5-1: Naterra blocks. 95
© Akristos Ltd.

5-2: Water damage on site. 96
5-3: Dry blay mortar. 96

5-4: Forklift. 96
5-5: Mudmasons, Yemen. 98

© Yoshio Komatsu.
5-6: Bricklayer, UK. 98
5-7: Block system. 98

© Akristos Ltd.
5-8: Clay mortar mixing. 98
5-9: Mortar batch samples. 99
5-10: Framing around door. 99
5-11: Timber lintel. 100
5-12: Curved corners, Kirk Park, 100

Dalguise, Perthshire.
5-13: Finishing coat. 101
5-14: First coat of plaster, 101

Kirk Park, Dalguise,
Perthshire. 

5-15: Sprayed plaster. 102
© Jenny Andersson.

5-16: Metal corner bead. 102
5-17: Timber corner beads. 102
5-18: Electrical box. 103
5-19: Leckerston farmhouse, 103

Fife. 
5-20: Wall heating pipes. 104

© Joern Wingender.
5-21: Mains of Branshogle, 104

Stirlingshire.
© Simpson & Brown
Architects.

5-22: Metal fixings. 105
© Neil May.

5-23: Mains of Branshogle, 105
Stirlingshire.

5-24: Atelier Darmstadt, 105
Berlin. © Schauer U
Volhard Dipl.-Ing.
Architekten.

5-25: Mains of Branshogle. 106
Stirlingshire.

5-26: Sanford Winery, 106
California.
© Fred Webster.

5-27: Haddenham Methodist 107
Church.
© Neil May.

5-28: Earth masonry dust. 108

6-1: Lintel cracking. 111
6-2: Plaster crack. 112
6-3: Surface dusting. 112
6-4: Water erosion, Iran. 114
6-5: Ice house, Kashan, Iran. 115
6-6: Ridge Winery, California. 116
6-7: Local impact damage. 116

7-1: Sprayed plaster. 118
© Jenny Andersson.

7-2: Naterra blocks. 119
© Akristos Ltd.

7-3: Domestic dome, 119
Rostorf, Germany.
© Dr Gernot Minke.

7-4: Nursery, Oranienburg- 120
Eden, Germany.
© Dr Gernot Minke.

7-5: Dry stacking 120
© Jenny Andersson.

7-6: Erdhugelhaus SolArc. 120
© Archy Nova.

7-7: Old Schoolhouse, 121
Cottown, Perthshire
© Rebecca Little.

7-8: Mii Amo Spa, Arizona. 122
© Harry Zernike.

7-9: UK brick and block 122
deliveries, 1979-2000.
(DTi, 2006).

7-10: UK clay extraction, 123
1970-2000 (Sheerin,
2002).

7-11: Brick and block imports 123
and exports, 1996-2005.
(DTi, 2006).

7-12: Contemporary earth 124
house, Germany. 
© Claytec.

Public Hi-Fi Recording 126
Facility, Austin, Texas.
© Frank Meyer.

CHAPTER 5

CHAPTER 6

CHAPTER 7



Mains of Branshogle, 
Stirlingshire



xi

for larger buildings now have to be proven by 
computer analysis to gain acceptance in our 
risk-averse markets, because centuries of intuitive 
understanding has virtually disappeared.

The primary purpose of this book, then, is to 
fill in the considerable gaps in our understanding 
of earth masonry, with a factual account of issues 
such as density, moisture control, strength and 
construction details. But there is a secondary role 
for this book, which is to explore the cultural 
background to earth masonry, with a refreshing 
enthusiasm for the subject born of conviction for 
its potential, even for sizeable projects. The key to 
unlocking this potential is to think in local terms 
– the available raw materials, the labour force, the 
means of manufacture, distribution and of course 
the climate. As with much else in the search for 
sustainability, globalisation of the construction 
industry is being questioned as never before, not 
simply for its harmful environmental effects but also 
for its tendency to steamroller construction cultures 
across the world into uniformity. Earth masonry 
represents part of the fightback towards a more 
responsive, environmentally benign approach.

With public opinion finally endorsing the need for 
higher levels of sustainability, this book is a timely 
reminder that some all-but-forgotten forms of 
construction offer a signpost to the way ahead.

Earth masonry – unfired bricks, adobes and 
cob blocks that are free from cement additives 
– is one of those ancient technologies that all but 
died out in western society, but has remained 
alive and well in parts of the world untouched by 
industrialisation and conventional measures of 
prosperity. Now that the search is on for building 
techniques and materials that have far less impact 
on the environment than the bricks and blocks of 
modern construction, earth masonry has once again 
emerged as a sound and practical alternative.

Like rammed earth, recycled materials or 
planted roofs, earth masonry is not alone in being 
‘rediscovered’ but the post-war dominance of 
products that rely on energy-intensive, relatively 
cheap manufacture means that our ability to 
use these low impact methods is hampered by a 
simple loss of traditional knowledge or the instinct 
required to avoid routine failures of performance. 
Even natural ventilation and passive solar control 

FOREWORD
Rab Bennetts
Bennetts Associates
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Earth masonry is the one of the oldest and most 
widespread forms of construction. Even today 
a third of the human race is housed in earthen 
structures and these are most commonly built of 
earth brick.

Although technologically simple, earth masonry 
has the potential to produce a durable architecture 
of considerable artistic sophistication, and buildings 
that are appropriate to their climate and a wide 
range of uses. This is true in both vernacular and 
‘modern’ contexts. 

The development of earth building as a 
contemporary technique within industrialised 
construction over the last 20 years has demonstrated 
its potential to create healthy buildings at low 
environmental cost. Humidity control, low 
embodied carbon and near zero waste are key 
characteristics in the context of the development of 
a sustainable construction industry. In the UK, the 
use of earth masonry to form internal partitions is 
the key application to build a commercial market. 
But this is an unfamiliar material and in order to 
make a successful transition from a vernacular to an 
industrialised material, there is a need for guidance 
for those involved at all stages of the procurement, 
construction and use of buildings.

That is the purpose of this book, which follows 
a successful three-year Partners in Innovation (PII) 
project, Low Cost Earth Brick Construction: Monitoring 
and Evaluation, funded by the former UK Department 
of Trade and Industry (now the Department for 
Business Enterprise and Regulatory Reform). 

Echoing comparable developments in other 
countries in recent years, the commercial potential 

of modern earth masonry has been recognised 
by the UK fired brick industry, whose future is 
increasingly uncertain as the cost of producing 
ceramic products rises along with the price of gas 
and growing concern for the environment. The 
potential of this well-established manufacturing 
sector to bring good quality, new unfired clay 
products quickly to a mass market signals that the 
future of earth masonry could be as important to 
global construction as it was in its past. 

Globally, construction is changing in several 
important and competing ways. As vernacular 
materials are rapidly displaced by industrialised 
materials in the developing markets of China and 
India, it is increasingly clear that the world does 
not have the natural resources, energy or ability 
to absorb pollution that is needed to house the 
world in the steel and concrete which gave modern 
architecture its image of progress during the 20th 
century. In our era, a new generation of materials 
is being developed that can meet people’s aspir-
ations for physical development in a way that 
sustains and enhances the natural world which
gave us life. 

Unfired clay – a timeless construction material 
– has an important technical role to play in 
this exciting new phase in the development of 
architectural technology. What will be achieved 
over the next 25 years is unclear at this early 
stage, but what is certain is that the image of 
progress that architecture often bears will change 
alongside its technology, heralding the wider and 
essential role that architecture has always had in 
our cultural life.

PREFACE

PREFACE
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SCOPE AND STRUCTURE
The book focuses on new-build applications, 

although earth masonry is sometimes used in 
conservation, especially of vernacular cob buildings. 
This is a specialist field, for which guidance is given 
in other publications. 

This book does not describe in detail vernacular 
construction using earth masonry materials, such 
as cob block and clay lump. The guidance will 
be generally relevant to these uses, but such 
projects tend to follow well-established traditional 
conventions of construction, which do not 
require the same design process as non-specialist 
commercial new-build projects. Guidance on these 
traditional techniques can be sought from local 
earth building organisations.

This book does not include any detailed 
consideration of ‘stabilised’ earth materials. These 
have additives, such as cement or bitumen, which 
fundamentally alter the earth materials physical 
properties. Cement-stabilised earth bricks, for 
example, are better considered as weak concrete 
blocks. Such materials can have appropriate uses 
in earth masonry buildings, such as for a ‘flood-
proof’ base course. Although often ‘stronger’ than 
unstabilised earth masonry, such stabilised materials 
do not possess the other, subtler, benefits of earth 
masonry. They are also adequately described in 
other publications, some of which are listed in the 
references and further reading.

The guidelines are structured to follow a typical 
project process where earth masonry will be used, 
identifying and assessing the issues relevant to each 
stage.

By its nature, this book gives a limited and 
simplified picture of a diverse subject into which 
there is much current research. The author 
welcomes any suggestions of corrections, omissions, 
comments or more interesting examples in the 
fascinating field of earth masonry.

These guidelines are intended to facilitate the 
use of earth masonry in common contemporary 
construction situations. They provide the necessary 
basic technical information needed by architects 
and engineers who do not have specialist 
knowledge of earth construction. Equally, they can 
act as a handbook for the self-builder or contractor.

In a field where there is a wide variety of 
materials and buildings, the guidance can only ever 
be general. Each material and design situation needs 
to be considered in its own right, and more specific 
expert guidance should be sought if the user is in 
doubt.

There is a range of possible sources of further 
advice. Manufacturers and distributors of 
proprietary materials should be able to advise on 
appropriate use of their products. There is also a 
loosely knit community of earth building experts in 
the UK, including architects, builders, engineers and 
surveyors. A list of useful contacts is given towards 
the end of the book. In addition, the references and 
further reading provide a list of relevant publications 
dealing with earth construction, including books 
giving a more detailed examination of some of the 
more technical aspects.

This book is written primarily from a UK 
perspective, though it is intended to be generally 
relevant in all countries. Comments on climate 
primarily relate to temperate climates, where rainfall 
and frost can be significant. It does not consider 
seismic design, which is outwith the experience 
of the author and which is described in other 
publications.

The book specifically addresses issues relating to 
the use of earth masonry in common commercial 
construction situations by non-expert professionals 
using proprietary materials, although it is also 
relevant to other forms of procurement and types of 
materials.
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Internationally, earth masonry techniques vary 
enormously according to climate, soil conditions, 
building typology, and traditional and modern 
construction practices. This rich diversity is an 
important resource in the wider context of design 
and has an equally rich and diverse descriptive 
language. For the purposes of this book, definitions 
are used that are most clear and relevant to the UK 
context.
Additives: Substances that are added to a base 

earth material to improve certain properties. 
These include benign additives, such as fibres 
and plant oils, as well as more powerful stabilisers 
such as cement.

Adobe: A term for wet moulded earth block used 
widely, especially in the Americas, of Spanish 
origin. The term is used to describe both the 
individual blocks, the wet material and the 
buildings from which they are made.

Brick: A small masonry unit, liftable with one hand.
Block: A large masonry unit, liftable with two hands.
Clay: The term ‘clay’ refers to a naturally occurring 

material composed primarily of fine-grained 
minerals, which is generally plastic at appropriate 
water contents and will harden when dried 
or fired. Although clay usually contains 
phyllosilicates, it may contain other materials 
that impart plasticity and harden when dried or 
fired (Reeves, et al, 2006). The term is commonly 
used to describe both the natural earth material 
of which clay minerals are usually only a minor 
constituent and the clay minerals constituent, 
which can either be defined by true mineralogy, 
or, more commonly in earth construction, by size 
grading (as described in Section 3.1.1).

Cob alt. clomn (Wales), mudwall (Scotland): 
A form of earth construction where wet clay 
earth is mixed with straw and built in consecutive 
layers to form a monolithic wall.

Dusting: Unbound fine clay material, lying on a 
surface.

Earth: Soil that can be built with, that is, soil 
without organic content, generally subsoil with 
some clay content.

Earth building: Constructional techniques utilising 
earth, usually sub-soil in combination with other 
natural materials.

Earth materials: Construction materials whose 
main ingredient is unfired earth. The material will 
degrade to mud when immersed in water.

Embodied energy: The total amount of energy 
used in bringing the material to its present state 
and location. It may also be thought of as the 
energy that could have been saved, had the 
product never been manufactured.

Environmental footprint: A catch-all term 
describing overall environmental impact.

Expansive: Materials that will swell significantly 
with uptake of water. In earth masonry, this 
includes clay minerals and organic fibres. There 
is great variation in the expansive activity of clay 
minerals.

Green brick: An unfired clay brick, specifically one 
whose composition is comparable to that of fired 
bricks, rather than being specially designed as 
an unfired product, which would be termed an 
earth brick.

Hygroscopic: The ability to absorb and release 
moisture from the surrounding environment.

Life cycle analysis: A method of assessing the 
total environmental impacts associated with a 
product’s manufacture, use and disposal.

Moisture content: Water content expressed as a 
percentage of the mass of dry materials.

Moisture mass: The capacity of a material to 
store moisture in response to the surrounding 
environmental conditions.

Mud: Earth in liquid form.
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Rammed earth: A form of earth construction 
where layers of earth are compacted, by hand or 
machine, to form a monolithic wall, in a process 
akin to making weak sedimentary rock.

Stabilisation: The process of binding together 
particles through the action of material other than 
clay, typically by the use a chemical binder, such 
as cement or lime. These can increase a materials 
durability and strength, but greatly increase 
embodied energy, waste and life cycle cost.

Standards: For the purpose of this book, standards 
are taken to mean documents giving authoritative 
guidance on the nature and suitable use of 
materials, such as those produced by bodies such 
as the British Standards Institution, as well as 
recognised codes of practice, specifications, etc. 
The ‘Technical Standards’, which are a specific 
part of the Building Control system, are always 
referred to as Technical Standards.

Subsoil: Soil that occurs below the organic horizon 
(topsoil) and above bedrock.

Sustainability: The concept of managing the use 
of natural resources such that the amount of the 
resource is not irretrievably depleted. Economic 
development taking place in this way is termed 
‘sustainable development’, and has been defined 
as “development that meets the needs of the 
present without compromising the ability of future 
generations to meet their own needs”. 
(The Brundtland Commission, United Nations, 
1983).

Thermal mass: The capacity of a material to 
store heat in response to the surrounding 
environmental conditions.

Waste: Waste is defined in the Control of Pollution 
Act (1974) as including: (a) Any substance which 
constitutes a scrap metal or an effluent or other 
unwanted surplus substance arising from the 
application of any process; (b) Any substance or 
article, which requires to be disposed of as being 
broken, worn out, contaminated or otherwise 
spoiled.
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This chapter defines earth masonry, describing its principal 
attractions as a contemporary construction material, giving 
an outline of its extensive history and indicating its practical 
limitations.

1.1 WHAT IS EARTH MASONRY?
Earth: a stable, dense, non-volatile inorganic substance found in the 
ground (The New Oxford Dictionary of English, 1998)
Masonry: the art of shaping, arranging and uniting stone, brick, 
building blocks, etc, to form walls and other parts of a building 
(Dictionary of Architecture & Construction, 1975).

Earth masonry is building with bricks of unfired earth, which are held 
together in a stable form, primarily by their clay content. The bricks are 
generally bonded together with a mortar that is usually also made from 
earth.

Earth masonry can form whole buildings or individual building 
elements, most commonly walls and vaults. It can also be used as infill 
to timber frames and in a variety of other less common applications. 
A diverse range of additives can be added to the earth to modify the 
brick’s physical properties. Similarly, additives can be included in earth 
mortars, although other types of mortar can also be used and it is even 
possible to build without mortar at all.

For simplicity, the term earth brick is generally used in this book to 
cover masonry units of various geometries and materials, including ones 
commonly called earth blocks, adobes or mud bricks.

1.2 WHY USE EARTH MASONRY?
There are many good reasons to use earth masonry. The main ones 
are environmental sustainability, occupant health, building quality and 
cultural continuity. This section assesses these reasons in principle. How 
they could drive the development of a significant commercial market in 
the UK is outlined in section 7.1.

•

•
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