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Published technical 
guidance
The Concrete Centre publishes technical information in a 
wide range of formats. From introductory documents on 
specific engineering systems to comprehensive books 
on how to interpret the latest codes and standards to 
assist in the efficient design and use of concrete.

 

Published guidance broadly covers performance and 
sustainability; specification and building types and 
structural design and codes.

Examples of guide types and the topics they cover are 
on these pages, however, for a comprehensive list of all 
titles, see www.concretecentre.com/publications



The Concrete Centre technical publication formats
Focus sheets provide guidance on specific topics. Free to download in PDF format.

‘Blue Books’ provide more extensive essential guidance. Free to download in PDF format.

‘How To’ guides provide detailed technical guidance, many related to concrete standards. Typically available in hard copy and 
PDF format. Purchase costs vary between publications. 

Guidance on Eurocode 6
The purpose of this series of guides is to introduce designers to the basic 
approach adopted in Eurocode 6. This is the first guide in the series of three 
and provides:

 ■ A brief outline of the scope of Eurocode 6.

 ■ An introduction to design, including fire resistance and movement.

 ■ Assessment of actions and combination of actions using Eurocode*.

 ■ How to specify mortar and masonry units.

 ■ Glossary of Eurocode 6 terms.

The second guide in the series, Vertical resistance1, explains how to design 
for vertical actions, whilst the third guide, Lateral resistance2, covers the 
design of laterally loaded masonry panels. Further information on Eurocode 6 
can be found at www.eurocode6.org.

Eurocode 6
Eurocode 6 comprises the following parts:

 ■ Part 1–1, General rules for reinforced and unreinforced masonry structures3.

 ■ Part 1–2, Structural fire design4. 

 ■ Part 2, Design considerations, selection of materials and execution of masonry5. 

 ■ Part 3, Simplified calculation methods for unreinforced masonry structures6. 

Each part also has a National Annex (NA) which provides the Nationally 
Determined Parameters (NDPs) to be used in the application of Eurocode 6 in 
the UK. The UK NDPs have been used throughout this guide. In addition 
PD 6697 contains useful guidance complementary to Eurocode 67.

This series concentrates on Eurocode 6, Part 1–1 but includes material from 
Part 2 to explain the exposure and durability requirements. The scope and 
content of Part 1–2 and Part 3 are also briefly explained. 

Eurocode 6 is intended to be used with Eurocode*: Basis of structural design8, 
Eurocode 1: Actions on structures9 and, where appropriate, the other Eurocodes 
and relevant European Standards. The guide Introduction to Eurocodes10 
provides more information on the Eurocode family.

Eurocode 6 has been developed to enable the designer to use the following 
types of masonry unit: clay, calcium silicate, aggregate concrete, autoclaved 
aerated concrete (aircrete), manufactured stone and natural stone. European 
standards for these materials have been published by BSI and form part of an 
array of standards relating to masonry produced under the auspices of the 
European Committee for Standardisation (CEN), committee TC/125 (Masonry).

*BS EN 1990 is entitled ‘Eurocode’, but is often referred to as Eurocode 0.

How to design masonry structures using Eurocode 6

1. Introduction to Eurocode 6
Eur Ing, Prof. J J Roberts BSc(Eng), PhD, CEng, FIStructE, FICE, FIMS, FCMI, MICT O Brooker BEng, CEng, MICE, MIStructE

Introduction
This publication is part of a series of three 

guides entitled How to design masonry structures 

using Eurocode 6. The aim is to make the use of 

Eurocode 6, Design of masonry structures as easy 

as possible by drawing together in one place key 

information and commentary required for the 

design of typical masonry elements.

The Concrete Centre (and, originally, The Modern 

Masonry Alliance) recognised that effective 

guidance was required to ensure that the UK 

design profession was able to use Eurocode 6 

quickly, effectively, efficiently and with confidence. 

Therefore a steering group, with members from 

across the masonry industry (see back cover for a 

list of members), was established to oversee the 

development and publication of the original guides.

This second revision addresses the publication of 

PD6697 in 2010 and revised National Annex to 

BS EN 1996-1-1 in 2013. It was overseen by a 

reconstituted steering group from industry (see 

back cover).

Revision 2

Airtightness and air leakage
Air leakage
Air leakage is the uncontrolled exchange of air both into (infiltration) and 

out of (exfiltration) a building through cracks, gaps and other unintentional 

openings in the building envelope. The rate of air leakage depends upon the 

air permeability of the construction, the wind speed and direction, and the 

temperature difference between the inside and outside of the building, as well 

as within the building.

Airtightness
Airtightness is the measurement criteria used to evaluate the air leakage of a 

building. It determines the uncontrolled background ventilation or leakage rate 

of a building which, together with purpose-provided ventilation, makes up the 

total ventilation rate for the building. Traditionally, air leakage was expressed 

in air changes per hour (ach or h-1), however currently air permeability is used 

(m3/(h.m2) as it takes into consideration the effects of shape and size. The 

more airtight a building, the lower the air permeability.

In the UK, airtightness is measured at an artificially induced pressure of 50Pa 

(n50). 

Measuring airtightness
The airtightness of a building envelope can be measured using the fan 

pressurisation (blower door) technique or the tracer gas technique. The fan 

pressurisation technique is the simplest, quickest and most widely used (see 

Figure 1). It involves sealing a portable variable speed fan into an external 

doorway using an adjustable door frame and panel. A fan speed controller 

is then used to pressurise and/or depressurise the building. The airflow rate 

that is required to maintain a number of particular pressure differences across 

the building envelope is then measured and recorded on a pressure and flow 

gauge. The leakier the building, the greater the air flow required to maintain a 

given pressure differential.

How to achieve good levels 
of airtightness in masonry homes
Dr David Johnston & Dominic Miles-Shenton

Introduction
In the UK, as in most industrialised countries, 

the domestic sector contributes substantially to 

national energy use and CO2 emissions. Currently, 

there are over 25 million dwellings in the UK 

accounting for just under 30% of the UK’s total 

CO2 emissions. This is a substantial figure given that 

the UK housing stock is categorised by long physical 

lifetimes and slow stock turnover. Therefore, if we 

are to mitigate against climate change and achieve 

the Government’s target of an 80% reduction in 

national CO2 emissions by 2050 based on 1990 

levels, then significant reductions in the carbon 

emissions from dwellings both new and existing will 

be required.

One factor that can have significant impact on 

the energy use and CO2 emissions attributable to 

dwellings is airtightness. The current regulatory 

requirement for airtightness is a design air 

permeability of 10 m3/(h.m2) @ 50Pa. This is 

linked to the target carbon dioxide emission 

rate (TER1). However, in order to cost effectively 

achieve a satisfactory carbon emission rate or a 

particular level within the Code for Sustainable 

Homes, designers are likely to make trade-offs 

between fabric and system performance, and an 

air permeability of 5 m3/(h.m2) or less is likely to 

become a more typical design requirement. 

This guide gives an introduction to the topics 

of airtightness and air leakage and discusses the 

basic principles of airtightness. It also illustrates a 

number of areas within masonry construction that 

may contribute to air leakage and identifies ways in 

which air permeability of less than 5 m3/(h.m2) @ 

50Pa could be consistently achieved in typical UK 

volume housing.

1 The TER is the minimum energy performance requirement for new dwellings approved by the 
Secretary for State. It is expressed in terms of kgCO2/m2 per annum emitted as a result of the 
provision of heating, hot water, ventilation and internal fixed lighting for a standardised household 
when assessed using approved calculation tools.

‘Grey Guides’ provide more comprehensive, in-depth technical guidance. Typically available in hard copy and PDF format. 
Purchase costs vary between publications. 



Cost and Carbon: Concept V5 
The Concept version 5 spreadsheet compares conceptual 
designs to Eurocode 2 for a range of forms of reinforced 
concrete construction, then ranks them in order of cost, 
programme or embodied carbon. Concept also provides 
initial element sizes.

A full How To guide, with step-by-step instructions can be 
freely downloaded to support use of the Concept software.

Structural Design of Concrete:  
RC Spreadsheets v4D 
For the experienced engineer, the spreadsheets allow the 
rapid production of clear and accurate design calculations.  

For post-graduates and new engineers they encourage 
understanding of concrete design and help the gaining of 
experience by studying ‘what if ’ scenarios.

Licenses for the spreadsheets are available: 

Single user license: £100 plus VAT 

Up to 10 user license: £500 plus VAT 

Up to 50 user license: £1,000 plus VAT

More information on the spreadsheets, including a link  
to download  a trial version is available at  
www.concretecentre.com/rcdesign.

Dynamic Thermal Properties 
A free tool for calculating the thermal properties of 
construction elements has been launched by The Concrete 
Centre following development by Arup. 

Passive Design Assistant  
This software tool helps demonstrate the passive design 
principles  of buildings to non-specialists, and enables 
key design variables  such as orientation, ventilation and 
thermal mass to be more easily understood.

TCC 8500 spreadsheet  
BS 8500 is the specification standard for concrete in the UK. 
Its latest version, published in 2023, allowed for many more 
cement types to be specified.

TCC 8500 simplifies the specification of concrete to BS 
8500 by allowing the user to input the exposure classes, 
design strength and cover. The spreadsheet then highlights 
the limiting values required to satisfy the durability 
requirements for given cement types. All the exposure 
classes are covered – carbonation, chlorides, sulfates and 
freeze thaw attack..

Design tools  
and software
Ease and cost of design are important factors in 
the choice, efficient design, and buildability of 
building frames.

The Concrete Centre provides a range of tools 
with the aim of enabling designers to develop 
safe, efficient and sustainable designs. The tools 
cover a range of topics and design stages, assisting 
users with carrying out design tasks quickly and 
accurately.



Events and training
The Concrete Centre provides a full programme of live seminars, webinars and lectures, as well as training courses. 

Concrete Futures 
Concrete Futures is a lecture and 
magazine series which is dedicated 
to exploring  the innovation, research, 
progress and new developments in 
concrete. These innovations  have the 
potential to change the properties 
and performance of concrete and 
create opportunities to develop how 
we use concrete in the future.  

www.concretecentre.com/
concretefutures

Fresh Concrete 
Fresh Concrete, produced in 
partnership with The Building Centre, 
is a series of talks which showcase 
some of the innovative practices and 
emerging concretes which address 
climate mitigation and adaptation. 
Fresh Concrete is intended to be a 
platform for knowledge-sharing for all 
construction professionals, bringing a 
fresh approach and fresh thinking for 
concrete.

www.concretecentre.com/
freshconcrete

Sustainability Series 
The Sustainability Series is an annual 
set of events and resources that cover 
the latest and emerging thinking on 
the sustainable specification, design 
and construction of concrete and 
masonry. The series includes live 
events, guest speakers, webinars and 
links to the latest guidance as well as 
providing insights into the innovation 
and research that will shape the future 
of concrete.  

www.concretecentre.com/
sustainabilityseries

Technical webinars 
Held on Monday lunchtimes, these webinars focus on 
technical topics related to design and construction 
using concrete. 

Along with the live events, there is an extensive library 
of on-demand webinars, which are free-to-view and 
can be watched at any time.

For a full calendar of forthcoming events, see  

www.concretecentre.com/events

Training Courses 
Two on-demand courses for structural engineers are 
currently available. ‘Design and Detailing to Eurocode 
2’ is intended for those new to designing concrete 
structures and covers the design of common concrete 
elements. ‘Advanced Design to Eurocode 2’ covers 
a wide range of topics and is intended for more 
experienced designers. For both courses, delegates will 
have 12 weeks to complete the course via an online 
portal. The course is to be completed in your own time 
and comprises recorded lectures and questions to test 
your understanding.  

For more details and booking see 

www.concretecentre.com/events



Concrete Quarterly
Concrete Quarterly (CQ) magazine shares topical design 
guidance and the latest inspirational projects. It is aimed 
at all members of the project team and demonstrates 
the potential of concrete in terms of architectural vision, 
structural solutions, best practice and performance.

The Concrete Quarterly magazine is a huge source of 
inspirational case studies, which are available both through 
the CQ archive which dates back to 1947, and the case 
study library, which is available at  
www.concretecentre.com/casestudies

CQ is available to view online, via a website or enhanced 
digital PDF. Also available are compendiums of articles 
to group together content on particular topics. Concrete 
Quarterly Focus magazines group CQ case studies and 
technical guidance into themes - net-zero, reuse and 
housing issues are available to download.

For more information visit www.concretecentre.com/cq

Concrete Futures
Concrete Futures is a lecture and magazine series which is 
dedicated to exploring the innovation, research and new 
developments in concrete. Recent and evolving concrete 
innovations, including the use of alternative constituent 
materials and digital technology, is fundamental to 
improving the efficiency of manufacturing, design and 
construction processes. These innovations have the 
potential to change the properties and performance of 
concrete and create opportunities to develop how we use 
concrete in the future.

For more information see www.concretecentre.com/
concretefutures
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Resources for students and lecturers
The Concrete Centre offers best practice guidance and resources for students and lecturers of structural engineering  
and architecture.

Access to guidance 
As listed earlier in this booklet, The Concrete Centre publishes 
a wealth of design guidance including concrete specification, 
framed buildings, methods of construction, performance 
and sustainability. Many of the guides are free, however soft 
copies of both free and paid-for resources can be made 
available to be hosted on central university library hubs.

Bespoke webinars have been created which offer an 
introduction to concrete design and are therefore particularly 
useful for students. These webinars can be found in the on-
demand area of www.concretecentre.com.

Student competitions 
The Concrete Centre runs two student competitions 
‘Structural  Concrete’ which is designed for students 
studying engineering disciplines and ‘Design and 
Sustainability competition’  for architecture students.

These demanding student competitions aim to encourage 
interest and raise competence in designing with concrete. 
The competitions offer a stimulating and fun challenge to 
students, while supporting  the curricula of UK engineering 
and architecture schools. 

For more information on the resources available for 
students and lectures visit:  
www.concretecentre.com/students



www.concretecentre.com

The Concrete Centre provides material, design and 
construction guidance. Our aim is to enable all 
those involved in the design, use and performance 
of concrete and masonry to realise the potential of 
these materials.

All of the resources detailed in this booklet are 
available at www.concretecentre.com.

Guidance on some of the most popular topics are 
available via the online Concrete Compass series 
- with dedicated webpages of latest information 
and resources, including guidance documents and 
case studies, that can assist in making informed 
design decisions. Visit www.concretecentre.com/
concretecompass.
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The Concrete Centre is part of the Mineral Products  
Association, the trade association for the aggregates, 
asphalt, cement, concrete, dimension stone, lime,  
mortar and industrial sand industries.  
www.mineralproducts.org


