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Foreword


by Professor Bernie Morley

The makings of this book stem from the development of an innovative fifteen-month Masters degree programme at the University of Bath, UK. We were very pleased when the MSc in Modern Building Design project was selected by HEFCE for the highly competitive Postgraduate Support Scheme. It was the first Masters programme in the UK to offer a comprehensive mix of an eight-unit taught element, a professional placement and an industry-led research dissertation based on a real consultancy project, informed by the students’ professional placement. Building on our existing relationships with industry, a crucial factor was that the programme was, and still is, co-designed and co-delivered by industry and addresses problems currently experienced by companies. We were very pleased when the MSc in Modern Building Design project was selected by HEFCE for the highly competitive Postgraduate Support Scheme.

Interest in modern building design continues to be high and, as a result, a three-week taster course was launched as a Massive Open Online Course (MOOC) in March 2017. This has been completed by over 10,000 people from all over the world and has prompted the creation of this book.

This innovative programme is reflected in this book which is a catalyst for thinking differently about postgraduate study and modern building design. The lessons learned from the pilot have been disseminated across the sector, have informed government policy on postgraduate loans, and the model developed has been adapted so that students on other Masters programmes also benefit from the advantages of placements and coworking with industry.

I am delighted to have been involved in a project which has had such a positive impact and to see that our aspiration to share useful knowledge will continue through this book.

Professor Bernie Morley, Deputy Vice-Chancellor and Provost, University of Bath




Foreword


by Arto Kiviniemi

Designing our built environment is currently meeting several major challenges, such as environmental requirements related to: climate change, technological and process changes including building information modelling (BIM), growing populations, the rapid growth of cities, ageing populations in industrialized countries, and the increasing complexity of buildings and their technical systems. For these reasons, this book is a much-needed and excellent addition to the existing design literature. Its holistic approach covers not only the technical challenges in the design process but also the changing business models driving design, such as the circular economy presented in Chapter 7, and how we are now considering the whole lifecycle of buildings in our design approach.

Chapters 1 ‘Are Buildings Evil?’ and 2 ‘The Design Manager’ provide an excellent foundation for the rest of the book by introducing both the old and new challenges impacting building design. This foundation and the book’s holistic approach are essential to the topic, because, for example, BIM is often seen as a technological issue only, but the business and process aspects are actually much more important and yet more difficult to solve in the adoption of BIM, a view clearly expressed in Chapter 3, ‘Building Information Modelling’. People often expect simple answers to complex problems and therefore the industry easily adopts one buzzword at a time, as clearly is now the case with BIM. However, BIM is just one piece in a larger puzzle – an enabler for efficient new processes, but reaping its full benefits requires a significantly different mindset and processes, as Chapters 3, 4 ‘Building Performance Simulation’ and 5 ‘Multi-disciplinary Integrated Design: Facade Engineering and Sustainable Design’ excellently demonstrate. Chapter 6 ‘Place- Making and Wellbeing’ focuses on human needs, coming back to the basic reasons why we design and construct buildings. Chapter 8 ‘Integrated Design Education Process: Design Project Applications’ demonstrates why we need fundamental changes, not only in the industry, but in education too.

The book is easy to read but does not over-simplify the issues. It gives a balanced view of the challenges our industry is facing and the benefits of changing our ways of working. When relevant, the text includes references to more detailed sources. I found the book suitable both for students and experienced designers, and perhaps most importantly for educators, who must change the curricula to meet industry needs and prepare their students for a rapidly changing working environment.

Furthermore, I sincerely hope that this book will also find its way to the major owners and operators of buildings, helping them to realize the benefits of deploying BIM and collaborative design and delivery methods in their projects. Unless owners and operators start procuring BIM-based services and incentivizing service providers to collaborate in new contractual models, where participants ‘share the pain and the gain’, such as in alliancing or integrated project delivery (IPD), the much-needed change from minimizing individual efforts into maximizing the value for their clients will remain difficult and time consuming to achieve.

Arto Kiviniemi, Professor of Digital Architectural Design, University of Liverpool



Introduction


Dr. Ricardo Codinhoto

‘Rather than seeing the energy problem as a short-term transitional period during which we would move from the wasteful practice of burning our precious and non-renewable petro-resources for heat, we seem to have panicked into a vast array of narrowly drawn compliance codes particularly aimed at the building industry and a few others. Little thought seems to have been given to other ramifications, the implications and application of these codes would reveal. In the ten years which have just passed, we are beginning to realize some of these, but the new generation of “over-insulated” structures is already largely in place and growing.

‘Meanwhile, early efforts to simulate alternate-fuel Research and Development have been largely supplanted by emphasis on “finding the last drop of oil” and burning it! Environmental quality has, in many cases, had to “give way” to “cost effective” analysis of “what is affordable” for business while turning a profit. Meanwhile the toxins build; the lakes, bays and parts of the ocean, water, land, and air die.’

Dion Neutra, 1984

Change seems to happen at a very slow pace when it is related to building design practice and building use. The quote from Dion Neutra back in the 1980s was early in calling our attention to what we were already doing to our environment on an unimaginable scale. Not much has changed in building design and construction practice since; by this I mean construction businesses and clients are, in practice, still giving way to cost-effective analysis of what is affordable for business while turning a profit. In the grand scheme of the construction sector, we still largely choose up-front savings over long-term financial and environmental benefits in spite of the socio-technical advancements enabling integrated design.

Still today, there is a groundswell of opinion that improving the design process is about reducing time of design. Conversely, we also argue that the efficiency of a process cannot be at the cost of an ineffective design solution. In other words, to improve the design process could mean, sometimes, making it longer if this leads to an improved result, a building that is built to clients’ and users’ needs, contractors’ targets of cost, time, being without defects and accidents and a building that considers its operations and maintenance targets related to adequacy, low running costs and above all sustainability.

We admire what by and large the Western world has dictated as the vision of economical success. We admire the extremely tall building that generated tons of unnecessary waste and CO2; we admire the empty towers of glass and light that delineate the night skyline of our cities. We crave speed in construction, even though it can lead to poor quality, cracks, air leakages and high maintenance. We are blind to the fact that our sense of aesthetics and our success model will deny a healthy planet for the generations to come.

But it’s not all doom and gloom. In this book we are outspoken in our optimism, which seems to be in short supply these days. We prefer to focus on the fact that the world is getting better. The evidence is out there: we almost doubled life expectancy within the last century, more humans have access to clean water, education, healthcare and information. But, we can do even better. And this is what this book is modestly trying to achieve. We learnt from our research projects developing cutting-edge ideas, from initiatives being developed by our small, medium, large and very large national and multinational industrial partners, from our collaboration with different communities and groups and from our public engagement with them. We praise all the good work that is helping us to imagine and build a new better world.

This is a cross-sectional, multi-disciplinary book that discusses integrated design and a path to a better integration between research, education and practice. The aim of this book is to introduce readers to the various aspects influencing today’s modern building design. By no means does this book cover everything that’s changing the way we think about building design. This book is just a taster that we hope will trigger a thirst for knowledge for what we call modern building design and that hopefully you will understand this already from the first few chapters. This book also aims to respond to requests for more information from the thousands of people that took part in the Modern Building Design MOOC.

Who should read this book? Everyone! If you are a professional or aspiring professional in the construction sector, this book brings insights into new developments that could differentiate your practice as well as general instructions for how to implement some of the ideas presented here. If you are a teacher or a student in the construction sector, this book is filled with examples of good practice and ideas that expand the range of job alternatives that you can look for upon completing your studies. It also fuels critical thinking regarding what we design, and how we design and build our buildings. If you are a person interested in modern building design or simply interested in buildings because you live, work and leisure inside one, this book will provide you with insights into how to look at buildings differently. We also aim that every reader will be able to see defornocere.

To fulfil our aim, in Chapter 1 Professor David Coley and Martin Gledhill, with different lenses, ask the reader to change the way they look at buildings by placing emphasis on the over-glazed facades, the uninsulated walls, the unnecessary radiators, the incomprehensible controls, the gaps around external doors. By paying attention to these elements of poor design and engineering, the authors question the morality and aesthetic qualities of current design and discuss the issue of accountability for bad design and construction amongst construction professionals. The chapter focuses on buildings in relation to their energy consumption and the implications this has for the planet’s climate. It also draws attention to the pernicious relationship between those that live in wealthy energy-profligate societies and who will be safe from the worst impacts of climate change, and those that don’t and who will suffer the most.

Chapter 2 – The Design Manager, by Professor Stephen Emmitt, follows the idea of emerging practices in design and construction and presents a discussion about the role of ‘Design Managers’ as a relatively recent innovation in the architecture, engineering and construction sector (AEC), a role that has evolved in response to the need to better deliver design value to clients and building users alike. As a recent development the application of design management varies considerably across different organizations and not surprisingly there is some confusion about what design managers do. This chapter explains what design management is and how it can deliver value to organizations. The chapter provides examples of how design management is applied in industry and the benefits that may be realized.

Chapter 3 discusses building information modelling (BIM) and how it impacts on all stages of design, construction and use of a building. It deliberates on what constitutes BIM in practice and its different levels of implementation and how it supports Government Construction Strategies. It also discusses how BIM is supporting the integration of every element discussed across all chapters of the book from practice of design and construction, to sustainability, health and considerations about resilience across the whole lifecycle of a building from inception to decommissioning. This chapter discusses the links with smart cities and the Internet of Things (IoT). Whilst it presents the state- of-the-art, it also shows the limitations.

Chapter 4 – Building Performance Simulation by Dr Tristan Kershaw discusses how the practice of design is changing. The author starts with the premise that contextual constraints require improved efficiency and that buildings are becoming more and more complicated and expected to fulfil more functions. As such there is a need to better understand how buildings will perform before they are built. In this respect, thermal modelling is a tool that supports better understanding by predicting a building’s performance not just in terms of how much energy it will use on a monthly or yearly basis and plant sizing, but also highlighting issues for daylighting, glare, ventilation strategies and even how comfortable occupants will be. All this information can be made available, allowing the designer to understand how the design will respond and to improve designs. With sustainability high on the agenda, much emphasis is put on building performance. However, since all calculations for compliance are carried out using historic observations of weather, usually combined into a single data file, little information exists relating to how the design will perform under different climatic conditions that are the result of climate change. Thus, this chapter addresses the challenges and trade-offs of design with additional intelligent data from thermal modelling techniques.

Chapter 5 – Multi-disciplinary Integrated Design: Facade Engineering and Sustainable Design, by Dr Steve Lo, argues that current modern building design involves developing the hard and soft skills required by professionals working in key carbon-dominated built environment sectors. This author argues that the modern professional must have a solid foundation in the fundamental aspects of building physics, regulations and codes, and L-C building envelopes. These areas are embedded into design projects with BIM, smart buildings and dynamic modelling tools overlaying all. Such integration supports better-informed professionals and users with direct industry-relevant skills and competencies. The multi-disciplinary, industryinformed approach linking research and industry seeks to represent the modern design process in the workplace. This way, young professionals can become industry-relevant by developing a comprehensive and well-rounded knowledge base alongside experience of the low-carbon building design process that can also communicate and work with different stakeholders in the industry. In this chapter, the discussion will be supported by examples of advanced facade engineering solutions that could only be achieved through multi-disciplinary integrated design.

Chapter 6 – Place-making and Wellbeing, by Dr Lo and myself, introduces the argument that, in as much as we need sustainable buildings, we need buildings that help life to thrive. In general, humans spend 90 per cent of their time indoors, which means that a person with an average life expectancy will spend at least seventy-two years of his/her life inside a building. In this chapter, the authors will purposefully use the title ‘building health and wellbeing’ to address the impacts of the built environment on health and wellbeing. The discussion will be focused on the positive and negative impacts that buildings can have on users and includes examples of good and bad design relating to the use of buildings. In addition, the chapter discusses how the architectural design process has shifted from being individualistic to more holistic and democratic approaches such as co-design, and how this is helping the incorporation of human-centric approaches to design.

Chapter 7 – Circular Economy, by Dr Alex Copping, shows that the construction sector is one of the world’s largest contributors to waste. This chapter discuss how to reduce waste generation through the adoption of a circular economy approach. It discusses how proactive thinking can enable the construction industry to fully integrate into the circular economy. For that, this chapter presents the current status and challenges of integrating design for deconstruction or disassembly into the construction industry. Existing ineffective relationships between architects, engineers, demolition contractors and communication between stakeholders will be explored and key DfD principles to guide designers will be presented. This chapter contributes towards a better understanding of how the construction industry can adopt a more sustainable alternative to demolition at end of life, enabling future recovery of building components for re-use or relocation rather than recycling.

Finally, Chapter 8 – Integrated Design Education Process: Design Project Applications, by Sarah Gibson, presents architectural design solutions developed within the MSc on Modern Building Design at the University of Bath. Written by the architect who contributes to the MSc course, the chapter explains the case of Lacock, a small town in the UK, where all inhabitants are tenants of the UK’s National Trust. Grade I listed, Lacock is famous for its medieval and Gothic Revival architecture and also for being the setting of some interior scenes in the blockbuster movie Harry Potter. Strict conservation constraints add to the challenge that designers are faced with when designing modern buildings in Lacock. The design project presented in this chapter is a real case, introduced by Lacock inhabitants and relating to their needs for a community centre. The chapter is illustrated with various 3D renderings of solutions developed by students that incorporate many of the aspects of modern building design discussed in this book.

Endnote

In Neutra, R. (1984) Survival Through Design. Thirtieth anniversary collector’s edition. Institute for Survival Press. Printed in the United States of America.



Chapter 1


ARE BUILDINGS EVIL?

Professor David Coley and Martin Gledhill

The dictionary definition of evil is generally configured as the opposite of good. Moreover, it is conceived as both a disposition and an act that in both cases is conscious and deliberate in its intent to do harm, wrongdoing and to destroy. Our purpose here is to ask, are buildings evil? In this chapter, we encourage you to view buildings differently – to consider them from a moral rather than purely aesthetic or apparently functional perspective. In particular we ask you to consider examples from three categories in which buildings are responsible for doing harm by using energy unnecessarily, and thereby accelerating climate change. All of these are set within and have an impact upon the wider context of the world and humanity as a whole. In the first instance this harm might be strategic in that it results from an ill-considered orientation and overall form. In the second it may result from the building’s materiality such as the use of overly glazed facades and poorly insulated walls. And finally it may be systemic, where heating systems with incomprehensible controls run when the rooms are not occupied. If you start to recognize these elements of poor design and engineering we will have been partly successful. However, if you connect those things with the impact they are having on the planet and many of the poorest people in the world, then we will have truly succeeded. We believe for this to happen it requires you to see these poorly performing elements as morally unacceptable and by definition, ugly. In short, we want to foster a link between aesthetic, ecological and moral values.

Depending upon your philosophical view of matter, an inanimate object, such as a building, might not be understood as conscious or capable of deliberate action. So, maybe an alternative title for the chapter would be: are we who commission, purchase, design, build or operate buildings evil? Being that, in our professional lives as designers, we all carry out at least one of these functions (or educate others to), this is clearly an unsettling question, particularly as we as individuals tend to believe ourselves not all that bad, and that our actions are logical, even if those of others are not. Most of us would prefer not to take responsibility for actions that might harm others, but rather, we find reasons why we should be excused from being judged as having done wrong. We normally do this by suggesting others are to blame; for example, the budget being too small to deliver a low-energy building, rather than thinking about how the design might be altered to deliver a low-energy building at the same cost – or simply excuse ourselves by claiming that if we didn’t agree to work on the project we might get the sack. However, is ignorance or the displacement of responsibility a credible defence? We think not. We also think that much of the problem arises from us choosing to not really see the damage energy use is causing to the world, and particularly to others. We react with a ‘that’s not ideal’, rather than, ‘that’s unacceptable’. As we will try and show, the solution to conceiving a ‘good’ building that is less damaging, often means altering some aesthetic of the design. And this is why we argue that alternating people’s aesthetic frame of reference is critical if we are to make modern low-energy building design the only morally acceptable option.
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