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Section

1

Introducing this student-centred
learning material

1.1 Aims and objectives

The aim of this material is to enable you to explore a range of issues that
relate to sustainable construction.

If you complete this pack you will be able to:

+ demonstrate an awareness of the complexities involved in assessing the
sustainability performance of buildings

% appreciate through case studies how to maximise the sustainability
performance of buildings.

Plate 1 The drive towards sustainability should permeate all aspects of the construction cycle




Sustainability and Construction: Case studies and practicalities

1.2 How you should use this pack

This pack represents 2-3 hours’ learning time for you, depending on the
depth and extra research that you carry out. In order to gain most benefit,
read the material and respond to the questions and tasks as they arise. Use
the feedback provided in the Appendix to measure your success and to learn
even more.

Obtain one or more of the following texts to supplement your reading.

Anink D et al (2001) Handbook of Sustainable Building James and James
London

Graham P (2003) Building Ecology Blackwell Publishing Oxford
Hagan S (2001) Taking Shape Architectural Press Oxford

Lacinski P, Bereron M (2000) Serious Straw Bale Chelsea Green Totnes
England

Pearson D (1989) The Natural House Book Conran Octopus London
Roaf S (2003) Ecohouse 2, a design guide Architectural Press Oxford

Smith P (2001) Architecture in a Climate of Change, a guide to sustainable
design Architectural Press Oxford

Thomas R (1996) Environmental Design Spon London

For a selection of useful websites use the SLICE Sustainability Web Directory
your tutor should be able to provide with.

1.3 What you should already know

You should already have a general understanding of basic construction
techniques for domestic and non-domestic buildings. You should also have
some background knowledge of the issues that form the basis of deciding
what is sustainable. If you feel you are short of knowledge on any of these
points we suggest you obtain/review the following (or similar) texts

Marshall D Worthing D (2000) The Construction of Houses 3rd edn Estates
Gazette

Chudley R (2001) Building Construction Handbook 4th edn Butterworth-
Heinneman

Taylor G (2000) Materials in Construction, an introduction, 3rd edn Longman
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1.4 Can you cheat?

Not really, because there’s no point. If you are examined in this topic you will
be asked to apply your knowledge using different scenarios to the ones
contained here. So if you do not genuinely try to undertake the activities set,
you will not learn effectively.

So obviously, if you do decide to cheat in any way you are cheating yourself.

1.5 What support can you expect?

Your tutor will want to provide you with effective support to enable you to
complete this material successfully. The kind of support to expect includes:

« an introduction/induction to the pack and student-centred learning
generally

+ perhaps one or two back-up lectures and/or videos to encourage you and
enhance your understanding of the topic

+« ongoing tutorial support by way of email discussions, individual and/or
group meetings, student peer-group meetings, etc

+» the use of the feedback provided within the material itself.

Do not be shy about clarifying the support you need with your tutor when this
material is issued. If you get into difficulty, try to make sure you contact your
tutor at the earliest opportunity.

Good luck, we hope you enjoy this student-centred learning pack.
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Section

2

Sustainability: case studies and
practicalities

2.1 Introduction

To be labelled a sustainable building, close attention must be paid to the
commonly discussed issues of energy, CO, emissions, material choice, etc.
However, you will also recall that sustainability also encompasses social and
economic considerations as well as technical issues (remember the three
Es?). Thus, assessing sustainability performance is a complex affair. This
module will demonstrate the type of thinking involved when estimating the
environmental and sustainability performance of a building. The module
considers the performance of buildings and structures under the following
headings:

1. The location of a building

2. The structural form/type

w

The use of a building

»

The site practices adopted during the construction process.

The location of a building or structure impacts strongly on its suitability of use,
its economic, social and environmental performance. Explore these issues for
yourself by examining the following two case-study dwellings. Then assess
how these dwellings perform in the context of sustainability by undertaking
Activities 1 and 2.
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Example 1

This is a two-bedroom cottage,
situated approximately 25 miles
from the nearest centre of
employment and very close to an
area of outstanding natural beauty.
The cottage is approximately 150
years old and uses old, partial oil
and solid fuel heating systems. The
area is renowned for high
concentrations of radon gas inside
dwellings and can be susceptible to
flooding.

Plate 2 Rural dwelling for example 1

Example 2

This dwelling is a two-bedroom flat
situated on the third floor of an
urban multi-storey residential block.
The block was originally built in the
early 1960s and although
refurbished, has poor standards of
insulation. The block is situated
within walking distance of a number
of employers and is close to local
amenities. The surrounding
neighbourhood has a higher than
average crime level and is quite
noisy.

=

Plate 3 Block of flats for example 2
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2.5 Structures

The UK Government's Strategy for More Sustainable Construction (DETR,
2000) refers to buildings and structures as the two main outputs of the
construction industry. Structures, by way of transport, power, water and land
related infrastructure projects, are normally associated with Civil Engineers.
Civil Engineers have a special role to play in pursuing sustainable
development by:

+« delivering environmental improvements, for example through the provision
of clean water, sanitation and the remediation of contaminated land

« preserving and enhancing appropriate biodiversity

+ providing and maintaining the infrastructure, including power and transport
networks, on which a modern economy depends

« providing a safe, well-designed and built environment in which people are
happy to live.

(Source: Society, Sustainability and Civil Engineering: A Strategy and Action Plan
2002-3 The Institution of Civil Engineers)

Plate 4 Examples of civil engineering construction infrastructure projects

Civil engineering projects often have a dramatic impact upon our surroundings
and use large quantities of natural and man-made materials, labour,
machinery and transportation. How can the impact of the construction of a
civil engineering structure be minimised? Can a large civil engineering project
be built safely, to budget, on time, perform as intended and embody
sustainable construction principles?

11
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Activity 3 is centred on a modern civil engineering structure, a proposed
bridge to provide better links to a rundown urban area. It is hoped the new link
will provide improved employment prospects and help regenerate the
surrounding area. This activity is limited to the effects and choices concerning
the major construction elements and the design of the structure.

Activity 3

Using the four text boxes provided, note the possible impacts, both positive and
negative of this proposed link over the river to the previously mentioned urban area.

The nearby community The materials for the project

Plate 5 Bridge construction

The river water, wildlife and flow The earthworks and landscaping

Feedback is provided in the Appendix

12
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‘Sustainable construction’ principles might help to reduce these impacts. A
sustainable construction approach can provide responses to many of the
negative aspects of a construction project, offering improvements such as:

+ reduced landfill quantities due to increased recycling of waste materials

L)

X4

reduced transportation distances through the use of local suppliers

L)

X4

better systems to manage site practices and their impacts efficiently (ie
waste production, noise pollution, safety, etc)

L)

>

*,

% less incidents of environmental degradation and pollution.

Such measures have the added benefit of promoting a better public image of
the construction industry through environmental improvements.

2.6 Social housing

The construction industry helps to shape many peoples lives. Infrastructure,
transportation, clean water and flood defences all have dramatic impacts on
the quality of living and on commerce in the UK. Housing is an important
aspect of our standard of living and is also a significant sector of construction
output. Social equity is one element of the triple bottom line (the three Es) of
sustainable development. Social housing in the UK accounts for
approximately 2.5 million homes (comprising 1.5 million dwellings provided by
councils or housing associations and one million households in privately
owned homes. Thus the construction industry has a strong role to play in
promoting social equity through the development of good social housing. The
Deputy Prime Minister, John Prescott, has indicated that over a 7-10 year
period, all social housing tenants should have a decent home. So what does
this mean for the promotion of sustainable construction?

Plate 6 Social housing must be ‘people focused’ to be successful

Undertake Activity 4 to help you understand some of the important attributes
of sustainable social housing.

13
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2.7 Site practices

“Most people working in the construction industry could, using a little common
sense, write down a list of the main environmental effects (of construction).”
(Environmental Management in Construction, Chartered Institute of Building
(CIOB), 1996)

Do you think the CIOB are right? Knowledge about sustainability must have
improved since 1996, so the statement may be truer now than when first
published. However, ignorance and apathy are still major obstacles.

A range of new legislation and environmental management standards has
been published to improve the environmental performance of the construction
process. These standards include 1SO 14000 environmental management
series, which replaced the UK-based British Standard 7750. Good
management is important; however, improvements require a holistic change
in the culture of on-site construction practices. The significant environmental
effects of construction practice generally include:

+« water and land pollution

«+ air pollution

“* noise

++ vibration

+« light and visual impact

+ purchase and use of services

+ purchase and use of materials

% waste.

Every construction project is unique, with a different team, different location
and often involving different technologies. Consequently, the environmental
impacts of construction need to be reassessed for each project. The
construction team, both main contractor (site and head office) and
subcontractors, need ‘brainstorming sessions’ to make sure that the potential
obstacles to minimising environmental impact are identified. Examples of
guestions that should be asked are:

+ How often does the negative impact occur?

+« What control can the site team exercise over this negative impact?

+ Is there a statutory requirement?

15
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% Can the negative impact be measured?

ISO 14000 and similar management schemes require construction
businesses to develop a formal process to identify and manage these
impacts. If you wish to research ISO 14000 further, try the guide to ISO 14000
at http://www.is014000-is014001-environmental-management.com/.

Activities 5 to 8 will enable you to consider many of the practical problems
faced by construction professionals as they grapple with improving the
environmental performance of construction projects. To undertake these
activities, imagine that you have been asked to take over the management of
an existing inner-city construction site. (This site happens to be a building site;
it could easily be an infrastructure site.)

Now, see how many potential solutions you can identify to minimise the
adverse environmental effects arising from images accompanying each
activity. If you feel there are further improvements to the site’s processes that
may not stem from the image, feel free to suggest those too.

The case study site relating to Activities 5 to 8 is illustrated below.

Harbour

Minor Road ¢ Site boundary

Main Road

\

The Photographs featured in Activities 5-8 are taken around this area

Figure 1 Diagram of site layout for Activities 5 to 8

16
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2.6 Summary

Sustainability is becoming an increasingly important aspect of construction
industry activity. This module has to helped to demonstrate the complexities
of reviewing and assessing sustainability performance. By undertaking the
various activities, you have related practically what sustainability means to the
construction industry.

The move towards a more sustainable construction industry requires a
complete shift of culture, based on the development of knowledge and
understanding of the problems we collectively face. The interaction of the
environmental, economic and social equity aspects of construction need to be
understood well by all parties to the construction process.

The practice of sustainable thinking is constantly evolving, and it is only
through the practice of sustainability that anything will become lasting. So
keep up-to-date!

2.7 Further reading

Here is a selection of texts that you might find useful

Text Comment
Abley | and Hertfield J Sustaining Merges case studies, such as The
Architecture Eden Project, Cornwall with other

Wiley Academy, Chichester (2001) contributions. The influence of
‘rethinking construction’ can be seen

Boulevard N and Steemers K Energy | A technical design guide, based upon
and the Environment in Architecture | the Cambridge ‘LT’ method, 2.1
Spon, London (2000)
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Dawes K The Technology and
Ecological Buddy
Birkhauser Velog, Berlin (1994)

Explains the philosophy of ecological
building

Edwards B, Rough Guide to
Sustainability
RIBA, London (2001)

A no-nonsense guide to sustainability

Edwards B Green Buildings Pay
Spon, London, (1998)

A series of studies that explore the
production of sustainable patterns of
development

Edwards B Towards Sustainable
Architecture
Butterworth, Oxford (1996)

Sets out the story behind sustainable
architecture

Farmer J Green Shift 2nd edn
Architectural, Oxford (1999)

Puts ‘green thinking’ in context

Hawkens D The Environmental
Tradition
Spon, London (1996)

A series of studies showing the
development of environmental design
in architecture

Jones DL Architecture and The
Environment
Lawrence Kay, London(1998)

Forty buildings that exemplify the best
in environmental architecture

Maldonado E Environmentally
Friendly Cities

Lisbon, Portugal, Jones and Jones,
London (1998)

A discourse focusing upon quality and
the building environment on an urban
scale

Prasal RS and D Global Warming
and the Built Environment
Spon, London (1996)

Offers solution for those concerned
with the effect of the building
environment upon global warming

Scott A Dimensions and
Sustainability
Spon, London (1998)

A review of contemporary ideas and
innovations

Stenar C, Eco-Tech Sustainable
Architecture and Technology
Thames and Hudson, London (1997)

An international survey of
environmentally intelligent buildings of
the 1990s

22
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Truelove J and Greer N Hot Dirt and
Cool
Harper Collins, New York (2001)

24 case studies showing different
forms of ‘eco’ housing

Woolley T, Kimmins S, Harrison R
and Harrison P Green Building
Handbook, Parts 1 and 2

E and FN Spon, London (1987)

A guide to building products and their
Impact on the environment. Part 1:
Introduction: An essay highlighting
important trends in Green Buildings
and explaining the rationale and
methodology behind the handbook.
Part 2: Key to product table, which
includes: fencing products, flat roofing
membranes, glazing products,
electrical wiring, adhesives, straw bale
housing, interior decoration, indoor air
quality and ventilation.

23
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Appendix

Activity feedback and solutions

This feedback is intended to provide you with possible responses
to the activities presented to you and to extend your learning.

24
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The nearby community

There are many potential
benefits for the social
side of the sustainability.
Mostly continued
employment because of
the regeneration of the
area. Downsides include
the possibility of
increased noise,
pollution, etc.

The materials for the project

Both concrete and steel
have large amounts of
embodied energy within
them. Steel and concrete
can, however, have a large
recycled content, and if
detailed correctly have a
long life span.

Plate 5 Bridge construction

The river water, wildlife and flow

Bridges and elevated
decking supports can have
adverse effects upon
shipping movements and
influence the passage of
sediments and so affect
aquatic life. Site practices
and vehicles can cause
pollution in the
watercourse.

Earthworks and landscaping

The embankments and
paving for junctions, paths
etc will disturb virgin
ground unless the site is
brownfield/previously
occupied. Fill may have to
be imported or disposed of
depending upon the quality
and type of ground in the
area of the abutments.

27
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