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Preamble:
Unit 3: Need to be Skilled in Investigation, Materials and Technology
Unit 3 focuses on how to obtain relevant information across a wide range of technical parameters to
aid effective decision making whilst acknowledging the substance/value of an asset - integrating a
detailed consideration across 8 of the 14 ICOMOS Guidelines (5b, 5d, 5e, 5f, 5h, 5i, 5j & 5m). The Unit
is divided into eight sections that are equivalent to and in compliance with the Guidelines. It aims to
assist users on how to contextualise their thoughts and approach with a greater understanding of
current conservation philosophy and ethics. Each section comprises textual and illustrative
information that together with the recommended reading, further reading and web sites to visit will
assist you in gaining an understanding of what cultural significance means and how to evaluate it.
Self-Assessment Questions will be posed
and are rhetorical in nature requiring you
to respond in your own way. These in text
questions are progressive in nature You
should respond to them by reference to
both the text of this Unit and by reading
the material suggested. Omission of these
actions may reduce understanding of the
Unit’s focus; completion of the reading
suggested
will
provide
better
understanding of the discipline of
conservation and how professionals
within it function and operate to preserve
and protect the historic environment:
For a more detailed illustrative
exploration of the 8 relevant ICOMOS
Guidelines to this Unit please refer to
Insight 2 where each of the eight
highlighted guidelines (opposite) can be
reviewed
You should consider how the body of conservation knowledge is constantly being questioned,
expanded and added to by specialists within the field and how the principles, ethics and philosophy of
conservation informs and structures any intervention work: This is particularly relevant when dealing
with modern, say 20thC reinforced concrete structures or buildings adopting contemporary
construction methods and materials. A personal acceptance of this fact will help you to understand
that you must also continue to expand your own knowledge of conservation philosophy – it is subject
to continuous change and your understanding of it needs constant updating. The important fact to
recognise is that it is a process of personal improvement that needs to be self-generated through
enthusiasm for the subject!
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3.01 Unit Overview
This Unit and the other four Units in this set offer guidance to assist your own developmental
improvement of knowledge. It will be a personal challenge intended to test your knowledge and,
hopefully, point you in the direction of where to seek additional information or, improve your
understanding and encourage you to reflect on your own experience. The Unit offers a framework for
you to develop; it is not intended to provide answers but merely stimulus and routes to
comprehension. You should be willing to recognise that, despite experience gained through practice,
there is a more complicated, challenging, and philosophical knowledge base that requires constant
updating.

South Gate Kofukuji, Nara, Japan. Built to withstand earthquakes with loose fitting roof support brackets

Nessebar, Bulgaria. An integrated range of building materials in performance and use
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“Old assets, [indeed all existing assets], regardless of importance or merit, represent substantial
investment in terms of energy and resources. They are nearly all maintainable, capable of beneficial
use and adaptable where necessary and it is often their replacement rather than their retention
which requires to be justified”.
Historic Scotland. The Care of Historic Buildings & Ancient Monuments.
“…the Government, constantly aims for the highest standards of conservation and will ensure that
those responsible for its historic buildings are aware of the importance of the heritage they hold in
trust”.
White paper 1990, This Common Inheritance
“The most effective way of ensuring energy efficiency and sustainability is to keep historic buildings
in good repair so that they last as long as possible ...”
BS 7013: 2013 para 5.3.1 Sustainability

Tower of London. Repair work of different periods

Durham. Stone erosion and cement ponting

It is intended to stimulate you to improve your understanding of the reasons why it is necessary to
investigate significance, subsumed within which process is a requirement to carry out a condition
survey, investigate decay and defects, their symptoms and causes and then formulate a conservation
strategy to protect significance. There is a need to understand the processes of deterioration and
how they might affect significance before contemplating any works of intervention. It is important to
understand how this assessment informs, assists and underpins any intervention work in respect of
the historic environment.
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Ljubljana, Slovenia. The competent and artistic use of a range of materials

This Unit offers pointers to how such investigation might be structured and what needs to be
covered. It demonstrates the importance of combining the knowledge gained by investigation and
how this assists pre-intervention planning and helps to structure a conservation strategy. It outlines
personal challenges, skills and procedures necessary to enable you to improve your knowledge of a
cultural asset, its fabric, structure and pathology and how this helps define an understanding of how
such factors affect intervention planning and may affect significance.
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Chichester. Overall surface erosion with temporary protective netting

“The idea is gaining currency that old buildings, even of modest architectural quality, represent a
past investment of energy and materials, the care and sensible use of which can eliminate
unnecessary new assaults on the earth's resources.”
Earl, J. Building Conservation Philosophy. The College of Estate Management 1997
“There is a need to impart knowledge of conservation attitudes and approaches to all those who
may have a direct or indirect impact on cultural property.”
ICOMOS Guidelines for Education and Training
“The nature of the conservation process… must encourage the ability to: Hypothesise (and test
hypothesis) from a clear understanding of the basic principles, and Synthesise the implications of
disparate factors. Think laterally and creatively in the search for a minimally interventive solution”
Bell, D. 2001

Aim of this Unit
This Unit is designed to stimulate and encourage you to ask yourself some fundamental questions
about why and how you intervene in the historic environment. Perhaps an even more fundamental
question to address is – what, why and how is this place or object important enough to make me
question my motives for intervention and how shall I plan and execute any works of intervention?
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Each section of this Unit comprises textual and illustrative information that together with,
recommended reading, further reading and web sites to visit will assist you in gaining an
understanding of the importance of the need to investigate and assess physical condition, how to
evaluate it and use the knowledge gained to determine intervention strategy.

Ljubljana. Art applied to architecture

Self-assessment and reflective questions are designed to test your understanding and
comprehension of each section and the overall need to establish facts about condition and then use
this knowledge in formulating a strategic approach to intervention and conservation management.
The Unit will be a personal challenge, requiring you to question your established values and
perceptions. It aims to provide the spark to ignite your own investigative and reflective processes.
After completing it you will be better able to assemble a portfolio of evidence in support of your
application for accreditation. Within this Unit the term SME will be used to describe heritage assets
and is derived from the words: sites, monuments and ensembles. The word asset is also used in this
regard.
The Unit is intended to challenge your understanding of the skills necessary to act as a conservation
practitioner – it is not an easy route to accreditation! Self-assessment and reflective questions will
make you question your understanding and knowledge.
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3.02 Investigation, Materials and Technology
“…conservation requires the ability to observe, analyse and synthesise. The conservationist should
have a flexible yet pragmatic approach…”
ICOMOS Education and Training Guidelines
“Before any work begins, all the factors that make up and affect this [cultural] value must be
investigated … defined [and understood]. The protection of this value will inform and determine
the way solutions are conceived and implemented”
Stirling, S. 2002.
“The primary purpose of repair is to restrain the process of decay without damaging the character
of buildings or monuments, altering the features which give them historic or architectural
importance or unnecessarily disturbing or destroying historic fabric.”
English Heritage.

Fundamental principles of conservation are as follows and should be subsumed in any intervention
planning and strategy:
• Minimum loss of fabric
• Minimum intervention
• Minimum loss of authenticity
• Reversibility
• Absence of deceit
• Honesty of intervention

“It has been a century or more since doctors routinely cut open their patients to find out what was,
or what was not, wrong: such operations often harmed the patients more than the problems they
were trying to cure. It would now be unthinkable to adopt such a brutal approach… However, we
continue to treat buildings in such a cavalier way…”
Demaus, R.
“Assessment and analysis of cultural significance… should inform the choice between satisfactory
alternative investigative techniques.”
Stirling, S. 2002.
“…a general practitioner is expected to have a wide knowledge of symptoms and possible remedies,
and, though aware of the various techniques which are available, cannot be expected to carry them
out: their application and interpretation is left to a specialist with expertise in that particular field.”
Demaus, R.
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As a conservation practitioner you must be able to demonstrate an understanding of the broad aims
of and methods available to carry out an investigation of any cultural asset, its fabric, its defects, their
causes and sources and be able to formulate a strategy for appropriate intervention. Invasive forms
of investigation of fabric and structure should be avoided: this in order to protect significance. A
prime action prior to any physical investigation should involve a detailed study of documentary
evidence about the asset its history and context. Such investigation may provide clues to a site’s
development and history and help focus physical investigative processes, avoiding unnecessary
damage to original fabric.
As a conservation practitioner you must be able to demonstrate an ability to formulate an
appropriate investigative methodology; appropriate not only to achieve the end of providing
information to define significance and inform intervention strategy but also to minimally affect the
historic asset its fabric and structure. You must be able to demonstrate an ability to make informed
decisions about which form or method of investigation will provide the correct level of detail
appropriate to the proposed works of intervention. You must be able to make informed decisions
about when and what type of expert advice might be necessary to provide accurate analysis and
assessment of an asset and its condition.

London. What might be hidden and revealed behind more modern wall surfaces

Part of the process of investigation must involve recording the products of the investigation process,
together with any documentary evidence found and, any exposure of previously unknown elements
of fabric and structure. The process of recording must synthesise and collate all information collected
in order to inform future work and future generations of the results of the investigation and the
effects of any intervention work. Such recorded information must be stored in easily accessible
archives for access by future generations.
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“Historic buildings are irreplaceable and contain information about the past that is available from
no other source. They must be treated responsibly, and the understanding that is essential to their
proper treatment or conservation can only be reached by making use of the best possible
information about them and by ensuring too that future generations understand what the present
generation has done for their care.”
Stirling, S. 2002

Where unavoidable harm is necessary what action must you take?
Consider how and where such information might be stored and what factors might influence these
choices.

Any historical asset is subject to decay through ageing, interaction of materials and weather and,
additionally, to what has happened to it contextually and through use. It might be observed that the
primary directive of conservation is to achieve and maintain equilibrium rather than have a solution
imposed for whatever reasons or values. It is the drive to achieve equilibrium, despite the pressures
of use and decay that should be a prime objective of conservation. Good conservation should strive
to identify an optimal solution to pressures of use and decay and, at the same time have a minimum
effect on significance.

San Sebastian, La Gomera. Remains of industrial architecture power source
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“…The object of conservation is to prolong the life of cultural heritage and, if possible, to clarify the
artistic and historical messages therein without the loss of authenticity and meaning. Conservation
is a cultural, artistic, technical and craft activity based on humanistic and scientific studies and
systematic research.”
ICOMOS Education and Training Guidelines
“…the archaeological evidence contained in every original stone and every tool mark is of such
importance that the slightest, most thoughtless interference may be the cause of irreparable loss.”
Earl, J. 2000. (Perhaps redolent of SPAB philosophy.)

The conservation practitioner must recognise that an historical site or structure may have established
significance as a result of various uses throughout its existence. It may be that a building conceived
for one purpose has gained importance for a variety of reasons not necessarily directly related to its
original use.

Identify a building of local importance in the area where you live and analyse how its importance
to society has evolved through various uses and changes to its fabric and appearance.

Newcastle. Applied decorative and modelled façade work

What impact on significance has the modern shopfront had on the original design?
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3.03 Investigation and Survey
“In order to manage the historic environment effectively we need to know its condition and how it
is changing”
Power of Place: English Heritage (2000)
“A thorough understanding of the historic development of a building is a necessary preliminary to
its repair.…in addition to analysis the detailed design of repairs should be preceded by a survey of…
structural defects and an investigation of the nature and condition of…materials and…the causes
and processes of decay.”
English Heritage
“Before the design and specification of repairs can be determined it is essential to fully assess the
nature and condition of the structure and building materials and the causes of defects to these
factors in an historic building… Any exploratory investigation… should be carried out with the
greatest care in order to prevent further damage.”
Pickard, R. D. (1996)
[You should demonstrate] “… an ability to adopt an analytical and self-critical approach in the
search for defensible solutions to …problems… It is sometimes better in conservation terms to do
nothing or nearly nothing.“
Earl, J. 2000

Simply because an asset is old and does not comply with modern standards, or technology, does not
imply that it has limited value. All too often our historic environment is adversely affected by
inappropriate intervention based on the premise that it does not comply with modern standards.

Before reading the next paragraph respond to this question:
Why is there a need to investigate prior to intervention and what, in broad terms should be the
purpose of investigating and surveying a site, monument or ensemble (SME)?

In simple response it is to establish clarity of understanding about the SME, its cultural significance,
and processes of decay to ensure that best possible or optimal solutions to intervention are proposed
in order to protect significance. The asset will, over the course of its existence, have been subject to
interventions of all kinds. Some will have been damaging to its fabric, structure and cultural
significance but some changes might have significance in terms of its historical record - its palimpsest.
Therefore, care should be taken in assessing previous interventions to ensure that any proposed new
work does not adopt a subjective or conjectural approach in respect of previous periods of
development. Knowledge and understanding are probably the best tool in structuring appropriate
change rather than inappropriate intervention. Therein lays the most persuasive argument for a preUnderstanding Conservation Unit 3: May 2021
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intervention investigation in order to inform work and to identify and protect significance.

Dalmeny Church: Putlog locations of original building scaffold lift positions

“Archaeology can preserve intimate pictures of the everyday lives of those who shaped the places
we occupy today. This irreplaceable resource represents the endeavours of past communities and
yet it is of relevance to us and will continue to have relevance for future generations.”
Development & Archaeology in Historic Towns & Cities. Historic Scotland 2005

Increasingly within the investigative process the role of the building archaeologist has gained
importance in clarifying the historical progression of an asset’s development. Traditionally the role
of the archaeologist has been associated as a sub-surface discipline based on stripping down layers
to gain understanding. Advances in technology has allowed the process of archaeological analysis to
be undertaken without loss of overlying layers of development, use of photo modelling software and
laser measuring techniques has facilitated three-dimensional deconstruction without physical
damage to historic fabric. Such technology is extremely useful in trauma situations such as fire
damage.
In the fire that occurred in the Cowgate of the Old Town in Edinburgh (2002), technology was used
to accurately analyse the burnt structure and facilitated a detailed clarification of historic progression
that informed intervention processes and guided understanding of both the damage and helped with
identification of important structural features that might otherwise have been lost in the
reconstruction process. Such information coupled with detailed documentary evidence and research
Understanding Conservation Unit 3: May 2021

15

has proved invaluable in the post trauma evaluation process of one of Edinburgh’s most historic sites.
The principles of archaeology, based as they are in detailed, even microscopic evaluation of evidence
will assist the process of understanding a site’s significance and historical progression.

Cowgate, Edinburgh. What was lost and the cleared site following 2002 fire

The adoption of point cloud laser scanning of interior and exterior detail can provide a greater
understanding of the fabric, spaces and forms in consequence of the accuracy it provides: This if the
results are interpreted correctly.

Cathedral Roof Laser Scan offers new insights © Point Cloud

An exhibition piece of stonework (below) clearly showing individual masons’ marks, originally incised
to assist the initial assembly of the building. The role of the architectural archaeologist in recording
and analysing historical development has increased over recent years, particularly in area
redevelopment when historic progression might otherwise have been lost through redevelopment.
Understanding Conservation Unit 3: May 2021
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York. Original masons’ marks exhibition piece

“At the heart of any judgement about significance lies understanding. We need to know why what
is there, is there. We need to know how it was constructed, altered and used through time; what
survives and what has been lost.”
Cossons, N, Sir. Foreword to Informed Conservation (2001)
“The essential basic tools for… investigation remain good eyes, an open mind and profound
knowledge and understanding of both original construction methods and historical repair
techniques.”
Demaus, R.

Planning the manner and method of investigative operations should be a primary focus for you as a
conservation practitioner. Much initial information may be obtained by simple observation of the
asset, coupled with research of documentation and records covering it. A great deal of information
may be gleaned from archives, both local and national. Local photographic archives are a very useful
source of historical record and information, many of such records and similar information about local
history and image records can be found in Local Records Offices and libraries – examples being that
available in George Plunkett’s archive photographs covering Norwich, Norfolk, or that in Scotland by
George Washington Wilson or, similarly the photographic records of the Potteries (Stoke-on-Trent)
completed during the middle part of the 20thC by E.J.D. Warrillow [now archived at Keele University].

Consider where such documentary evidence might be sourced and be archived in respect of a
Scheduled Monument near where you are?
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A condition survey of the asset, its fabric and structure might be a secondary action. Such a survey
would need to address issues of:
• Fabric deterioration
• Material decay
• Weathering
• Assessment of structural condition
• Prognosis of likely effects of deterioration processes

Tynemouth. Industrial dilapidation

From such physical investigation and coupled with the results of any documentation research, you
will be able to make informed decisions about what, if any further investigation is necessary to
facilitate an informed and properly structured intervention strategy. This coupled with an
understanding that other/additional and focused professional disciplines might be better able to
help/advise with investigation work.

“Where observation is concerned, chance favours only the prepared mind.”
Louis Pasteur 1822 – 1893
“Non omnia possumus omnes." [We can’t all do everything].
Virgil 70 - 19 BC

You will need to be able to plan an investigative survey methodology that will have minimum effect
on the fabric in order to protect significance. Any further physically invasive survey proposals must
allow for the minimum damage necessary to provide sufficient information to proceed to plan an
intervention strategy – protection of what exists being a primary directive.

Understanding Conservation Unit 3: May 2021
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York. Timber jetted construction with inserts and replacement repair pieces

Further investigation might involve specialist in the field of asset deterioration, you should be able
to demonstrate an ability to determine the need for and briefing of specialist consultants. Noninvasive, non-destructive methods should be adopted in all but exceptional circumstances.
Understanding Conservation Unit 3: May 2021
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You may wish to consider some of the following options:
• Photogrammetry
• Micro-drilling
• Point laser cloud scanning
• Damp, fungal and insect damage investigation
• Thermal imagery
• Moisture measurement
• Dendrochronology
• Measured and levelled survey
• X-ray analysis
• Geological records survey
• Impulse radar
• Archival document search
• Endoscopy
• Simple photography, rectified photography
• Ultrasonics
• Building archaeology
See also Demaus, R (1996) Non-Destructive Investigations Building Conservation Directory

In respect of an SME in your area that has been subject to a period of neglect, consider what
methods might be adopted to investigate and survey the structure prior to planning a programme
of rehabilitation?
What additional information might an archival search provide to assist your understanding of a
site’s context and how that context has changed/developed over time?

Below are some basic questions to ask yourself in helping develop your understanding of an asset
(after Conway & Roenisch):
• What is the cultural significance of the asset, both historical and aesthetic?
• What was the social, cultural, technological, economic and political context in which the
asset was originally conceived, constructed and subsequently changed, and how has its
importance changed/developed as a result of changes in use or appearance?
• What are the dates of the asset, originally and by subsequent periods of development (and
what was the date/effect of subsequent periods of development)?
• Who was the patron or original client and subsequent clients and their involvement?
• What was the original brief for the asset and any subsequent works?
• Who was the architect or designer and who built it
• How was it constructed/altered?
• What was its original and subsequent function(s)
• Which parts are original and which alterations?
• What are the materials and methods of construction and what is their condition
• What is the form and style and what was its meaning?
• What was the original context and how has the asset’s landscape or setting
changed/developed?
• What was the public response to the building in its original form and, as a result of
subsequent changes, how has that assessment/understanding changed?
• What is happening to the building in terms of deterioration and how might this be affecting
significance
• What is the structural condition and is it stable?
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Considering the above suggested format, critically assess your previous investigative methodology in
respect of a project on which you have recently worked

“The more answers, and the fuller they are, the more the researcher can build up a picture of why
the building came to be…the characteristics and significance…and the context in which it was
produced, used and evaluated…Documents and written evidence offer insights into…but in practice
much research involves a mixture of reading, searching…analysing plans and illustrations and
surveying the fabric”
Conway and Roenisch 2005
“We cannot care for the historic environment, or direct resources effectively, unless we understand
what it is, what its condition is and how it is changing. We need continuous, thoughtful and welltargeted research to enable us to identify significance and potential.”
Power of Place: English Heritage (2000)

A useful source of information detailing methods and processes of investigation and recording is
offered by ICOMOS (1996) Principles for the Recording of Monuments, Groups of buildings and Sites.

Tynemouth. Adaptation to modern day usage
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3.04 Materials
The science of materials, their use, historical development and patterns of weathering and decay is
too vast a subject to go into within this Unit, however some simple statements on the subject may
assist your understanding about what to include in your portfolio of evidence for accreditation and,
hopefully, get you thinking.

“The drop of rain maketh a hole in the stone, not by violence, but by oft falling.”
Hugh Latimer c.1485 – 1555

West Dean. Applying flintwork skills require effort creating a durable external wallface

You should be able to demonstrate skills necessary to undertake a condition survey of the asset, of
its materials’ defects, identify their causes and make balanced, well-constructed decisions and plans
for intervention that will most effectively deal with problems. You should be able to demonstrate an
understanding of materials use, limitations, physical and chemical properties, interactions both
beneficial and detrimental with other materials and patterns of behaviour and decay, etc.
Examples of properties in this context are strength, density and coefficient of thermal expansion, but
not mass or colour.
Understanding Conservation Unit 3: May 2021
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Draw up a list of materials that you might encounter in a building in the region where you
live/work/practice.
(>30 excellent, >20 very good, >10 good, <10 think harder)
Draw up a list of the properties of materials that control the way they perform in the built
environment.
(>30 excellent, >20 very good, >10 good, <10 think harder)

Materials decay for a variety of reasons including (on a non-exhaustive list basis) the following:
• Weathering (various processes here)
• Adverse interaction with other contiguous materials
• Excess loading, design detailing
• Limitations of materials use
• Limitations of life expectancy
• Effects of damp (corrosion, dissolution, decay, mould growth)
• Effects of fungal and insect damage (biological change)
• Differential movement
• Mechanical damage
• Natural deterioration (see Second Law of Thermodynamics: all processes tend towards decay
and disintegration)
• Natural degradation (sunlight on organic materials for example)
• Simple failure
• Natural faults in materials
A few definitions of terms might also be useful:
• Deteriology: the study and prediction of the deterioration of structures and its effect on
service life
• Pathology: The identification and diagnosis of defects
• Defect: a shortfall in performance
• Degradation: deleterious effects of sunlight for example on organic materials
• Durability: ability of a material to perform its function over time
• Failure: termination of a material to perform a required function
• Prognosis: the consequence of a defect if it is left untreated
The three main causes of defects might be summarised as follows:
• Dampness
• Movement
• Biological change
BS 7913: 2013 para 6.3 "Assessment of Performance and Pathology notes: "In some cases defects are
caused by a series of harmless alterations that are damaging in consequence" (the sometimes
'insidious' nature of change)" and in listing "Common Defects..." it expands on the three main causes.
Understanding Conservation Unit 3: May 2021
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The ‘sources’ of defects and their interaction may be more difficult to identify, viz:
• Dampness may result from groundwater, rain, condensation or services leakage.
• Movement may result from changes in moisture, temperature or chemical action.
• Biological changes may result from moisture, fungal and insect attack
• Chemical changes may result in corrosion and/or attack by salt.

“Thus the main aim in any asset defects diagnosis is to identify correctly the actual agency or
source.”
Douglas 2001

Norwich. Retention of venerable structural timber elements

You might consider, as examples, deterioration through biological changes in a timber-framed
structure and deterioration due to chemical changes in a load bearing wall construction. You should
identify why these changes are occurring (causes), and likely sources of the causes of damage you
have identified, together with prognosis of effects of deterioration and likely repair or remedial
response. Let’s take pathology: diagnosis relies on facts about state and condition but how does that
establish the position of the observer of those facts assembled by whatever means. With due respect
to Charles Dickens and Mr Gradgrind (and Arnold):

“What I want is facts…Facts alone are wanted in life.” The tale of interpretation is taken up by
Arnold in Reading Architectural History when the author suggests “First ascertain the facts then
draw your conclusions from them.”: But is that the right interpretation, after all any interpretation
of the facts must by very nature be subjective. Arnold goes on to say that “…First get your facts
straight, then plunge at your peril into the shifting sands of interpretation.” Extending the
philosophical sojourn, C.P. Scott advises: “Facts are sacred, opinion is free.”
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The moral of this discursive interlude might be contained in Earl’s commentary in Building
Conservation Philosophy that advises, in respect of the pitfalls of interpretation:

“…a sound philosophy is not based on a set of immutable rules but a clear understanding of what
one is setting out to achieve. Comprehensive knowledge of all the relevant facts…will not in itself
point the way. The practitioner…must develop a critical and self-critical frame of mind, nurturing
the ability to proceed from facts by way of logical argument to defensible – if not inevitable –
conclusions.”
Earl J.

You should therefore be able to demonstrate by adoption of the above process an ability to identify
the cause and source of defects in materials. You should also be able to make a prognosis or
prediction of how each individual cause and source of defects may affect significance of the overall
historical asset; how any defect may affect performance and longevity and how maintenance might
be planned to rectify or reduce that without loss of authenticity; with minimum loss of fabric and
with the principle of reversibility actively considered as part of the intervention process.

“There is an understanding in conservation work that imperfections of age are not necessarily
translated as ‘deficiencies’”
Bell, D (2001)

Ravenna, Italy. Eroded marble stringcourse in brickwork

A material may be subject to decay, but it may not be necessary to replace it simply because it
demonstrates decay. You must be able to assess the rate at which decay is occurring, make an
assessment about when it is likely to become necessary to undertake repair or change the detailing
to prolong the life of the degrading material. Such repairs should, where possible and practical, be
reversible. This to ensure that, (should future technology offer a better solution to protecting the
material and the building’s significance), earlier action may be removed and an improved response
made
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3.05 Construction
“After identifying the materials, the next step is to find out how the building was constructed [and
why it was constructed] …” This is not always easy because it may be concealed or covered by other
materials [and influences].”
Conway & Roenisch 2005

A building’s structure may be likened to a human skeleton – offering a framework on which to hang
soft tissue or cladding – without the skeleton or structural frame the cladding or soft tissue would be
without form. But one without the other equally has no identity.

Exeter. Remaining stable, multi-period structural masonry walling and detailing
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This human analogy might be extended to encompass spiritual value in that the human form relies
not only on physical presence but also on an emotional and spiritual component to establish identity.
Thus, the physical presence and cultural significance of an asset are also symbiotically entwined.
Basically, three identifiable forms of traditional construction may be considered:
• Load bearing walls
• Frame construction
• A combination of internal frame and load bearing external walls
• An additional, more recent, form might also be considered - membrane structures
Within these categories there are many variations of type, design and form.

Antwerp Central Square, Belgium. Stone and Glass

Dynamic Earth, Edinburgh. Membrane construction
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Identify examples in your locality of the main constructional forms referred to above. Using these,
identify patterns of typical deterioration.
Identify a 21st century membrane structure and consider why it has significance

You should be able to demonstrate a sound knowledge and understanding of the various forms and
types of construction together with an ability to provide advice on appropriate methods of
interventions that have minimal effect on the original asset and its cultural significance. Your
expertise in this area relies on an ability to consider and demonstrate elements of:
• Diagnostic skills
• Prognostic skills and, based on both of these, the:
• Capability to make remedial recommendations
Patterns of deterioration may be complex and have multiple causes and sources. How this interplay
or interaction of symptoms and causes is enmeshed needs to be unravelled and analysed by your
investigative skills. Knowledge of how an asset is constructed and how this may be contributing to
the causes of decay is a vital skill for you as a conservation practitioner. You must be able to
demonstrate a sound knowledge of constructional forms and methods. Where necessary you should
either seek specialist advice or undertake research and study.

Washington, USA. The misapplication of a non-breathable surface coating

Similar principles to those defined in the previous section (Materials) apply equally to this section.
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You should be able to demonstrate familiarity with and understanding of the principles of decay in
construction and failure of and identification of failures in structure, fabric, materials and
weatherproofing. This knowledge should encompass all elements of construction including walls,
roof, floors, foundations etc together with secondary elements of construction such as windows,
doors, finishes, etc. You should be able to identify forms and methods of construction not only in
respect of the ancient built environment but also in respect of more contemporary methods of
construction such as the use of concrete (in all its forms), steel structures, etc. After all, conservation
of assets is not limited to the centuries preceding the present one.

York. Integrated use of slender timber roof trusses with supporting and restraining ironwork

What is/was the constructional system in each of the following structures and how does it provide
the basic requirements of sheltering the occupants from the weather whilst staying up.
• Wigwam
• The Crystal Palace for the Great Exhibition of 1851
• The Seagram Building, New York 1954
• A log cabin
• The Millennium Dome
• The London ‘Shard’
• 30 St. Mary Axe, London
• 122 Leadenhall Street, London
• 20 Fenchurch Street, London
• The building in which you are reading this text

In early history, constructional forms were limited to adoption and use of locally available materials
and constructional methods.
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Identify a Neolithic monument where this last statement may not apply. Consider why the choice
of materials in the identified site might have been chosen for reasons other than local
convenience.

As time passed use of local materials and methods were subject to external influences as travel
beyond local boundaries was facilitated by better communication and methods of transport. One of
the most influential periods of development in England was possibly during the Roman occupation
when international influence altered English culture most fundamentally. This was adversely affected
during the later period known as the Dark Ages when British culture slipped into decline – void of
enlightened external influence. The most prolific period of early constructional expansion in Britain
was during the Norman Conquest when international influence again established itself. Probably the
most stylistic period of influence was during the Renaissance, again when international influences
affected British culture.
The most explosive development period was during, and immediately post, the Industrial Revolution,
when transportation, communication and availability of mass-produced materials expanded
exponentially and when British culture was, perhaps, influential rather than subject to influence.
Knowledge of these simple facts of history may help us to identify influence and understand
development in constructional forms. Technological advance probably followed a parallel pattern
and much of our built heritage was affected by technological change for similar reasons of influence,
especially during the 19thC and 20thC.

London Guildhall. Integration of period and modern architecture
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Consider a building you know well (your home, your office, your local town hall etc). List all the
materials that have been used in it and identify which ones were produced locally and which were
transported from afar. Of those produced locally, how many are still available from local sources.

Consider the historical development of the way timber has been used in building structures.
Attempt to identify buildings in your own area which show the four stages identified by Ross as (i)
medieval framing, (ii) 17th – 18th century masonry buildings with timber roofs and floors, (iii) 19th
century industrialised with iron components linking timber members, and (iv) 20th century
engineered timber frame components.
What defects are possible/likely in the four stages mentioned above by Ross?
Ross, P (2002) Appraisal and Repair of Timber Structures Thomas Telford, London

An understanding of these patterns of influence is essential data when formulating an understanding
of the factors affecting why an asset is like it is and valued for it. This might be a fundamental tenet
when trying to understand the factors affecting cultural significance and why the historical
environment was formed in the way that it was/is. Let us not forget factors of influence that are
purely social: religious, societal, and based on human need; all are factors of influence that we must
be aware of when analysing an asset, its reasons for being and how and why it was constructed in
the way that it was.

Skara Brae, Orkney. Competent and skilled adoption of dry-stone wall construction
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Consider some examples of early, innovative (and therefore historically significant) uses of
materials that have, or may, posed significant challenges to those responsible for them.

Induced damage by overzealous stone cleaning and the application of non-breathable paint

Constructional development is a continuum – interfere with it, without understanding, at your peril;
recognise that there is a need to influence that continuum but only by appropriate intervention,
knowing what has gone before and, what might follow. As construction technology has evolved,
innovative designers have stretched the boundaries of the use of available materials, often exposing
them to conditions that they have subsequently been unable to tolerate, with resulting deterioration.

Emerging failure of a hard render surface application
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3.06 Structure

Cathedral of Our Lady, Antwerp. Exemplary competence in masonry skill construction

“Unless the structure of the building is sound, its architectural and artistic glories are bound to
perish.”
Beckman (1994) Structural Aspects of Building Conservation

Kings Cross, London Exemplary competence in designed engineering construction
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No amount of repair work to the fabric will have much meaning if the support frame or structure is
in distress through decay and at risk of potential failure. All investigative processes to maintain an
asset must, of necessity, involve checks on the condition and stability of the structural method
adopted. Some buildings such as timber-framed structures have their frame expressed externally
others such as steel framed and clad buildings may not (framed construction).

Lions Chambers, Glasgow. Early concrete structure and impact of ineffective reinforcement cover

Buildings such as those constructed of concrete may have the structural ‘frame’ inherent within the
walls, which also provides the ‘cladding’ (load bearing walls). In concealed frame buildings the
external cladding may present as a barrier to proper investigation of condition. In these situations,
the use of advanced technology may be necessary to properly identify defects and make
recommendations without damaging the fabric of the building. Only after such investigation will you
be able to make judgements and recommendations about remedial intervention.

Identify another form of construction where the ‘frame’ also provides some of the ‘cladding’. You
may wish to consider a 20th century method of construction in response to this question.
How might mathematical tiles give a false impression about the true nature of an original
structure?
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Mathematical tiles constructional detail sketch © BJB + Display illustration Lord Belbury - Own work
CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=81104625

You may wish to consider why such historical interventions were adopted, how this has defined
historical change and may also define (by hindsight) contemporary re-evaluation, and how your
interpretation of it might be subjective unless you clearly understand the reasons why a structure
takes the form that it does.

“…Let us always beware of the uncertainties of private judgement, remembering that what to us
may be without merit may well prove to posterity… of considerable value.”
Osbert Lancaster (1976)

Some forms of buildings were built when detailed understanding of structures was less advanced
than it is today. Many early structures have collapsed or are in danger of collapse because of
structural inadequacies: Improperly formed foundations possibly being one of the main causes of
failure. Many historic structures founded on poor ground, or with inadequate regard given to load
spread, demonstrate damage to both structure and fabric posing a serious threat to longevity.
An example of this lack of understanding may be demonstrated by the major problems resulting in
potential for collapse at Winchester Cathedral. The 11th century structure was founded on very
marshy ground. The original foundations were (effectively) formed using a ‘raft’ of
intersecting/crossing Birch logs with the hopeful result of ‘floating’ the structure above the boggy
and peaty ground.
One of the largest stone structures of its day the potential for catastrophic failure was inevitable with
such poor foundations. Historic records suggest that throughout its life the cathedral was beset with
structural problems. In the early 15th century, the tower above the crossing collapsed. The structure
was a constant source of concern in respect of its stability until the late 19th century when it was
recorded as being in a state of imminent collapse.
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Winchester Cathedral. Underpinning stabilisation at a time when health and safety concerns were different

It was in the very early years of the 20th century that underpinning of the whole cathedral was
undertaken; famously involving the diver William Walker who, under water, placed thousands of
bags of cement below the walls to replace the inadequate Birch log foundations and, via this
underpinning, place the foundations in direct contact with a more suitable bearing strata at lower
level. The analysis and investigation of how such work at Winchester might be carried out involved a
great deal of investigation to:
a. Identify the cause of or reasons for the failure and,
b. Devise an appropriate (at that time) method of intervention to stabilise the building.
This demonstrates the importance of properly structured investigation procedures and properly
analysed response to problems. Originally planned foundation stabilisation works at Winchester was
based on pumping out the excavations using steam driven pumps. It became apparent, during early
pumping that that method of dewatering was in danger of creating more problems of collapse.
It was at that point the diver method of executing the very necessary underpinning was decided
upon. This to demonstrate the principle that even with the best planned intervention strategy,
circumstance and unforeseen eventuality can result in the need to maintain a flexible ideology and
method of approach, and sometimes, the ability to think quickly although the adopted approach
might appear a little too cavalier by todays’ standards.
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Szomclya, Hungary. Brickwork distress having reached an interim inherent degree of stability

“In the course of work on ancient buildings, points difficult to decide and needing instant decisions
constantly arise.”
Powys, A. R. (1926)

You should be able to demonstrate ability to investigate a structure and determine best and least
invasive methods of rectifying inherent faults. Part of the process of investigation and analysis of
structural defects will involve your assessment of how the defect is affecting the structure and what
your prognosis is of its likely long-term effects. Some structural defects may not pose an immediate
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threat and do not require an immediate response. In conservation terms it is sometimes better to do
nothing or only as much as is necessary to slow the process of change.

Vipava, Slovenia. Interim masonry stability despite progressive failure of timber lintol

You should be able to demonstrate your ability to make sound judgements about intervention that
not only identifies structural defects, but also best methods of dealing with the defect, including,
analysis of its potential for damage both short and longer term and thence formulating an
appropriate conservation strategy, including seeking and obtaining specialist structural engineer
advice.
You should be able to assess the impact of such defects and propose a methodology for intervention
best suited to rectification of the defects and to maintain authenticity of the structure. Such
intervention should subsume the main principles of conservation principle as previously defined.
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3.07 Conservation Strategy

Ljubljana Castle, Slovenia. Modern needs accommodated with minimal original fabric disruption

In Conservation Management Plans the Heritage Lottery Fund suggested the following cycle or
progression of plan and action development:
• Agree the aims of your plan and how you will use it
• Involve people
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•
•
•
•
•
•

Understand the heritage you are dealing with
Assess its significance
Explore issues and opportunities
Define how you will manage the asset Use and develop the plan
Monitor and review the plan
Record actions and place records in publicly accessible archives

This suggested systematic approach offers a very good simple structure for evaluating your
understanding of an asset, its significance, vulnerability, and how you will respond to its needs,
patterns of use and development. No matter how complex or simple the asset on which you are
working this elemental approach provides a fundamental structure for management of intervention
works and its use is recommended. You may develop it to suit individual asset needs and
requirements, but it should form a basic armature of response.

“A conservation management plan is simply a document that helps you look after the heritage. It
explains why the heritage matters to people and sets out what you can do to look after it in any
future use, alteration, development, management or repair.”
Heritage Lottery Fund Conservation Management Plans
“Conservation … cannot be about static preservation but dynamic management and research.”
English Heritage A Future for Our Past
“The Cultural Significance of a place and other issues affecting its future are best understood by a
sequence of collecting and analysing information before making decisions. Understanding cultural
significance comes first, then development of policy and finally management of the place in
accordance with the policy”
Article 6.1 of The Burra Charter 1999. [Original 1979; latest version 2013]

The establishment, through thorough research, of cultural and historical significance informs and
underpins intervention strategy. It facilitates a structured approach to intervention work and assists
in ensuring that conjecture does not influence the process. It will have been established at the
investigative stage of the work what is of vital value to the protection of significance, what (as a result
of detailed analysis and in the absence of subjective response) is less important and what
deterioration or decay processes are involved and how these need to be addressed in order to
protect significance.
Part of the process of pre-intervention planning will involve assessment of those elements of the
historic asset that are vulnerable – either because of decay, patterns of use or structural deficiencies,
or as a result of other factors of influence on the structure’s deteriology that are adversely affecting
the longevity of it. See Investigative Work on Historic Buildings (English Heritage).
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Some causes of defects or decay may be imposed on the asset and can include those occasioned by:
• Abandonment
•
•
•
•
•
•
•
•
•
•
•

Atmospheric pollution
Contextual changes
Fire
Flood
Inappropriate use
Lack of funding
Legislative demands
Subsidence
Theft
Vandalism
Vibration

Duisburg, Germany. Industrial heritage site

You should show, within your provision of evidence that you have actively considered and responded
to such influences as part of your conservation strategy. It may be necessary as part of the
assessment process to call in experts or specialists in the use of materials, patterns, or processes of
decay etc. It may also be necessary to call upon the services of professionals who have expert
knowledge or understanding of the asset form or, who are experts in the history of the asset, its
context or development. It is one of the fundamental attributes of a good conservation professional
to have a clear knowledge of his or her own limitations in being able to properly assess and formulate
conservation strategy. None of us can be sufficiently expert at all things and we must recognise when
more focused, esoteric, or even arcane knowledge can provide useful insight into how to respond in
order to protect significance.

Catania, Sicily. A number of elements temporarily protected pending further investigation
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Part of the process of good husbandry when managing an historical asset is an ability to anticipate
future patterns of decay and deterioration and to link this to planned intervention: This might follow
the recommendation for five yearly reviews of condition – the ‘Quinquennial review’. See
Programming Church Repairs. Such reviews should address prioritisation of response and might
identify the following action priority rating:
Priority 1: Immediate
Conservation strategy should also encompass planning for
Priority 2: Urgent
disaster response, including incorporating readiness
preparations for a variety of man-made and natural
Priority 3: Necessary
disaster events.
Priority 4: Desirable

Lakkarwala Burj, Sunder Nursery, Delhi, India. Display panel of prioritised work

Identification of prioritisation of repair work will form part of conservation planning and strategy.
Understanding Conservation Unit 3: May 2021

42

3.08 Repair Techniques
“In the course of work on an ancient building, points difficult to decide and needing instant decision
constantly arise. What needs renewal? How much may be retained? What technical methods
should be employed?”
Powys, A. R. (1929) Repair of Ancient Buildings
“There is a wide range of repair techniques… which are available to eliminate [or reduce the effect
of] the cause [and source] of a defect, stabilise its impact or minimise its rate of spread. These need
to be assessed according to their least destructive impact on the original material and on the
aesthetic and technical performance. The repair must be compatible with the original construction,
its life span, and follow the principles of good conservation practice.”
Stirling, S. (2002)

Jerusalem. Structural masonry following dismantling and rebuilding

The use of modern materials and techniques is appropriate to modern assets and should be adopted
when undertaking work on them, however historical assets require a totally different set of
techniques and methodologies when intervention becomes necessary. It has been demonstrated,
beyond doubt, that a sound knowledge of how and why an asset was constructed is an essential tool
in any conservation practitioner’s toolbox. The use and incorporation of materials and methods of
construction will have been decided upon based on contemporary knowledge at the time of the
asset’s creation; coupled with an understanding of use, performance, and sourcing of materials
relevant at the time of construction – absence of understanding of that fact can lead to inappropriate
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intervention with potentially damaging if not catastrophic consequences for the asset. But in
themselves some historically adopted construction methods/materials may be damaging the
integrity of an asset.

In a stone constructed building or structure identify at least one method of concealed fixing of
stonework that might be causing damage due to corrosion. Where such damaging fixings are
concealed within the structure how might repair work be undertaken set against the five principles
of conservation?

Archbishops Palace, Armoury Museum, Trondheim. Various construction phases and techniques

In a 16thC masonry constructed building identify what material should be adopted for pointing
repairs and why such material is essential to maintain moisture movement equilibrium within the
structure.
See also BS 7913: 2013 para 6.7 "Proven techniques"

The choice of method, manner and materials used in any intervention project places a responsibility
upon you to ensure that whatever you decide upon has been thoroughly researched and assessed as
appropriate. You must cause least damage not only to the fabric of the asset but also to its aesthetic
and historic value. You must be self critical of how your intervention methods, use of materials and
methods of incorporation might interact with the existing fabric and structure – have you checked
on the impact of your proposals?
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“The practitioner…must develop a critical and self-critical frame of mind, nurturing the ability to
proceed from fact by way of logical argument to defensible – if not inevitable – conclusions.”
Earl, J
“As conservers of old buildings, we are better employed in studying how the buildings… were made
and prescribing treatments which make use of long-tested materials and techniques which are
most in harmony with what exists.”
Earl, J.
“New materials and methods of repair will only merit consideration if they have proved themselves
by time and if the benefits of their use outweigh any harm that may be caused to the character of
the building.”
Pickard, R. D. (1996).

New materials, their use and technology are constantly being advanced. Some new materials or
processes may be appropriate for use on or within an historic asset. Some may be positively
damaging to the fabric. You must be aware of these hazards when specifying materials, processes or
methods. A full evaluation must precede their introduction. All repairs should be an honest statement
of intervention with no attempt to conceal or mislead the observer under close inspection.

Wood Green, London. Ownership application of individuality can be visually disruptive

Repairs may be effective and have minimal visual impact, but they should not attempt to deceive the
observer into thinking they are original work. Repairs can be reasonably unobtrusive, but they must
be obvious to close inspect by an informed eye. Where possible they should be reversible, again
without loss of character or significance. How you decide to intervene in respect of any historical
asset will be influenced by a whole raft of factors discussed in the preceding sections of this unit. The
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repair techniques proposed will require study and evaluation well before any physical work on site.

By reference to published material of your choice consider the benefits/disadvantages of
undertaking cleaning of a stone monument in a northern industrial town. Consider where cleaning
might be appropriate and where it will not be appropriate. How does the type of stone used in its
construction affect how a building might be cleaned?

You must be able to evaluate the effects of any proposed intervention and ensure that such
intervention does not damage the authenticity of the asset. You must be capable of assessing the
likely impact of any proposed repair technique to ensure that significance is protected. You must
actively consider reversibility of any intervention process to allow for future improvements in
technique or technology so that, such improvements may be incorporated without additional loss to
the asset’s authenticity and with minimum effect on fabric.

Innerpeffray Chapel. Perthshire. Interior: See https://www.historicenvironment.scot/archives-andresearch/publications/publication/?publicationid=62f19cb3-187b-4683-b2ab-a8b100eaccff

In respect of a Medieval rural church with evidence of internal finishes damaged through damp
and efflorescent salt build-up, what would be your method of assessing or identifying the causes
and sources of dampness and their long-term effect on the building? Assume that the building is
constructed in stone with elements of timber within the structure. Propose a plan of action to
investigate and respond to the problem. Consider that the walls where damp and salts have
affected them are also covered in Medieval wall paintings
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Medieval wall painting Church of Saint Thomas
Becket, Capel, Kent © P. Fry

Wall painting, depicting St. Christopher.
© Hemblington Church

Dunkeld Cathedral. Medieval wall and structural paintings

To help illustrate the principle of ‘appropriateness’ of intervention consider the following: During
the 19th century the engineer Armstrong constructed one of the earliest examples of a swing
bridge, over the River Tyne at Newcastle. One of the hydraulic motors controlling the operation of
the swing mechanism is irreversibly and catastrophically damaged, due to internal corrosion. The
motor must be replaced to maintain the swing bridge in operation. What, in your opinion is most
important, the maintenance of the ability of the bridge to swing or the perpetuation of the
philosophy of minimum intervention and minimum loss of authenticity through minimum
interference with original fabric. See: https://en.wikipedia.org/wiki/Swing_Bridge,_River_Tyne
How might this dilemma be answered? See: Historic England, Anticipating and Responding to their
Discovery. (2018)
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Tyne Swing Bridge, Newcastle and Gateshead and Bridge motor room © Wikipedia

“As conservers of old buildings we are better employed in studying how the buildings… were made
and prescribing treatments which make use of long-tested materials and techniques which are
most in harmony with what exists.”
Earl, J.

Trondheim, Norway. Post fire damage to an adjacent building

Following the Trondheim city fire of 2002, temporary holding repairs were necessary on adjacent
damaged buildings. Consider how well you would be prepared to deal with a fire-damaged building
that you are responsible for.
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3.09 Conclusion
An essential requirement for you as a conservation practitioner involves an ability to synthesise a
whole raft of information and, from analysis of it, make recommendations about intervention works.
These works might involve, repair and maintenance or, where called for, changes of use,
rehabilitation, refurbishment, etc.
The historic record that the asset holds and offers must not be compromised by such work of
intervention. It is, therefore, incumbent upon you to clearly understand the implications of any
proposed intervention work; this based on detailed knowledge through research and investigation
about what it is that makes the asset significant and what, in terms of its deterioration, is a threat to
that significance. Specialist conservators might need to be called in to advise and undertake
conservation and renovation work.

Fuzine Castle, Slovenia. Retention of historic wall painting in a neutral stabilising approach
You must be able to intervene in a way that demonstrates respect for significance but at the same
time recognises that change may be inevitable. It is the ability to manage appropriate change that
marks out good conservation practice. You must be able to analyse and interpret information you
glean from the building itself as a primary source, alongside records and other documentary evidence
and secondary sources that help focus your understanding of significance.
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You must be able to propose a suitable investigative methodology to assist in gaining better
knowledge about the asset, its fabric, use of materials and structure and the way it might be
deteriorating. All this knowledge is essential to formulate an understanding of the asset, its
significance, what threatens that significance and how it is to be protected.

The Magazines, Rome. An effective integration of original structures into a modern-day use

“The object of conservation is to prolong the life of cultural heritage and, if possible, to clarify the
artistic and historical messages therein without loss of authenticity and meaning. Conservation is
a cultural, artistic, technical and craft activity based on humanistic and scientific studies and
systematic research. Conservation must respect the cultural context.”
ICOMOS, Guidelines on Education and Training (c)
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Useful Websites
Building Conservation Directory
https://www.buildingconservation.com
Engine Shed
https://www.engineshed.sco
Historic Environment Local Management (HELM)
https://historicengland.org.uk/services-skills/training-skills/online-training/webinars/
Institute of Historic Building Conservation (IHBC)
https://www.ihbc.org.uk
National Parks Service
https://www.nps.gov/tps/education/online-pubs.htm
Scottish Lime Centre
https://www.scotlime.org
For additional useful website links arranged in support of the ICOMOS 14 Guidelines see:
http://www.cotac.global/digital_bib
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