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process for each element, which a standard broch model influences.

This study found that brochs are not merely replicas of ordinary buildings but rather construc-
tions that adhere to a specific concept, a set design, a method of organizing living spaces, and a
blend of practical construction techniques. From the critical conservation viewpoint, this paper
argues that conserving brochs should involve both archaeological and architectural values, treat-
ing the monuments as typological collections that should differ from conserving a single site.
Thus, the conservation practice should aim at the readable integrity of these architectural fea-
tures in the context of continuous fabric modifications, where typological methods have been
used to initiate a discussion on how architects engage in preserving brochs with archaeologists.
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C. Liu

1. Introduction of critical conservation
paradigms

“Critical conservation” advocates for in-depth analysis of
various factors of heritage and the construction of a
multidimensional value system in architectural conserva-
tion, which is to establish a theoretical and research tool
framework that integrates historical, social, political, and
cultural significance in different contexts. Critical conser-
vation acknowledges the dynamic development character-
istics of conservation concepts and heritage values. It
suggests addressing current heritage issues with a dialec-
tical approach rather than attempting to adopt a unified
“correct” attitude (Liu, 2024). The essence of conservation
is a systematic engineering of controlling changes, and the
conservation strategy also changes with the development
and changes of the controlled heritage. Critical conserva-
tion is not equivalent to the “critical ability” of conserva-
tion. It acknowledges the characteristics of paradigm
changes in conservation and negates the “eternity” of a
specific aim in heritage study.

The initial purpose of critical conservation was to reflect
on traditional concepts and conduct conceptual definition
revisions, practical evaluations, and critical comparative
studies in the context of consensus on heritage protection
in the 21st century in order to understand the diversity of
conservation trends and heritage values comprehensively.
Alois Riegl (1982) made a classification of heritage values
(e.g., historical value, age value, use value) which served
as a foundational framework for understanding the multi-
faceted significance of architectural heritage. Recent
conservation studies worldwide focus on the identity of
individuals in the conservation process, emphasizing the
study of cultural heritage as a political, cultural, and social
phenomenon (Gentry and Smith, 2019). Critical conserva-
tion and critical heritage study are related, recognizing the
multiple and complex ideological frameworks and value
constructions involved in heritage conservation models.
Critical heritage research focuses on the joint construction
of different actors in heritage power and responsibility
relationships and the construction and authorization pro-
cess of heritage discourse and meaning. However, critical
conservation focuses more on the process and purpose of
heritage conservation.

The value assessment is a constantly evolving and dy-
namic structure. The general understanding of the value of
heritage will dynamically change with changes in society’s
overall quality, labour creativity, and life quality, including
physiological and psychological qualities, moral literacy,
and material and spiritual quality. Heritage value could be
bestowed upon individuals, and there may be significant
differences in heritage value among different stakeholders.
The original value may be revised and interpreted during
the conservation process, and new value may also be
generated accordingly. The value system needs to gradually
standardize the types of values and develop and change
with the evolution of current conservation issues.

“Paradigm” refers to a recognized theoretical system or
framework, which includes logical relationships between
conservation paradigms, conservation modes, and conserva-
tion methods (Fig. 1). The conservation paradigm is objective
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Fig. 1 The value assessment in conservation process and
critical conservation paradigms.

and rational, while the conservation modes are derived from
experience and have subjective characteristics. This study
focuses on the value system-based critical conservation
paradigm, aiming to explore the formation and trans-
formation of existing conservation paradigms, as well as how
to develop and form a critical conservation paradigm that
adapts to historical and cultural environment in the future.

From the perspective of critical conservation, the
overall subject of values can be seen as a practical, intel-
lectual, and critical concept in practice (Avrami and Mason,
2019). This study is based on the value conservation system
proposed by Professor Randall Mason (2002) at the Univer-
sity of Pennsylvania and further integrated with the critical
conservation paradigm (Fig. 2). In the system established by
Professor Mason, the integration of assessments guides the
establishment of response measures. However, the results
of these measures—synthesis and prepare plans—are
influenced by various factors such as policies and stake-
holders, and these influencing factors will also change over
time. This system emphasizes that practitioners cannot rely
on limited and formulated evaluation criteria and should
provide critical conservation processes.

Compared to existing conservation research, the critical
conservation paradigm’s main advantage is its ability to
address the diversity and complexity of domestic historical
buildings. Historical buildings from different regions or
backgrounds face different challenges in the conservation
process, and the conservation experience of a single cate-
gory of buildings is often difficult to apply to other types of
heritage buildings. Therefore, it is essential to understand
and construct a conservation paradigm from a macro
perspective. Critical paradigm research provides a
comprehensive perspective to examine and improve con-
servation practices and summarizes a multidimensional
value evaluation system, which helps evaluate conservation
strategies for different issues. Studying theoretical
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paradigms is not about creating dogmas that constrain
architectural thinking and practice but instead generating a
tool that promotes systematic, critical reading and under-
standing. The paradigm research on conservation has sig-
nificant substantive implications for enhancing current
conservation practices. The development of critical pro-
tective paradigms is a correction and reflection on rational
cognition, as well as a process of seeking flexibility in ra-
tionality. The core purpose of critical protection is to make
local adjustments to the macro cognition and development
laws of the current situation.

The identity of heritage has become broader, including
Natural Heritage and Intangible Heritage aspects, involving
the history the present time of people. Tim Winter (2012)
argues that heritage values are not static but are shaped
by historical, socio-political, and cultural contexts. He
stated the vigorous attention given to “intangible heritage”
in recent years has revealed the need for policies and
conservation frameworks that are much more sensitive.
The current practice of heritage conservation has expanded
its influence from a single material update to industrial
development, social construction, cultural practice, and
other fields. There is a game of multiple factors such as
capital, power, discourse, culture, and life. David Harvey
(2001) argued that heritage is fundamentally a process,
and these heritage processes can be examined across an
extensive temporal framework. Adjusting the value system
in the conservation process should adapt to the times and
change with the conservation objects and demands.

1.1. Critical conservation paradigms applied to
archaeological sites

For archaeological site conservation, the archaeological
excavations have become dynamic element that the

The value assessment in conservation process and critical conservation paradigms.

conservation strategy may change due to the new excava-
tion discovery. Following the idea of critical conservation,
the conservation of archaeological sites should be based on
the integration of assessments from different perspectives,
which should be comprehensive including the listed points
as below.

1) The comprehensive reading of archaeological reports
especially the controversial debates that have arisen.

2) A comprehensive understanding of the sites including
the origin building and later modification.

3) The comprehensive analysis of monuments including the
distribution and diversity of architectural features.

1.2. Methodology: typological study on
archaeological sites

Typology has been widely used in historical architecture
studies as it reveals historical continuity and spatial hier-
archy in buildings. Especially for vernacular architecture,
continuities, mentioned by Maria Philokyprou (2015) in
vernacular architecture could be closely related to space,
time and materiality and involve typological issues with
multiple readings and interpretations.

This research takes the case of Scottish prehistoric
brochs, the famous vernacular archaeological sites to
explore the critical conservation paradigms. To date, there
have been few architectural typological studies on brochs
to comprehend their features as a collection across
different sites. This article found the need for typological
methods applied for the integration of assessments and
found the types formed by brochs’ distribution, which
contributed to propose a broch construction scheme that
shows comprehensive understanding of these architectural
features in the context of conservation.
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This paper aims to examine a compilation of broch plans
derived from the most recent study conducted by Tanja
Romankiewicz (2011). By analyzing the selected broch
plans and interpreting the architectural features and ele-
ments, the insights into the underlying concepts or design
principles in relation to their geographical contexts could
be clear. The main purpose of this research is to merge
archaeological and architectural perspectives for prehis-
toric conservation, using typological methods to reveal
concepts and strategies behind prehistoric monuments
through analyzing them as a collection.

2. The case of Scottish brochs

A broch, or a broch tower was built in Iron Age as a dry-
stone hollow-walled structural type found only in Scotland.
However, based on the complexity of structure systems as
well as their long and unevidenced history, their conser-
vation encounters much difficulty as sporadic archaeolog-
ical excavations on sites may happen periodically over a
long time span and the broch sites have been open to the
public for visiting. Also, the controversial debates on

S
’7',”"‘\_,\/

_2;
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Brochs’ original function and Iron Age lifestyle can affect
the understanding of the buildings which may lead to the
resotration of certain parts.

The Iron Age is the final epoch of the three-age system,
preceded by the Stone Age (Neolithic) and the Bronze Age,
in the prehistory of Europe. The British Iron Age lasted in
theory from the first significant use of iron for tools and
weapons in Britain to the Romanisation of the island. The
term Atlantic Roundhouses covers all of those structures
classed as brochs, duns and galleried duns. Brochs were
included in “Complex Atlantic Roundhouses” (Armit, 1992)
which meant complexity both in plans and elevation, al-
ways in dry-stone masonry. Compared to other prehistoric
stone structures like dun and bu found in Scotland, the
broch has a higher level of circularity, double walls and
more floors (Fig. 3), which demonstrate a higher level of
building skills of Iron Age people and the ability to survive in
the Scottish climate and geographic conditions.

In 2003, the Royal Commission on the Ancient and His-
torical Monuments of Scotland (RCAHMS), which became
part of Historic Environment Scotland (HES), identified a
total of 571 potential broch sites across the country. His-
toric Environment Scotland’s portal lists 376 broch sites as

M’ =
%\.—/‘/ /Aj > ® 1 Broch entrance

44

@ 2 Entrance passage
3 Guard cell

4 Ground floor garth
@ 5 Stair access room
® 6 Corbelled cell

® 71st floor galleries
8 Outer wall

9 Inner wall

10 Stone lintel

11 Stairs

12 Stacked voids
13 Scarcement

The configuration of Revised Standard Model for Brochs. Diagram credit: Chang Liu, drawn based on John Barber’s diagram
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scheduled monuments (Historic Environment Scotland,
2022). According to MacKie, a Scottish scholar known for
his academic contributions to broch documentation,
“brochs are among the most impressive prehistoric monu-
ments in Europe” (Hedges and Bell, 1980). Brochs hold
significant historical value for both Scotland and Europe.
The complexity of brochs stems from two main factors: a
lack of written records from the era and the diverse
architectural characteristics of different sites, making
them challenging to comprehend. Architecturally, the
integrity of brochs is represented by the identifiable fea-
tures that remain after conservation efforts. However,
understanding these features is crucial prior to conserva-
tion. A typological study may be appropriate for inter-
preting the variations in established architectural features.

2.1. The architectural identification of brochs

After 2000, Mackie (2002) outlined five key characteristics
of brochs: 1) circular floor plans, 2) thick walls, 3) specific
dimensions, 4) a ledge or scarcement on the inner wall, and
5) at least one of a set of specific architectural features. To
be classified as a broch, a site must exhibit at least two of
the first four characteristics and also feature the fifth.
While numerous brochs fit this definition, this paper’s
analysis only includes those with accurately surveyed
architectural plans due to limited excavation and recording
data. According to Tanja Romankiewicz’s findings in 2011
on approximately 120 surveyed monuments, no two sites
appear identical. Basic attributes such as size vary signifi-
cantly, with large brochs like Oxtro having diameters 7 m
larger than small brochs like Norwall. However, there are
consistent elements, such as the clockwise spiral staircases
from the ground floor to the upper level. These impressive
roundhouses, constructed from stone, boast intricate
architectural elements. The dry-stone walls ranged from
3 m to 6 m in thickness, while internal diameters spanned
from 5 m to 20 m. Although some speculative diagrams of
original broch designs are widely known, they lack sup-
porting evidence. John Barber, in his 2017 work, proposed a
standard broch model to demonstrate that all brochs were
constructed according to a standard plan, with their
apparent differences being the result of modifications and
natural deterioration. His research has contributed to the
study of brochs by presenting a comprehensive annotated
model of a typical broch.

The restoration of historical monuments should be based
on the evidence provided in their documented records.
However, the uncertainty surrounding the identity of
brochs is rooted in their prehistoric features, making their
preservation distinct from that of more widely recognized
historical sites. The preservation challenges presented by
their prehistoric attributes mainly stem from the high
archaeological significance of these sites, necessitating the
involvement of archaeologists in their management. The
current ambiguity about their origins may be resolved in the
future, potentially through extensive archaeological exca-
vations spanning several decades. However, the imperative
to protect and utilize these sites at present calls for their
proper conservation, especially considering their accessi-
bility to the public.
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Archaeological excavation is inherently disruptive as it
involves disturbing the stratigraphic layers that have
formed over extended periods. Once an archaeological
excavation has taken place, the sequence of events is
irreversible due to the irreplaceable destruction caused.
Consequently, thorough documentation during the excava-
tion process is imperative. The distinct and unique values
attributed to these sites from an archaeological perspec-
tive set them apart from conventional historical conserva-
tion practices.

In the realm of conservation efforts, archaeologists aim
to safeguard the physical remnants of our past and utilize
them to perpetuate our historical legacy (Harrington,
1965). Furthermore, archaeologists play a crucial role in
providing recommendations in the form of site develop-
ment guidelines, which, when combined with historical and
architectural documentation, form the basis for conserva-
tion efforts. Stanley South (1976) also noted that sponsors
of archaeological research generally seek plans geared to-
ward restoration, reconstruction, public exposure of ruins,
and acquisition of artefacts for exhibition purposes. The
display of artefacts necessitates an interpretation of sites,
underscoring the significance of understanding these sites.
While historical and architectural documentation is relied
upon to comprehend historical sites, archaeologists, as key
conservation planners, also play a pivotal role in shaping
our understanding of prehistoric sites. In the case of pre-
historic structures like brochs, individual sites may not
provide substantial information, but studying a range of
sites can offer insights into understanding these structures.

2.2. The tall brochs and ruined brochs

Only five brochs in Scotland stand taller than 10 m, as
illustrated below:

Mousa: One of the best-preserved brochs, standing at
over 13 m tall in Shetland, offering a most complete
example of Iron Age brochs.

Dun Telve and Dun Troddan: Located in Glenelg, these
brochs are partially collapsed but retain significant struc-
tural details, providing insights into construction
techniques.

Dun Carloway: A well-preserved broch on the Isle of
Lewis, showcasing regional variations in design and
construction.

Dun Dornaigil: A remote broch in Sutherland, notable for
its unique wall height.

The brochs are classified as “scheduled monuments” in
Scotland, which imposes stringent regulations regarding
their investigation, preservation, and documentation
related to archaeological or historical significance. A
scheduled monument in Scotland is an archaeological site
or structure of national importance that receives legal
protection by being included on a list maintained by His-
toric Environment Scotland, in accordance with the Ancient
Monuments and Archaeological Areas Act 1979 (Scarre,
1979). Most activities involving scheduled monuments
necessitate obtaining scheduled monument consent from
Historic Environment Scotland to prevent any intentional or
negligent damage. While all brochs in Scotland are open to
public visitors, many are in a state of ruin and difficult to
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interpret. However, a few, such as Mousa in Shetland,
Midhowe in Orkney, and Dun Telve in Glenelg, are well-
preserved and have been publicized through social media
like Instagram and Facebook. These notable brochs may
shape public perception, yet their diverse architectural
features make them challenging to interpret as they appear
to be different from other broch ruins.

Early conservation initiatives were primarily conducted
by amateur antiquarians who often removed significant
artefacts and modified structures according to their in-
terpretations. A prominent example is George Petrie’s ex-
amination of the Howe of Hoxa on South Ronaldsay, Orkney,
in 1848, which marked one of the first systematic explora-
tions of brochs aimed at collecting and disseminating
valuable information. Similarly, the excavation of the
Backies broch near Golspie in Sutherland, as noted by
MacKie (2002), holds considerable importance. Between
1890 and 1901, Sir Francis Tress Barry, an English busi-
nessman and antiquarian, excavated more than ten brochs.
However, his methods were somewhat unrefined, leading to
several brochs being left only partially excavated, which
resulted in the loss of artefacts and insufficient documen-
tation, as highlighted by Barber (2017). Given the lengthy
process required to ascertain the origins of each round-
house, it is crucial to implement conservation measures to
safeguard these structures.

Alterations to brochs predating the recorded conserva-
tion efforts are evident, but these can be viewed as
essential modifications to the original designs. For instance,
Mousa, known as the tallest and most intact broch in
Scotland, was modified by a Norseman who completed the
staircases to the parapet, as detailed in Fojut (1981). This
modification resulted in a slightly overhanging upper part of
the tower, which is not present in the other four tall brochs
such as Dun Telve, Dun Troddan, Dun Carloway, and Dun
Dornaigil (Fig. 4). While the orange profile curves of the
brochs appear smooth from ground level to roof level, the
blue profile of the upper part of Mousa seems to be a
polyline, indicating that the upper part of Mousa may not
be original.

The absence of a complete and original broch for com-
parison means that broch conservation efforts must
contend with the lack of origins and the likelihood of later
modifications (Liu and Theodossopoulos, 2021).

Brochs, characterized by their complex architectural
elements and disputed timelines, deserve more thorough
examination for conservation than other historical struc-
tures with clearly established construction histories.
Currently, restoration initiatives primarily adopt conserva-
tive methods, focusing on repairs and safety consolidations

Duﬁ Tel\‘/eg Dun Tro&ga

Mousa

in specific areas, predominantly executed by archaeolo-
gists. Most brochs are delicate remnants, with only a select
few, such as Dun Telve and Dun Troddan, having undergone
scientific investigation. While images of brochs have gained
popularity on social media, they do not accurately depict
the entirety of these structures. Visual representations
displayed at various broch sites often rely on oversimplified
notions, portraying an idealized circular broch situated on
flat terrain with uniformly aligned galleries across multiple
levels, as highlighted by Harding (2004). A notable reality is
that many brochs are constructed on inclines, and their
galleries do not maintain perfect horizontal alignment.
Moreover, the function of the stacked voids within brochs
remains a subject of discussion. Architect John Hope pro-
posed that these galleries and voids serve as an air-
conditioning mechanism, facilitating air circulation within
the broch, as noted by Armit (2003). Additionally, there is a
lack of evidence concerning the design and materials of the
timber roof, leaving it an open question.

Brochs of lesser height or those in ruins differ in the
original forms they convey. However the exhibition boards
on different sites (Fig. 5) are often the same, depicting
possible iron age lifestyles rather than interpreting the
architectural type of broch. A single image may not
adequately explain the variations in building features of
brochs, while a comprehensive understanding of broch
collections can provide insight into their design integrity.
Therefore, typological methods should be considered suit-
able for this study.

3. The method: a typological study of broch
features

Tanja Romankiewicz (2011) has published the book, “The
Complex Roundhouses of the Scottish Iron Age: An Archi-
tectural Analysis of Complex Atlantic Roundhouses (Brochs
and Galleried Duns), with Reference to Wheelhouses and
Timber Roundhouses”, collecting 147 surveyed brochs or
possible broch sites. She included the possible brochs which
may not survive with clear circular walls. Based on that,
this research started in 2017, studying the cases and has
selected 108 brochs in different sites over Scotland (Fig. 6)
which have clear shapes of walls instead of being
completely in ruins. This collection of 108 brochs could be
understood with a scheme at some level through a sys-
tematic reading of the brochs’ architectural features.

A typological study of brochs has yet to be conducted,
which would aid in comprehending and enhancing the
fragmented context of their architectural features. This

Dun Dornaigil

Dun Carloway

mmmmm The profile of the upper wall of Mousa

mmmmm The profile of the broch external wall

Fig. 4 The profile study of Dun Telve, Dun Troddan, Dun Carloway and Dun Dornaigil. Photo credit: Chang Liu.
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Fig. 5 Six presentation boards found on broch sites.

understanding could significantly inform conservation stra-
tegies for various broch sites. There are two key ways in
which such a typological study could be beneficial:

1) The gap between archaeologically broch proofing and
architecturally broch recognizing process. Identifying
key characteristics for examination within a population
of brochs, positing that these features represent the
typological models of broch architecture. Utilizing the
five-point definition of a broch (MacKie, 2002), the
criteria for each point can be gathered with varying
levels of precision to emphasize regional distinctions.

2) Understanding the broch variations through a dynamic
model that may form subtypes of brochs. A statistical
analysis can be conducted by mapping, illustrating, and
categorizing variations, ultimately focusing on the
distinct regional characteristics to gain insights into
broch models and their subtypes. It is important to note
that “model” and “type” are distinct concepts. Antoine-
Chrysostome Quatremere de Quincy (1832) was the first

to formally introduce the term “type” into architectural
discussions, defining it as the classification of buildings
based on their function. The term “type” implies a
standard that should guide the creation of a model. He
characterized “model” as a mechanical reproduction of
an object, while “type” is viewed as a metaphorical
construct. Therefore, a model is something that can be
replicated, whereas a type serves as a foundational
concept for the design of structures. Additionally,
regional variations can give rise to subtypes, which are
significant as they may provide deeper insights into the
designers’ intentions. Consequently, the essence of
brochs can also encompass intangible ideas. In the
context of brochs, the arrangement of various archi-
tectural elements, such as entrances and staircases, can
be utilized to develop regional models and subtypes.

Efforts have been made to analyze the typological char-

acteristics of brochs throughout history. For instance, Angus
Graham (1949) examined the bases of staircases located



C. Liu

- brochs

Shetland

Caithness

Sutherland

Argyll

Fig. 6 The 108 brochs’ locations shown in the map of Scotland.

near the stair access room, utilizing a clock as a demon-
stration tool (Fig. 7). His findings indicated that a significant
majority (31 out of 45) of stair-bases were positioned on the
left side of the entrance when viewed from outside, which
he proposed was a deliberate decision by the builders. He
also noted that most of these structures were concentrated
in the Northern Mainland, particularly in Sutherland and
Caithness, as well as the West Coast and Inner Islands, while
the remaining examples were relatively few.

In a separate study, Parker-Pearson and Sharples (1999)
investigated the orientations of entrances in 90 brochs and
identified a notable inclination for doorways to face East and
West, albeit with a considerable variation on either side.
MacKie (2010) argued that any potential connections to solar
patterns require more systematic investigation. He also
observed that no discernible relationships between astro-
nomical orientation and doorway alighments emerged when
the directions were plotted as simple azimuths. Based on the
characteristics of 46 brochs he studied, Mackie proposed that
the observed patterns could provide valuable insights into the
calendar utilized by the broch builders, potentially shedding
light on the timing of significant festivals associated with it.

The typological analysis is inherently reductive, as the
aggregation of types uncovers more profound realities that
influence the members of the typological dataset and may
suggest a normative standard model. It is crucial for the
data collected to be as comprehensive as possible; other-
wise, the research findings may result in erroneous con-
clusions. The aforementioned studies fail to present a
definitive design model due to the limited nhumber of brochs
examined and the insufficient focus on the interrelation-
ships among the building components.

4. Interpretation of broch special architectural
features

The collection of brochs reveals the preferences of their
builders regarding the selection and arrangement of

48

construction elements. The distinct ground-level plans of
each broch indicate that the design of a "broch” is not
governed by a strict set of parameters; otherwise, we
would expect to see uniformity among them. Variations
that deviate from the original broch concept have become
integral to their architectural identity. However, classifying
these modifications poses challenges, as archaeologists
struggle to establish a comprehensive history of brochs,
including their habitation sequences. It is posited that al-
terations are more likely to occur in the upper sections of
the structures (such as through repairs, repurposing, or
reconfiguration), while the foundational layouts are less
prone to change, suggesting that these features are more
likely to be original. Consequently, utilizing base plans is
appropriate for defining individual architectural styles and
understanding their broader geographic distribution. Both
geographic and architectural characteristics can serve as
classification criteria, and their alignment or divergence
can be a method for evaluating the classification approach.

This distribution may reflect the gradual dissemination
of ideas during the Iron Age. Generally, the vernacular is
infrequently represented by isolated structures. ICOMOS
(1999) emphasized that such buildings are best preserved
by maintaining and protecting groups and settlements that
exemplify regional characteristics. Furthermore, their
conservation should be viewed as an ongoing process that
accommodates necessary changes and continuous adapta-
tion to meet social and environmental demands.

Given that geological conditions and local environments
can vary even among similar vernacular structures, designs are
often tailored to local materials, appropriate spatial configu-
rations, construction techniques, and the broader constraints
of site conditions. This paper examines the characteristics of
brochs in relation to their geographical contexts.

4.1. Dimensions

The research focuses on the surveyed brochs for which
architectural plans are accessible for in-depth analysis. A
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!
TABLE VI.—DISPOSITION OF STAIR-BASES IN COURTS. 0

Positions of Stair-bascs.
(Entrance to broch is in “ VI o’clock” position.)
Region. s Totals.
Left Opposite Right Left and
VI-X X-II. II-VI. Right.

1. Shetland > 2 1 1 1 3
II. Orkney . 5 2 7
III. Northern Mainland . 14 1 2 1* 18
IV. West Coast and .

Inner Islands 7 2 9

V. Outer Islands 4 4
VI. Central and Eastern

Mainland . . 4 4

Totals . 31 8 . 5 1 45

Fig. 7 The stair-bases in courts studied by Angus Graham (1949, pp. 48—99).

total of 108 brochs located throughout Scotland have been
categorized into groups according to their geographical
positions, allowing for an examination of their design vari-
ations and adaptations, as illustrated in Fig. 8. The primary
building parameters considered are the overall dimensions.
The external wall diameters of these brochs range from
13 m to 22 m, with the largest, Thrumster in Caithness,
being nearly twice the size of the smallest, Norwall.
Theoretically, as the size of a structure increases, the wall
thickness should also increase to ensure structural stability.
However, a consistent ratio of wall thickness to diameter is
not evident due to the varying dimensions.

Another significant parameter is the shape’s circularity.
The brochs in Caithness tend to exhibit a more circular
form, with the exceptions of Keiss Road and Thrumster,
which have incomplete surviving structures. In contrast,
some brochs, such as Backies and Carn Liath, display
elliptical shapes. Regarding the entrances of the brochs,
they differ significantly from other Iron Age structures,
which typically orient towards the East, where the sun
rises, or to the South for maximum sunlight. The entrances
of the brochs show a wide range of orientations, and in
certain groups, there is no predominant direction, sug-
gesting that the ancient builders did not adhere to the four
cardinal points associated with sunlight and shadows.

The dimensions of brochs reflect a regional character-
istic, indicating that those constructed in similar areas
tended to share comparable sizes. For instance, broch Keiss
Road, located approximately 600 m from Keiss, exhibits a
similar scale (ranging from 17 m to 19 m) and entrance
placements within the wall circle. This suggests that they
may have been part of a possibly single settlement,
allowing broch builders to exchange building knowledge
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and construction techniques. In contrast, the smaller broch
at Norwall was situated in a remote location, devoid of
nearby brochs. The absence of other standard-sized brochs
in the vicinity may account for its distinct dimensions.
This regional aspect can give rise to subtypes. Never-
theless, a standard model of brochs could emphasize the
relationships among architectural elements, such as stair-
cases and entrances. The orientation of entrances might
provide insights into the design principles employed,
influencing the distinctive features of various brochs.

4.2. The orientations and entrances

In this study, 108 brochs have been analyzed regarding their
entrance orientations, revealing a variety of directional
placements (see Fig. 9). Notably, most entrances are not
situated on the North side. Given that the South side re-
ceives sunlight for the majority of the day, positioning en-
trances there could be more advantageous. Nevertheless,
the overall diagram of entrances indicates a predominant
orientation towards the East or West. Other Iron Age
structures, such as chambered cairns in Orkney, also exhibit
a tendency for East-facing entrances. Additionally, the
orientations of staircases across different regions do not
demonstrate a clear directional preference.

This variation in entrance and staircase orientations
suggests that a definitive orientation preference may be
absent. If the entrance features of all 300 brochs were
analyzed, it is likely that the entrances would be distrib-
uted across all directions. Furthermore, there is no domi-
nant directional trend among brochs clustered by location.

It is possible that these orientations are influenced by
seasonal winds. The robust walls of brochs, which typically
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Fig. 8 The broch plan study of 108 brochs. Database: HES.

feature a single entrance, may lead to increased humidity
levels inside. A strategically positioned entrance could
facilitate the influx of fresh air. Importantly, the entrance’s
location is also associated with the arrangement of stair-
cases within the broch. Consequently, Mackie’s hypothesis
regarding broch entrances predominantly facing East and
West may not hold true.
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This study observed that the entrance to the center of
the broch is typically perpendicular to the staircases lead-
ing to the center in most cases. This design approach is
advantageous for constructing broch structures on difficult
terrain, such as steep slopes. A notable example is Caisteal
Grugaig (Fig. 10), a round broch situated on a particularly
steep incline, which can be analyzed through its site
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conditions and architectural characteristics. The elevation
difference between the broch entrance and the first step of
the staircases is approximately 3.5 m, while the outer wall
diameter measures 16.3 m, resulting in a steep walking
gradient. The perfectly circular layout of this broch reflects
a thoughtful design that adapts to the slope’s contours. The
entrance is aligned parallel to the nearby contour lines, and
the pathway from the gated entrance to the stair-access
room follows a curved trajectory. Inside the broch, the
general slope contour appears to be rotated counterclock-
wise by about 30°. If a smooth curve were to be drawn
connecting the broch entrance and the staircases, adhering
to the path from the entrance, it would maintain a
perpendicular relationship to the contours at the broch’s
center. This suggests that individuals were navigating the
slopes within the broch, with the walking path aligning with
the normal vectors of the slope contours, demonstrating a

similar perpendicular relationship to other activities, such
as ascending stairs and passing through the entrance.

The sole entrance identified at this location suggests
that the voids in the walls can be interpreted as a corridor,
featuring two interfaces—one on the inner wall and
another on the outer wall—that delineate distinct areas.
The pathway intersects these interfaces at a right angle.
Due to the diverse orientations of the entrances, it is not
feasible to categorize them into subtypes. Instead, builders
may have conceived the brochs as circular wall structures
with specific local dimensions, allowing for rotation at any
angle during construction. The broch design, characterized
by perpendicular alignhments between the entrance and the
center, as well as the staircases and the center, can be
viewed as a standard model for broch architecture. The
orientation of these structures is influenced more by the
site’s topography than by cardinal directions or astronom-
ical factors, resulting in significant variability.

5. Discussion: the inspiration of the broch pairs

This research has questioned whether a broch can have a
scheme that building a broch may have to follow. The di-
agram (Fig. 11) illustrates a broch design scheme that em-
phasizes the intrinsic relationship between the stair-access
room and the entrance, as evidenced by six pairs of brochs
that share similar dimensions, locations, and even plans,
assuming any rotation could be applied. One broch in each
pair was likely modelled after the other for reference.
Notably, all of them exhibit a 90-degree angle between the
entrance-to-center and the stair-access-room-to-center.

Path

The general contour
of the slope outside broch

Contour lines

The general contour

of the slope inside broch \w

Fig. 10 The walking path of Caisteal Grugaig. Survey: AOC Archaeology Group (Cavers and Hudson, 2010, p. 18). Diagram credit:

Chang Liu.
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Fig. 12 The scheme of building a broch.

This situation suggests a reciprocal causation. The
characteristics of standard models are identified as those
that frequently appear across various instances. Moreover,
from a broader perspective, the brochs that are likely re-
productions exhibit the traits of the proposed standard
models. These two phenomena may exert a simultaneous
causal influence on one another.

Consequently, the broch construction scheme is pre-
sented below (Fig. 12). A primary challenge in constructing a
broch is achieving a high degree of circularity. Therefore,
maintaining consistent wall thickness and ensuring high
concentricity of the wall circles is essential during con-
struction. Given the 90-degree angle of the innerrelationship
(the broch entrance to the broch center to the ground-level
stair-access-room), builders can rotate the broch plans to
adapt to sloping terrain, allowing for optimal positioning.
These insights are derived from a typological analysis of the
broch’s featuresin relation to both the structure itself and its
environmental context. The general reading of broch fea-
tures suggests that the brochs were made following a model
with perpendicular relationships between entrances and
stair-access-rooms. Moreover, the dimensions have shown
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the regional characters. The brochs can be distinguished
based on their locations because the brochs in one area have
popular scales. The model can be used in broch conservation.
Although most broch ruins are too vague to be read, the broch
model with regional characters can be interpreted by the
public, in which case people read the brochs as a collection
rather than as separate sites.

6. Conclusions

The primary limitation of this research lies in the reliability
of data obtained from existing broch excavations. As
archaeological work continues on other brochs not included
in this study, the established typological models may need
to be reassessed and refined to enhance our understanding
of broch characteristics. Future research on brochs should
aim to merge archaeological and architectural perspec-
tives. This paper advocates for further exploration of the
concepts and strategies behind prehistoric monuments by
examining a range of sites, rather than focusing solely on
individual structures.
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From the perspective of critical conservation paradigm,
the research on the collections of archaeological sites of-
fers dynamic conservation value, evolving with new find-
ings. Also, the collection is dynamic, changing with new
archaeological findings and historic researches. The
collection can be studied through typologic methods. The
type or subtype if exists, should be worthy to be used to
guide the conservation.

This research employs Scottish brochs as a case study for
the application of typological analysis. The newly identified
findings are delineated as follows:

1) Brochs are not merely replicas of conventional struc-
tures but rather creations that adhere to a specific
concept, a standardized model, and a systematic
approach to spatial organization, combined with prac-
tical construction techniques.

2) Each broch site presents a unique case, particularly
when considering the varying degrees of collapse and
damage from a critical conservation standpoint,
contributing to the diverse collection of these intricate
dwelling types.

3) The architectural characteristics of brochs reflect the
deliberate choices made by their original builders.

Typological analyses have significantly advanced our un-
derstanding of the unique characteristics of brochs,
addressing critical gaps in knowledge that arise from ongoing
archaeological investigations of prehistoric structures. By
systematically examining data from multiple broch sites,
researchers are able to identify regional variations in di-
mensions and the interrelationships between structural
components, which are broadly applicable to the majority of
brochs. This enhanced understanding enables conservation
initiatives to more effectively interpret typological models
and subtypes of brochs, thereby facilitating a more precise
and nuanced representation of these structures.
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