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knowledge, and as a means of formalization of existing
architectural object in order to appear the characteristics. The
study and the understanding of the heritage buildings are
based on a thorough morphological analysis, structural
modeling [1] (Analysis Method development by the laboratory
for the analysis of architectural forms “LAF”
National School of Architecture, Lyon). In addition, the study
of built heritage, and understanding the spatial structure of this
architecture, raises fundamental methodological questions:
Discretization of the built heritage in corpus
elements, modeled and structured while these
elements are marked by a high variability;
Heterogeneity, informational variability of
sources documentary collected in the study.

Abstract— Roman civilization lefts many archaeological traces in
the proconsul Africa after the destruction of Carthage in 146 BC.
The Roman architecture is a major part of this civilizational
heritage that has influenced researchers from various fields.
Related works have focused on the Roman public monuments.
However, the study of Roman settlement with a special interest to
characteristics of the spatial structure and morphology remain
very rare. In this research, we specially focus on the study of
“Domus” of Roman Tunisia from 146 BC until 439 before.
Through a morphological analysis of a corpus of thirty “Domus”,
we aim to identify their characteristics by determining the
morphological identity through one or more structural models.
We conclude that the “Domus” of Roman Tunisia don’t obey to
the same morphological organization but they have varying
structures according to the geographical location and historical
period. These results provide us original architectural knowledge
of this “Domus” and certainly raise several research questions.
Keywords— Morphological analysis; "Domus" of Roman Tunisia;
Structural models.

I.

II.

THE STUDIED CORPUS: THE ROMAIN DOMUS OF TUNISIA

Roman domestic architecture presents a heritage from an
architectural know-how that we must try to recognize. They
took forms, dimensions and functions arising of materials
available, techniques and local geographic context. See “Fig.
1”. In this research, we are interested in the study of a corpus
of thirty houses spread over the whole of the Tunisian territory
shown in “Fig. 2”.

INTRODUCTION

The general thematic of our work is the multidisciplinary
study of the built heritage and its structural morphology. Such
a study can have very distinct objectives: architectural
interventions
(conservation,
development,
etc...),
documentation (archive management, information systems, etc
...) or even architectural or historical analysis (refunds, put in
comparison, etc ...).
Our paper highlights the application of scientific methods
of, as a tool in the implementation of a process of structuring
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Fig. 1. On the left, map of Roman cities in Tunisia. On the right, Three
romain domus of Tunisia: Triomphe de Neptune (Acholla ),Nymfarum
(Nabeul) et Pavone (El Jem) [2]

backward form, it has succeeded to create its own language
and its own originality.
In response, we hypothesized that the “Domus” of Roman
Tunisia does not obey the same structural organization. Under
this hypothesis, we have worked to develop rules of
identification and formalization of architectural concepts. This
approach seeks , from observation the “real” , to structure a
theoretical structural model of architectural corpus, aimed to
identify a specific architectural knowledge on the knowledge
and know-how specific to this architecture in order to
formalize. This approach reinterpreting the duality
disposition / form, can transfer quite well in software
implementations through the “BSK” module associated to
Matlab (“BSK” is a statistical analysis software that allows us
to manage the results by seeking statistical similarities
between specimens and properties, it finds the implications
between attributes, while mobilizing the morphological
properties only or the contrary. The software is capable to
perform permutations of columns and rows based on the
frequencies).

IV.

PROPOSED APPROACH

Our study is mainly based on the method of morphological
analysis. This method allows understanding and formalization
of objects of knowledge in order to show their characteristics.
This method seeks to determine the morphological identity of
the studied object by constructing one or more structural
models of the object under consideration. Consequently, we
have performed a decomposition of the architectural object
into segments according to the manifest discontinuities and
then, we have tried to regroup the “Domus” having the same
structures of segmentation. This stage will be followed by a
statistical analysis (degree of absence or presence of
segments). The analysis that we conducted allowed us to
identify the structural models relating to the disposition of
segments and the nature of the shapes of components. See
“Fig. 3” below;

Fig. 2. The Corpus of Study: Thirty houses spread over the whole of the
Tunisian territory.

Fig. 3. The process of structural analysis

III.

BACKGROUND AND ASSUMPTIONS

Roman architecture has proven through technical prowess,
and the quality of both public and private spaces that
produced. The solidity of the construction has enabled a
number of them to resist the onslaughts of time and men,
sometimes through the functional diversions who have
avoided they are considered only as stone quarries easy to
operate which was quite often the case. This architecture
despite it was inspired by the Greek architecture, it has not a

V.

ANALYTICAL DECOMPOSITION OF THE “SCIENTIFIC
OBJECT ”

According to B. Duprat, the principle of this step is to observe
the apparent morphological discontinuities of these objects;
decompose (by thought!) each of the specimens in the
collection in separate segments; note this decomposition for
each specimen by a symbolic means of your choice. [3]
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A.

Cutting mode of the “scientific object”

VI.

It's a matter to “decompose” the plans in “homologous
segments” while respecting the principle of “morphological
discontinuities” to determine the limits of our decomposition.
This approach consists of reading the structure of the plan
only to subsequently try to understand each part of the whole,
see “Fig. 4”.

RESULT OF PROCESSING MORPHOLOGICAL DATA

A.

Data processing by the module associated to Matlab
“BSK “
We obtained according to the results of data processing by
the module associated to Matlab “BSK” two distinct families.
See “Fig . 6”. Each family contains subfamilies. We note that
for each family, there are two invariants (A) and (B):
1st family (F.1): group (A+B) + (C+D+G+J+K) ;
2nd
family (F.2):
group
(A+B)
+
(C+D+E+F+G+H+I+J+K).

Fig. 4. Excerpt from sheets of decompostion

Fig 6. Result of seriation

B. Structural model
Based on these sheets, we can highlight the morphological
structure of the plan of the "Domus", by registering the
organization of their homologous segments of a specimen to
another. Below, the structural model provided shown in “Fig.
5”.

B. Defiition of structural model
For each family we construct a representative structural
model which includes all the specific components to this same
family. Each family presents subfamilies at the bottom of
each, see TABLE I.

Fig 5. Structural model of the Roman “domus”
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TABLE I. Structural model for each family
1st family (F.1)

Family (F2): with the more complex morphological
structure, is located in the north-west, center-east and
throughout the territory, and occupying the site of El
Jem “Thysdrus”, which is considered among the rich
Roman colonies. According to H.Slim [4], in the Jem,
monuments hit by the greatness of their plan, the
quality of their architecture and the beauty of their
surroundings, see “Fig. 7” and “Fig. 8”.

2nd family (F.2)

Fig 7. Geographical clustering of families obtained

VII. ESSAY OF EXTRINSIC EXPLANATION
The understanding of the built heritage is based primarily
on information analysis, often dispersed, heterogeneous
and incomplete, outcome of various historical treaties and
previous research, fixing a dataset (history, trends, etc ...) of
the studied objects. These data, beam plus signs than
certainties, are the result of previous research. This
interpretation phase is used to associate to an object many data
of information whose analysis will specify the degree of
likelihood of any object of knowledge with the generated
structural model. In other words, specify the morphology of
the houses of Roman Tunisia while identifying the logical of
conformation and organization in order to determine the rules
relating to know and know-how that led to their construction.
The results obtained will be confronted with extrinsic data
(geographical location, historical period and social class) for a
better understanding of structural models obtained. This
interpretation raises two questions:
Confrontation of morphological structures of
subfamilies obtained with the geographic clustering
formed from the geographical location of different
“Domus”;
Classification of morphological structures of
subfamilies obtained as a function of social class.

Fig 8. Morphological structural superposition of families in relation to their
geographical location

A. Essay of extrinsic explanation: by geographic location
In terms of this analysis bearing on the disposition of
segments, we were able to identify two distinct families of
“Domus” which in turn are divided into six “structural
models”. The confrontation of results obtained on the intrinsic
data to the form of information and extrinsic data allowed us
to deduce that the families of the “Domus” are grouped by
specific geographic locations. This means that morphological
structures had appeared in very specific locations. According
to this superposition, we note that:
Family (F1): with the most simple morphological
structure, is located in the north-east and center-east
with the simplicity of their forms reflect the ancient
Roman cities with these small houses where the
architecture is not yet sufficiently developed. able that
this cities will enlarge and rise from the lower status of
colony and assimilate to the city by excellence;
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We draw up the summary table below , see TABLE . II.

C. Essay of explanation extrinsic: by social status
In Roman private home, there is a close link between
social class and spaces of the house; according to the different
roles and functions they can shelter, see “Fig. 10”.The
prescription of Vitruvius not fails to recall the link between
social status and housing. According to Vitruvius; the house is
the social window of the owner, its brand image [5]. This
justifies the results of one family whose forms reveal “Domus”
Roman less grandiose and that occupy the area north-east and
east-central Tunisia.

TABLE II. Summary table

Family

F.1

F.1.1
F.1.2

Geographic
location

F.2

F.2.3

Structural model

North-east
Centre-East

F.1.3
F.2.1
F.2.2

Type of
structural
model
Simple

F.1.1
Centre-west
Centre-east
Throughout
the territory

F.1.2

F.1.3

Fig10 : Plan type of "Domus" Roman of a certain standing

Complex
F.1.1

F.1.2

F.1.3

B. Essay of explanation extrinsic: by historical period
We take the example of the Second Family. We found that
the chronology of “Domus” of this family, for their first phase
varies between the third century BC and the fourth century
AD where the province has known relatively prosperity after
the crisis in the Empire during the second half of the third
century AD, after the death of Severus, see “Fig . 9”.
Fig 9. The chronological distribution of the 2nd family (F.2)
Fig11 : Spatial components of the "Domus" according to the social status of
owners
a

Trader

Lawyer

Magistrate

a

a.

specimen number

It is in the interior sites that we discover the family 2 (F2).
According to H.Slim [6] in the Jem, Tipasa, Mactaris and
others, the “Domus” hit by the greatness of their plan, the
quality of their architecture and the beauty of their decor. In
most cases, this model includes a wide variety of diverse
models. We note that these three families F.2.1, F.2.2 and
F.2.3 equate to the Roman city par excellence. They have
progressively emerged with the evolution and development of
the empire.
We can say that in Roman private house there is close link
between social class and spaces of the house and that
according to the different roles and functions they can shelter,
see “Fig . 11”.
The variety and diversity of forms come from different
conditions of people they can shelter; we can say that we will
be satisfied with the rules of convenience which Vitruvius
spoke in his first book that every home meet, as appropriate,
all that can be convenient and appropriate [5].

We draw up the summary table below “TABLE III “;

TABLE III.:Summary table
Family
F.1

F.2

Historical period
F.1.1
F.1.2
F.1.3
F.2.1
F.2.2
F.2.3

1st-4th century AD

2nd - 5th century AD
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chronological phases. These results give us an original
architectural knowledge on these “Domus”.

D. Synthesis
This scientific study seeks to establish one or more
structural model that summarizes the logical organization of
the houses of Roman Tunisia and to identify the composition
laws governing their construction.
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VIII. CONCLUSION
At the end of this study, we can see that we managed to
check that our assumptions have borne fruit. It consists to
identify the characteristics of the “Domus” of Roman Tunisia
from 146 BC until 439. In this work, we adopt a method of
structural analysis. We aim through tests on a corpus of thirty
“Domus” to identify their characteristics in determining their
morphological identity through one or more “structural
models”. This method of analysis allowed us to understand the
morphological structure of the “Domus” that despite their
heritage value, research that addressed are still few and far
between.
The adopted scientific method suggests that morphological
classification and extraction of groups of morphological rules
may be explained by many attributes of an extrinsic order
depending on geographic location, historical period and social
class.
The developed method showed that the architectural
manifestations of Romain “Domus “, though they may appear
simple they are multiple and diverse, could be structured into
two main distinct families, qui in turn are divided into six
“structural models” typological. Both families represent two
“major” profiles of the Roman Tunisia. The first reflects the
ancient Roman city core with small houses, while the second
represents the profile sumptuous residences having prefigured
the essential of the architectural production of the Roman
habitat. These types have a persistent character at the level of
geographic distribution and served as models during several
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