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A Scientific Approach, Involving the Use ofComputer
Graphics, to Reconstruct thePotential Original Architectural
Unity of ArchaeologicalRemains

Valentina Castagnoto

! Department of Civil Engineering and Architecture (ICARYlitecnico di Bariltaly.

Abstract

When only a few traces of ancient buildings remain, a survey of the existing structures complemented by graphics and
by the representation of what no longer exists may well be the only possible way to reconstruct their original
architectural unity.Such procedures, known as graphic or ideal reconstruction, are fundamental to analyze a monument
of the past. The methodology starts from direct building analysis, then it continues with philological and comparative
studies, and it ends withe representation of the architecture in its original form. The survey and the representation not
only provide one of the possible keys to the reading of the object, but they also work as tools to test, control and assess
the hypothesis put forward at thiery beginning. The research was extended beyond the limits of the morphology of the
object as it currently appears to look for more correct and bgptbeinded solutions to identify the formal and
typological characteristics it had in the different efgoch

If the reconstructive model is based on such a methodology and resulted from choices meticulously assessed, the ideal
reconstruction proposals can be considered as a valid formal resumptive model and of great help for new researches.
The graphic reconsiction is useful to illustrate a thesis and to clarify and communicate the hypothesis. Thanks to it we
have the opporfumgiure ot whaapiadl supposed to be no | onge
the collected data and achieveneent The survey and the ideal reconstruct
coherent and easily understandabl e ital eo, and thanks
present. The trend to carry out more and more reatisaphic reconstructions is meant to erase the temporal dimension
which keeps us distant from the past, in the effort to reproduce a physical more than perceptive experience which could
be also projected into the future. According to us, it should lentaito account that what is proposed exists only in the
researcherés mind, since, however it is based on a rig
temporal distance separating us from the past. That is the reason why #heedakisults cannot be considered as

definite and conclusive. They can be updated and developed as the research progresses. Over the last years, graphic
reconstruction has been used above all in trade journals or to complement written texts. In suchocagban the
geometrical precision, the figurative value of the picture is what really remains engraved in memory acquiring
iconographic autonomy. Computer graphics is useful to exposexpmrts to themes which would be otherwise
incomprehensible to #m, but it cannot prescind from a methodological rigour which is fundamental to achieve
knowledge and to transfer and popularize it.
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The fragments which make up the ruins of ancient action of breaking therefore prggposes the
morument s woul d not have sdpaaton okgne pait framca wheles whicte till ¢

pree mp t i thentselves if they were not exi st s t oda ynassentiae with thé i t
connected with the work of art to which they fragments as evidence. Cesare Brandi, in his
bel ong. The term nAfragm@heor yeofi vResstforramami oheée, i

Latin word frangere meaning At o obrgeaaak&c. uimhey of aicalgr k of

lCesare Brandi , iLa teoria d®0marre sQalua bor, eds e(, T ofr Li -®amota:” EdEdriencabuadri g
1977). Laterza, 1989)73-95.
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fractured, must continue to exist as a whole in each confirmed, without risk of error, by means of
of its fragments; this potential can be seen in a drawing; this allows us to experiment with the
proposition directly connecting formal surviving potential original unity which the fragments
traces, in their every fragment, to the disintegration contain, thus identfing parts within the overall
of the3materialo formal organization and connecting these virtually
When only a few trace®f ancient buildings on paper or in digital form.

remain, a survey of the existing structures It is therefore clear that the surviving pieces
complemented by graphics and by the themselves already have a representative vialue
representation of what no longer exists may well drawings further highlight how they depend upon
be the only possible way to reconstruct their each otheii and as a result the ruins that they form

original architectural unity. Graphic or ideal part of are the remains of evidence that reflects
reconstructia is fundamental in analyzing anot her , di fferent ent i
monuments from the pést Consequently, a reconstruction can be carried out
When surveys of architectural remains are carried from the graphic restoration of the surveyed data

out and transferred onto paper, inevitablif not and werefia @ uBiagowhat remains, that
apparentlyi, one is also surveying and drawing the which was believed to have been lost.

connections which bind them. Inevitably, a fpam What, then, is the objective of graphic

of wall structure suggests the original idea for a reconstruction? Above all, it performs a heuristic
wall and inevitably, the reciprocal position of function. It helps to illustrate a thesis as well as to
traces of masonry suggests the spatial planning of clarify and communicate hypothess

t he bui | di Digtionnaire nhistohiques ifiterpretations, opinions and discoveries. It is the
déarchdteQuateemer e de gQ@akéestwayto dénonstrate asswusnptions and so to
that thewor k of an ar chi t ec testablisho thes basis $or peiv rdsearchd activiy,
using scraps or descriptions of monuments, their Graphic reconstruction aims toward synthesizing
ancient whole and the accomplishment of their large quantities of information and the results of
proportions and det ai | s desarch and communicating these in a single
Returning to Brandi, h e opardtion. ses us to fidevel op tF
potential original unity which each fyment If the reconstructive model is based on such a
contains in proportion to the formal survival which methodologically sound scientific study and is the
can stil!] b e °fLongh sliggesied h result df ¢heicedwhich have undergone meticulous
the mental completion or integration of single assessment, the proposals for optimum
fragments of a ruin without physically working reconstruction mabe considered a valid formal
with the building materials, allowing only the use model and can contribute toward further research.
of the eyes to provide the ideal connection between Reconstruction proposals which followed these
surviving part& Such visionary experience is parameters were adopted for several Apulian
monuments, such as th@alidarium 61 in the
Herdonia thermaé the medieval cloisters the

SCesare Brande] ifeat aeooj a ( $%n 565‘%‘3'9“0%94%&%33“ the Augustan era

1977). judicial Basilica in the city oFlerdonia(see fig. 1)
“Valentina Castagnol o, iLa baasnld the medl(‘javal rmhguse iOfaB.als,-_‘gQ%ngrml tQ%ze (
riflessioni sul rilievo e |aC|IYa°$§¢”e(%e§ﬁ'9 ione del monument o,

Ordona XI. Ricerche archeologiche a Herdgniedited by
Giuliano Volpe and Danild_eone (Bari: Edipuglia, 2008),

393395 ; Angel o Ambrosi, Al rilTievo cC ome ricostruzione

i d e aXYedjmensioni del disegno. Il rilievo tra storia e 8 An gel o Ambrosi, Al ril Xvo cor

scienzaAnno V 1%12 (1998): 94100. dimensioni del disew. Il rilievo tra storia e scienzanno V

5 A.C. Quatrem re de Quincyl,l'lz(lﬁ%)izgz‘nio%nario storico

déarchitett uegret IB444Mant ova: N °For details ofCalidarium 61at theHerdoniathermae, see

6 ; = . Ntgi a o l. 0 us.o,6 40 el

157%3 are Brandi, ila teoria ?otomterpretarz]?oilje dceégll zqevgﬁg-[ncaso dali (?arlum6EO_JL ng i
' in Ordona XI. Ricerche archeologiche a Herdgnélited by

"Roberto Longhi, ACr i t(([@as&k d &ialiarto e/olpe and Danilo ¢ epwee(Ban: oEdipuglia, 2008),

1969)p (Firenze: Sansoni, 1985)347350

Computer Applications to Archaeology 2009 Williamsburg, Virginia, USA. March 2 2-26, 2009 2



Scientific Reconstruction of Archaeological Remains

Williamsburg

Tavoliere plain, in nortitentral Apulia. The
ancient city had a strategic position along ome o
the most important roads in the Roman world, the
Via Traiana which from the capital ran through
Beneventunand reachedrundisium,a vital port
for communication and trade with the Near East.
Herdonia was a commercial city and therefore
included a forum with several monumental
buildings, such as a judicial basilica. This was built
Figure 1. The basilicaof Herdoniawith the along the short noritvestern side of the
judicial square in thbackground courthouse square, with the main entrances
opening up in this direction. As far as spatial
organization is concerned, the basilicasviermed
by a rectangular courtroom with an internal
colonnaded peristyle and an adjoining room
serving as dribunal or aedes AugustiSet against
the eastern and the western side of the main hall
were external rooms. The rectangular courtroom of
41m x 2729 m (see fig. 3) was formerly closed on
the four sides by the perimeter walls opus
incertum quasi reticulaturand divided by pilasters
in opus testaceumset on stone bases.
Unfortunately only a few vestiges of the building
are left such as some stie¢s of the perimeter
walls to the nortiwest and soutvest up to a
maximum height of 3.5 m (see fig. 4), the
foundation bed of the nortkastern and south
eastern stretches, some capitals and column bases
of the peristyle foundin situ as well as the
foundation beds of those which have since
disappeared in addition to the remnants of the
perimeter walls of thdaribunal and of the other
rooms adjoining the main hall.

Figure 2. TheBalsignanofarmhouse: the north
east corner of the castle.

On this occasion, | would like to highlight the
achievements of research carried out on two
buildings located in Apulia and characterized by
different problems dué¢o their age and state of
conservation.

1 THE BASILICA IN HERDONIA

Herdonid® was a Romamunicipiumin the heart
of Dauniag an area corresp:

®Valentina Castagnol o, iLa bas#'.lica_l_d' .\tllerg'o i a. Espgegrienze
e riflessioni sul rilievo e Ia'guréﬁéphgbae?ﬁa%f ?@Qﬂ@swqyo onument
in Ordora XI. Ricerche archeologiche a Herdopiedited by building plans.

Giuliano Volpe and Danilo ¢€one (Bari: Edipuglia, 2008),

393443.
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Figure 4. The basikaof Herdonia survey of the
curtain walls.

We carried out three parallel analyses in order to
produce a philologically sound proposal for
optimum building reconstruction. The first
required a survey of the building organism and the
examination of colleted data in accordance with
historical research; the second focused on a
comparison with existing Roman basilicas showing
modules and proportions similar to those of the
basilica inHerdonia while the final analysis was
comparativetheoretical, based omaexamination

of the Vitruvian proportional guidelines on the
planimetric scheme and different elements of style.
The considerations which emerged from these
studies allowed us to hypothesize a graphic

reconstruction which-pr
dedcti ved stage.
The surveys al | owaichuni s

reconstruction through the study of those elements | -

which dictate architecture such as modules,
symmetries and proportional systems and thus to
obtain a definition of the planimetric and spatial
plan (see fig 5). The reconstruction therefore
becamaximin when the fir
were confirmed or rejected through analogical
comparisons with existing and typologically
similar buildings. It was for this reason that our
analysis took into consalation several late
Republican or Augustan basilicas located in the
centratnorth part of Italy’. Those ofluvanum

1 For more details, see records of the basilica in Valentina
Castagnol o, fiLa basilica di
sulriievoeh r appresentazi onCedonde |
XI. Ricerche archeologiche a Herdoniadited by Giuliano
Volpe and Danilo Lene (Bari: Edipuglia, 2008%407-424.

Alba FucensLucus Feroniaeand Saepinumwvere
contemporaries of the example kerdoniawhile
those ofCosaand Pompeii, which date backttte
second century B.C., are diachronic but
nonetheless representative of the typological
category (see fig. 6).

S e
\

‘ =
AR

L T T T T T W W W
Y

\

Figure 5. The basiliceof Herdonia reconstructive
hypothesis of the planimetric scheme.

SFigure 8. AR dmPI€ oF & dmparative aysis
study for the basilicaf Herdonia construction
elements and decorative layout of the basiita

Pompei

Since the principal aim of our research was to
understand not only the origins but also stylistic

and formal characteristics and the sizehef whole

T and of each part of an example of classical

Roman architecture, a thorough knowledge of

¥4 rtdo g ivReu @réhi’téi-‘(r:]'tﬁirzxiia NZgads i éb&seSh ¢
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Therefore, using this teXt reference was made to
extracts taken from the first chapter of the fifth
volume anl the fifth chapter of the third volume.
Following this more general line of study,
architectural details could be defined. The
descriptions of the Italian forum, the standard type
of basilica as well as that of Fanb also
attributable to Vitruvioi and d the lonic order
were graphically interpreted in order to visualize
them and make them measurable (see fig. 7).

Figure 8. The basilicaof Herdonia comparison
between athaeological remains and the graphic
reconstruction of the upper structures.

Figure 7. An example of a summary file used to
gain further knowledge of the Vitruvian text: it
includes the Latin text, versions fronufodifferent
translators and a personal graphic interpretation of
the texts.

As a result of analogical comparisons it was
possible to estimate the height of the outer walls Figure 9. The basiliceof Herdonia a
(see fig. 8), the columns of the peristyle and the reconstructive hypothesis of the interior.
architectural order includingné trabeation. On the
other hand, the reconstruction of its upper All the graphic representations needed to study the
structures was only achieved hypothetically and basilica of Herdonia were carried outing a
supported by theoretical references due to the lack computer, from the initial surveys to analogical
of archaeological findsn situ (see fig. 9). In comparisons as well as a reconstructive model with
addition, we know little of the decoragvand traditional methods of plans, schemes and sections.
pictorial layout. The few traces of white stucco on In our opinion, traditional representations
the pilasters and of blue and red paint on the walls supported by advanced graphical techniques were
are not enough to define the geometrical drawings perfedly adequate to illustrate the results of our
which characterized the monument. research, without having to rely on futuristic
effects of threalimensional solid modeling.
Traditional drawing methods allow us to obtain
1 _ N _ representations of the reconstructed object from
For more details, see records of the Vitruvian text in . o . . .
Val entina Cast ag readnia.Espefidnze e b a Wh'?h_ 'E 2 pgqsmlﬁo deduce exhaustive metr'cz
riflessioni sul rilievo e | a Matepy aed stieturalidataethese arenesumpive t o,
Ordona XI. Ricerche archeologiche a Herdaniedited by models of all the information necessary in order to

Giuliano Volpe and Danilo ¢€one (Bari: Edipuglia, 2008), understand any ideal reconstruction proposal.
424435.
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Threedimensional drawing, increasingly realistic Lama Lamasinata, which also served as a natural
through the use of computgraphics, is not the  defense (see fig. 11).

object of our research but it may be considered as
an additional method in understanding the results
obtained, as it allows us to see the spatiality of the
object under study both quickly and directly.

To summarize, there are two fumdental issues
which this research highlights for consideration:
the first is the need to use a rigorous study
methodology on which to base all hypotheses
which are then only summarized in the final phase
through the use of computer graphics. The second
issue focuses on identifying the most scientifically
valid representation method which can quickly
convey the achieved results.

'I’hc farmboae
m Balsgnanc

2 THE FARMHOUSE IN BALSIGNANO

-
~

The second case study is that of a farmhouse in /' NI
Balsignand®, central Apulia, in the rural area of e
Modugng near Bari'’. Referred to in a scroll
dating from 962 A.D. and now kept in the archives
of St. Nicola in Bari, it was located at the
crossroads of two important roads. The first
branched off theVia Traiana near Bitonto and
continued southward towds Tarantg passing by
urban centers such &sodugng Bitritto, etc. The
second road fronBari passed by the important
medieval buildings ofSan Giorgio and Santa
Maria delle Grotteand continued towards the high
Murgia plains and the region &asilicata(see fig.
10). Moreover, it was built on the steep edge of the

Figure 10. Settlements on the edge of the
fiL a ma s i lamadne along two important roads
which intersected at thgalsignanofarmhouse.

13 The surveys were performed by Prof. Paolo fifter

(Department ICAR, Politecnico di Bari, Italy) and Valentina
Castagnolo during restoration work carried out by the Apulian
Supervisory Group for Architectural Treasures headed by
Emilia Pellegrino and the excavations by the Apulian

Supervisory Group fo Archaeological Remains headed by Figure 11. The Balsignandarmhouse seen from
Maria Rosaria de Palo. . ~
the soutadamasilanhtea d

Y For further details on the Balsignano site, see Antonino

Vinacci a, fiLdarchit et Rassegna p u il ; [ 0
Tecnica Pugliese(1908): 81-89; Emilia Pellegrino and @ﬁllké’“tﬁ@ baglﬁcla ofthrd’ohﬁ e Yarfhouse of

Giovanni CalhandBari jiMméeysi GAIGFEN0IS not a ruin since some of its

(1992); Maurizio Triggiani, ifilLa chiesa di S. felice nel cas
di bal signano: indagini stratigrafiche suglii el evati, o i
Paesaggi e insediamenti rurali in ltalia meridionale fra *® A Lamais an eroded rut carved out by rainemtich

Tardoantico e Altomedioeyedited by GiulianoVolpe and eventually reaches the sea with differing flow rates

Maria Turchano (Bari: Edipuglia, 2005387-403; Maurizio depending on the rainfall armtasori where it forms a small
Triggiani, il nsedi ament i r ur lbay. iThese erusual environméntalr systemsaare tygical @f the i B
dalla tarda antichita al medioey, 6 ( Bar i : E di p uApllia aegior2 Gnd 8aje, impoBant in understanding the
79,137-138. development of loal population trends.
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structures are still standing. Therefore, the aim of
the research was not the graphic reconstruction of
the building complex but the reconstruction of the
chronological sequence of the building phases. For
this study, the choice of representation method was
based on the need to understand spatial
phenomena, amparing the frontal stratigraphy
with that of internal areas and volumetrically
visualizing the development and transformation of
the building.

Figure 13. The Balsignandarmhouse: the San
Felice church.

Figure 12. The Balsignandarmhouse: planimetry.

The farmhouse was surrounded by a bailey, about
500 m bng (see fig. 12), which probably included
dwellings, although no archaeological evidence
exists. In addition to the external walls, a
ficont r acplaa churchtoppedswith a dome
dedicated to St. Felix (see fig. 13) and a second
bailey protecting a astle and the church of St.
Mary of Constantinople (see fig. 14) can still be
seen.

Figure 14. The Balsignandarmhouse: the Santa
Maria di Costantinopoli church.

Figure 15. The Balsignanofarmhouse: one of the
towers on the west section of the wall.
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