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Abstract: The paper is devoted to the experience of scientific architectural 3D-reconstructions creation which
was accumulated in the Moscow Institute of Architecture. The main aim is to demonstrate the reconstruction's
typology on the examples of the works made by the authors or under their supervision. It connected with
different methods and approaches due to the various tasks. The main method is the historical and
architectural analysis of the survived data. This method has been playing the key role in such investigations at
the Architecture and Urban History Department more than half a century. During the second half of XX century
the traditional instruments for these reconstructions were hand graphics and models of paper. However last 15
years the role of digital technologies for this scientific area was considerably increased and now the making of
3D computer reconstructions is a part of students’ yearly essays and theoretical and restoration works of the
research fellows as well. The presented reconstructions were made for different scientific tasks. Thereupon
the special attention is paid to the necessity of the explanation of the studying object selection. The definition
of the criteria of such selection is also very important. The main types of the scientific reconstructions are
defined: 1. reconstruction of the original look of a rebuilt edifice, 2. reconstruction of a lost or badly preserved
architectural monument, 3. reconstruction of an unrealized project, 4. reconstruction of building stages of an
edifice or an ensemble, 5. the reconstruction of architectural and constructional peculiarities of a building or

building technology. All these types require the different methodology, approaches and visualization methods.
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Introduction

This paper is dedicated to the analysis and presentation of the experience of Moscow Institute of Architecture
(MARCHI) in making scientific 3D-reconstructions of historical monuments. The main aim of the paper is to
suggest our variant of the typology for the scientific 3D-reconstructions of architectural monuments®. As a rule
they are created as a part of students’ works or projects and mainly have educational purpose. In this context
the key role is attributed to the historical and architectural analysis that has been carried out at the

Architecture and Urban History department for more than 50 years. Historical scientific reconstructions often

! We should note that there are several studies on types and functions of reconstructions (D'FRANCESCO AND D'ANDREA, 2008).
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became one of the means of this analysis. Traditional instruments for them were paper, plaster or wooden

magquettes and hand drawings. For the last 15 years scientists all over the world, as well as in MARCHI, have
been relying more and more on computer technology in their research. The authors of the article highlight the
basic criteria for creating scientific reconstructions. The study of these questions is illustrated by a number of

examples from architectural history made in MARCHI?.

The reconstruction typology

In this article we have reviewed some examples of scientific architectural reconstructions of monuments of
different periods — from the ancient times to the 19th century, made by the authors or under their guidance.
These reconstructions, including those made with the help of computer technology, make an excellent
illustration to the various aims of their creators. We should pay special attention to the fact that it is necessary
to substantiate the choice of the object of the research and, thus, to formulate the criteria for making the said
choice. In this article we are introducing basic types of scientific reconstructions according to the authors’
classification:

- reconstruction of original architectural monuments that were remodeled later,

- reconstruction of partially or completely destroyed constructions, ensembles or complexes,

- reconstruction of architectural projects that were never actually built but are of scientific interest,

- reconstruction of building stages of an edifice or an ensembile,

- reconstruction of architectural and constructional peculiarities of the monuments or their building technology.

Summarizing the experience of creating scientific architectural 3D reconstructions, its approbation and
comparing it with works of other scientists and organizations could contribute to the further development of this

branch of historical and architectural research.

Reconstruction of original architectural monuments that were remodeled later

The most widely spread example of scientific reconstructions of this type involves examining those historical
monuments that have survived up to our day in a modified form®. These remodeled constructions, unlike the
extinct ones, have more potential for reconstruction. To recreate a building in its original form (or at least to
show how it looked at different periods of time) the scientist should gather as much information as possible, in
the course of fieldwork or through studying published materials on the topic as well as museum collections and

archives.

? For example see: KLIMENKO AND KLIMENKO 2011, KARELIN 2011, KARELIN 2014, KARELIN ET AL. 2015a, KARELIN ET AL.
2015b, KLIMENKO ET AL. 2015.

% Itis possible to bring a lot of examples all over the world, for example see: Enane 974 project, which consist three objects: St. Saviour
church, castle and St. Laurence church (WITTUR 2013, 79-138), parts of the Forum Romanum reconstruction (PACKER 2006, GORSKY
AND PACKER 2015) and the others.
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This practice came to be widespread in Russia during the post-war decade (1940-1950), when restoration
works were in progress. Recreating the look the edifice had at different periods of its existence has become an
essential part of the reconstruction project. Scientific reconstructions of this kind help to substantiate the
restoration of the monument and they are also very important for historical and architectural research at the
stage when scientific problems are solved. For example, this method was used when architects and
archaeologists worked on fundamental research and restoration of the Old Katholikon of the Trinity Lavra
(1422), which was undertaken in 1940-1950 under the supervision of professor V.I. Baldin. This work can be
an excellent illustration to the aforementioned method which is still widely used today: studying bibliographical
and archive materials, surveying the monument itself (measuring, photo-fixation, archaeological works etc.),

examining other monuments (the analogous ones), creation of the scientific reconstruction.

Here we can review another good example — works conducted on the ancient monument of Vladimir and
Suzdal architectural school — the Church of the Intercession on of the Holy Virgin built in white stone at the
confluence of Nerl and Klyazma rivers, near Vladimir. The church was situated on a high artificial hill lined with
white stone slabs. At the three sides of the church there used to be three adjacent open one-storey galleries
which were demolished with time. The remains of these joints, a doorway and some other details discovered
by archaeologists prove that this extension originally existed. Many scientists offered their variants of
hypothetical scientific reconstruction of this element; the projects of N.N. Voronin are now considered to be
classic. The analysis of numerous variants of the reconstruction, based on the data collected at archaeological
and restoration surveys made it possible to create a digital model of the church that reconstructs its original
look. Demonstrating this model during the course of lectures dedicated to ancient Russian architecture allows
students to get a clear idea of the complicated and expressive design and construction peculiarities of this

great monument of Vladimir-Suzdal princedom (Fig.1a)".

Yet another good example of such work is the reconstruction of the mansion of Moscow residence of T. I.
Tutolmin®, built at the turn of the 18" century. It is one of the most excellent specimens of Moscow classicism.
The ensemble used to stand upon the Moskva River and consisted of a three-storey main central block and a
cour d’honneur formed by numerous outbuildings. The edifice was crowned with a tall belvedere with a
viewpoint. This building had a great meaning for urban planning, because it was seen from nearly everywhere
and easily recognized. In 1905, according to the project of V.O. Sherwood, the ensemble was sufficiently
remodeled. And after adding up some more floors to it in 1930-s the edifice changed so much it became
actually a different building that had none of that well-known grandeur of the past. The scientific reconstruction
was created on the basis of project and measuring drafts made by the team of M.F. Kazakov at the turn of

19th century and further restoration surveys (Fig.1b).

4 Made in 2007 by students Vasilieva S., Sorokhin S., Vereshkina E under the supervision of Klimenko S.V., published in: KLIMENKO
AND KLIMENKO 2011.

® Made in 2011 by students Poltorjitsky I.I., Cherkasov P.P. under the supervision of Klimenko Ju.G., not published.
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Fig. 1 — Reconstruction of the original look of a rebuilt edifice. A. Church of the Intercession on the Nerl (Bigolyubovo, Vladimir region).
The present look of the building and hypothetical reconstruction of the church's gallery (authors: Vasilieva S., Sorokin S., Vereshkina E.
Supervisor: Klimenko S.V.). B. Mansion of T.I. Tutolmin (Moscow, Goncharnaya st., 12). Reconstruction of the original look of the building
and state of preservation (authors: Poltorjitsky I.1., Cherkasov P.P. Supervisor: Klimenko Yu.G.).

The reconstruction of partially or completely destroyed constructions, ensembles or complexes
The first half of the 19" century became the time when scientists showed considerable interest in the extinct
monuments of Russian architecture, which were very important for the history of the state. During that period

there were made attempts to examine the most ancient of the monuments.

It is a rather difficult task because there is no information scientists could rely on — accurate measuring,
designs, photo-fixation etc. — that is, any reliable evidence of how the monument originally looked. It is the
reason why so many of the ancient Russian edifices and ensembles gone long ago, with only bits of
information of how magnificent they were left of them, cannot be recreated even hypothetically. It is impossible
to make a scientific architectural reconstruction of the demolished monuments of ancient Kiev, Novgorod,
Pskov, Chernigov, Suzdal, Vladimir and other cities and towns. Although architects are very interested in this
sort of monuments, the attempts to make their reconstructions mostly end with groundless fantasies and
contradict scientific methods. It is very important to understand how dangerous for science the said
hypothetical reconstructions are, not to mention building them in actual size (the so called remakes or modern
replicas). And at the same time these attempts at reconstructions are necessary too, if we think about new
data discovered and rely upon some newly acquired, more accurate information about lost monuments. We
have quite a lot of examples of considerable achievements in studying demolished buildings, which involve,
among other techniques, making a number of reconstructions that allow to interpret the whole body of
information at a new stage. Nevertheless, reconstructing extinct monuments of the past even as a graphic
design or a scale model makes sense and can be justified only if it has a great meaning for the history of
architecture.

One of such invaluable for history buildings was The Church of the Tithes in Kiev (989-996), one of the early
churches of Ancient Rus’ built in Byzantine style. It was ruined in the 13" century and already at the beginning
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of the 19" century there were made attempts to recreate it. The Church of the Tithes was the first stone church
known to us, built after the Christianization of Kievan Rus’, and of course it was always very special for people
already in the 17" century - we should remember that Pyotr Mogila tried to erect a new church on the 10"
century foundation, though certainly he didn’t have a purpose to reconstruct it completely. V.P. Stasov was the
first who thoroughly examined the foundation in 1820s and presented a project of the restoration of the church,
which was carried out in 1828-1842. But of course the architecture of the new church bore absolutely no
resemblance to the construction of the 10" century. Now our knowledge of the early periods of Russian
architecture is much wider, so it might seem that such projects as V.P. Stasov’s would never come to life.
Nevertheless there are always enthusiasts who want to “remake” some lost monuments of great importance,
and sadly they sometimes find support. Their designs are based only on hypothesis and the authors often see
one and the same monument in such a different way that they look like completely different buildings; even the

few remaining details are interpreted differently.

As an example we can take the Roman Imperial cult temple in Luxor °. This architectural masterpiece was
founded inside the principia of the late Roman fortress’. This military complex was built around the ancient
Egyptian temple at Luxor during the reign of Diocletian. The Roman temple inside the principia is of particular
interest. On the one hand, the common principles of the Tetrarchic art and architecture were used. On the
other hand, the architects had to include the principia with the Imperial cult temple into the ancient building. It
is remarkable that they used its chambers with maximal efficiency and so inside the Egyptian temple a typical
Roman principia appeared. Furthermore it is possible that in the Roman temple the architects used some
principles of the ancient Egyptian architecture. Despite hypothetical character of some suppositions of the

reconstruction it seems that generally it allows to imagine how the Roman Imperial cult temple could look like.

This type of scientific 3D-reconstructions seems most widely-distributed, and there are a great number of
examples. They are reconstructions of prehistoric monuments®, ancient Egyptian architecture®; many
reconstructions of Roman houses'?, already mentioned reconstructions of Forum Romanum (PACKER 2006,
GORSKY AND PACKER 2015) and many others, which are impossible to note in the article.

® Made in 2013 by Karelin D.A. with participation of Karelina M.A. and published in: KARELIN 2014, KARELIN 2015.

" About the temple of Roman imperial cult at Luxor see: MONNERET DE VILLARD 1953, KALAVREZOU-MAXEINER 1975, DECKERS
1979.

& Avebury henge (WITTUR 2013, 139-204).

® The Pyramid Complex of Senwosret Il at Dahshur (ARNOLD 2002) and Senwosretankh mastaba complex (ARNOLD 2008) by David
Johnson.

19 |nsula del Centenario (1X, 8) (WITTUR 2013, 53-77), the house of Sallust in Pompeii (VI 2, 4) (LAIDLAW AND STELLA 2014, 255-268).



International Conference on Cultural Heritage and New Technologies | Vienna | 2015

Reconstruction of unrealized projects

Nowadays scientists more and more often use yet another kind of scientific historical reconstruction in their
historical and architectural research; that is, visualization of architectural conceptions which exist only on
paper. We can come across projects like that at every stage of history of Russian architecture. Although they
were never carried out, the ideas they express are sometimes more significant than buildings that already
exist. Their presentation in 3D models allows to appreciate the peculiarities of the spatial layout of the

designed construction, see the potential influence on the surrounding area etc.

The creation in 3D of an edifice or an ensemble that was never built seems the easiest types of historical
scientific reconstruction. Availability of various information on the project - designs (plans, facades, sections,
details), accompanying documents etc. makes it possible to recreate any chosen object in any graphic or
magquette form. However in could be very difficult to work not only with clear architectural drawings, but with
descriptions written in texts and sketches11. From this point of view it is the most difficult type, furthermore it
could be impossible to reconstruct some of such monuments12. On the one hand, a great number of such
projects opens a wide field of work for students. But on the other hand, the objects they choose for
reconstruction must be those that are essential for comprehension stylistic features of a certain stage in the

history of architecture.

Reconstructions of this type in Russia became widely spread in 1950s. Thus, while working on “The History of
Russian Art” edited by I.E. Grabar, scientists began to see different periods of Russian architecture in a new
light. It was then when the analysis of unrealized projects took on special significance because scientists

understood their role in characterizing a historical epoch.

The aim of these reconstructions could be, for instance, to define the importance of a certain building, or more
often an ensemble, for urban planning. The most vivid example is the graphic reconstruction of the magnificent
palace of Catherine the Great in the Moscow Kremlin, designed by V.I. Bazhenov (Fig. 2a). The first attempt at
reconstruction was made by the architect K.K. Lopyalo who presented the view of the ensemble from the
Moskva River (1969). We can imagine the palace by Bazhenov thanks to the project model, which gives some
idea about the spatial layout of the palatial complex. But the project was not always carried out. In this case
weaving a designed construction into already existing urban fabric of the period when the project was created

can also be a very interesting task.

' About the specific character of work with architectural drawings and scetches see: CARPO 2001.

'2|n this case the attempts to reconstruct the architectural objects from "Hypnerotomachia Poliphili* are very interesting, for example see:
CRUZ 2006.
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This task of building the author’s project into the city environment can be illustrated by the 3D-reconstruction of
Bazhenov’s design in the Moscow Kremlin'® and by the project of his contemporary N. Legran, who was
remodeling the old Savvino-Storozhevsky monastery“. We should point out that the epoch of classicism in
Russia left a lot of unrealized projects, created by most famous architects of the day. So, gradually visualizing
designs made by architects for the competition which are stored in archives, we can widen and enrich our
knowledge of creative ideas of the architects of that time and their clients.

As an example we have taken the project of the new Saint Isaak’s Cathedral in St. Petersburg (Fig. 2b)™ by
A.N. Voronikhin, which was later erected by A. de Montferrand who used a different project.

This specific type of reconstruction is also presented in the visualization of the architectural ensemble at
Resurrection Gate in Moscow. In 1755 D.V. Ukhtomsky suggested erecting a tall tower in baroque style on
Red Square. The 3D reconstruction made in our day (Fig. 20)16 allows us to learn more about style and works

of this architect. The reconstruction is considered very significant as we still have not enough information

about Moscow architecture of that period.

Fig. 2. — Reconstruction of an unrealized project. A. Reconstruction of project of Moscow Kremlin Palace by V.. Bazhenov (authors:
Ivanchenkov 1.S., Kerimov Sh.K. et al. Supervisors: Klimenko S.V., Klimenko Yu.G.). B. Saint Isaac's Cathedral. The reconstruction of
unrealized competitive project by A.N. Voronikhin (author: Kuznetsov A.A. Supervisor: Klimenko S.V.). C. The reconstruction of ensemble
of Iberian Gate and Chapel in Moscow with the unrealized project of Resurrection Gate by D.V. Ukhtomsky (authors: Galaina M., Kurynina

D., Popova E. Supervisor: Klimenko S.V.).

'3 Made in 2009 by students Ivanchenkov I.S., Kerimov Sh.K. et al. under the supervision of Klimenko S.V. and Klimenko Ju.G., published
in: KLIMENKO AND KLIMENKO 2011, KLIMENKO 2015a.

 published in: KLIMENKO AND KLIMENKO 2011; KLIMENKO 2015a, KLIMENKO 2015b.
* Made in 2012 by student Kuznetsov A.A. under the supervision of Klimenko S.V., not published.

' Made in 2012 by students Galaina M., Kurynina D., Popova E. under the supervision of Klimenko S.V., not published.
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Reconstruction of building stages of an edifice or an ensemble

A fine example of this type of research is the reconstruction of a small Roman fortress Ain Lebekha in the
oasis of Kharga'’ (the end of 4™ — the beginning of 5" centuries). Most probably this fortress acquired its final
look after several remodeling phases (Fig. 3). Redde (REDDE 1999, 381) suggested the sequence of the
stages of the constructing process, and his version is considered to be the main one. According to it, first the
builders erected a watch tower in the north-eastern part (it resembles the surviving tower in Tahunet el-Hawa)
(REDDE 1999, 381). Later, when the walls were added, the area of construction was enlarged. After this there
might have been built the outer — that is, the second — contour of walls. In the end some shorter rounded
towers were built. But after the field survey conducted in 2007 we can suggest the succession might be
different'®. We agree that the watch tower resembling the one in Tahunet el-Hawa was built first, but in our
opinion it was situated in the south-eastern part of the fortress. Later on the walls were added up and the area
of the fortress became larger. After that, in order to fortify the outer walls there were erected some inner walls.
The height of the walls achieved the level of the fourth floor, and then inner constructions were built around

them. Finally the rounded towers were added to the walls.

Legend

Phase 1

Phase 2

Phase 3
Phase 1 Phase 2

Phase 4

Phase 3 Phase 4

Fig. 3. — Reconstruction of building stages of an edifice or an ensemble. Roman fort Ain Lebekha in Kharga Oasis (end of IV" - beg. of V"
A.D.). A-B. State of preservation. C. Hypothetical reconstruction of building phases, based on REDDE 1999, 381 (authors: Karelin D.A.,
Karelina M.A., Zhitpeleva T.l.).

" Made in 2015 by Karelin D.A., Zhitpeleva T.I. and Karelina M.A., not published.

'8 We are prepearing a publication on this topic.
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Reconstruction of architectural and constructional peculiarities of the monuments or their building
technology

This problem can be illustrated by a number of examples. One of those is the ensemble of the southern gate
of the Roman fortress of Babylon (the end of 3 _the beginning of 4" centuries)lg. This monument used to be
a part of one of the most significant fortresses built during the Roman reign in Egypt (SHEEHAN 2010). It was
erected during the rule of Diocletian. The reconstruction of the gate (Fig. 4a) shows a number of important
architectural and constructional features that were typical for Roman fortresses which belong to the end of 3"
— beginning of 4™ centuries. First of all, there were posterns in the towers or the walls. Besides, this might be
the only fortress in Egypt where the gate had portcullis. This monument also shows that there used to be
fortified courtyard after the first passage in the gate, which was a widespread technique in Roman fortification
architecture. Moreover, there remained some evidence of a fortified locking bar and arrow slits in this gate,
which was typical for Roman fortresses of that period. The reconstruction allows to easily demonstrate all

these peculiarities.

For the course of lectures on the history of Russian architecture there has been created a lot of scientific
reconstructions with comment on their characteristic features and their constructional peculiarities. Among
them are: a Moscow Renaissance masterpiece, the first stone tent-shaped Church of Ascension in
Kolomenskoye; a unique church-mausoleum in form of rotunda in the residence of I.I. Baryshnikov in Nikolo-
Pogoreloye (Fig. 4b) (Smolensk region, demolished)zo; the original large-span constructions of the Moscow
Manege (designed by A. Betancourt and J. Bové)?!; a dynamic model (a video) showing the process of
delivery and lifting the columns during the construction of Saint Isaak’s Cathedral in St. Petersburg (Fig. 4c)

(designed by A. Betancourt and A. Montferrand)* and many others.

These works show that, depending on the monument chosen for research, its peculiarities, and also on the
aims of the architect, the latter can use various means and methods of presenting, lighting, generalizing,

detailing or coloring, and also different kinds of videos, animation and other techniques.

9 Made in 2015 by Karelin D.A., Zhitpeleva T.I. and Karelina M.A., published in: KARELIN ET AL. 2015b.

% Made in 2011 by students Gulich S., Rakhimov K., Yakovleva E. under the supervision of Klimenko Yu.G., published in: KLIMENKO
AND KLIMENKO 2011, KLIMENKO 2015.

' Made in 2011 by students Bukharova L., Karacharskova K., Miroshkina E., Puzankova K. under the supervision of Klimenko S.V.,
Klimenko Ju.G., published in: KLIMENKO AND KLIMENKO 2011, KLIMENKO 2015a.

2 Made in 2011 by student Andreev D. under the supervision of Klimenko S.V., Klimenko Ju.G., not published.
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Fig. 4. — Reconstruction of architectural and constructional peculiarities of a building or building technology. A. The southern gate of
fortress of Babylon in Egypt. Reconstruction of constructional peculiarities and the state of preservation (authors: Karelin D.A., Karelina
M.A.). B. Church-mausoleum at I.I. Baryshnikov's estate Nikolo-Pogoreloye (Smolensk region). Main view and the reconstruction of the
section (authors: Gulich S., Rakhimov K., Yakovleva E. Supervisor: Klimenko Yu.G.). C. Reconstruction of the transportation and erection
process of columns during the building of Saint Isaac's Cathedral in Saint Petersburg (author: Andreev D. Supervisors: Klimenko S.V.,
Klimenko Yu.G.).

Conclusion

Thus we can conclude that the typology of reconstructions could be connected with aims of reconstructions
and features of monument. However suggested typology isn't able to be definitive, because the architectural
monuments and their peculiarities are very complex and this complexity could bring to appearing of more
types and sub-types. Furthermore some types which seem different could have similar peculiarities, for
example, the scientists who tried to make the reconstruction of villa of Pliny the Younger had the same
problems as with the reconstruction of unrealized projects, because the monument and his location were lost.
It seems that the borders between the types are diffuse, but the scientific investigations on typology could be
fruitful for the development of methods of reconstruction's creation in architectural theory.

It seems important that the role and the possibilities of making architectural models and maquettes of our
great cultural heritage are practically limitless. Working on this phenomenon helps to erase linguistic and
cultural boundaries, and so it becomes the means of communication between scientists in architectural history
from different countries who receive the possibility to study the architectural heritage of another region without

full-scale investigation.

It is also necessary to emphasize that the reconstructions created for the course “The History of Russian
Architecture” in MARCHI can never be considered as attempts to actually rebuild any lost historical
constructions. It must be explained to students from a scientific viewpoint why constructing such “remakes” or

10
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"modern replicas” is unacceptable, though it might sometimes seem an enticing idea. It is really important to
use historical 3D-reconstructions only for studying purposes and not for forgery; in other case we can
someday find ourselves surrounded by actual size maquettes. Any attempts to transfer historical
reconstructions into real construction site will lead to degradation of professional architectural community and
condemn it to replicating the same ideas over and over, but it is a question of another discussion, rather public

than scientific, which is very important from the point of view of attitude to the architectural heritage in whole.
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