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Plaster Casts, Augmented.
Architecture in the Museum and
the Impact of Digital Media

Francesca Torello

Among museum plaster casts, those of architecture have a peculiar
status. They are not complete replicas of originals, as is the case for
statuary, but copies of pieces, fragments or portions of buildings
—one historical response to the problem of exhibiting architecture

in a museum gallery. The complex relationship of plaster casts of
architecture with their originals is at the origin of the Augmented
Reality experience Plaster ReCast. Through the lens of this digital
media project, the essay examines how digital reproduction
techniques are changing our relationship with many tenets of modern
culture: the concept of authenticity, the role of museums in our society
and also the way we look at the objects contained in them.
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1. ASKING On June 16, 2022 Simon Jenkins published in
REPLICAS ; o o
QUESTIONS The Guardian a political commentary entitled:

“The answer to the Parthenon marbles dispute:
George Osborne and a 3D printer™'. The article
refers of course to the famous and age-long
quarrel about the substantial portion of frieze
detached from the Parthenon and brought to London by Lord Elgin in the
early nineteenth century. Later purchased by the British Museum, the
statuary is still exhibited there today, despite numerous Greek efforts
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Fig. O1

Plaster ReCast Augmented Reality app.
Play testing in the Hall of Architecture,
Carnegie Museum of Art, Pittsburgh, PA,
USA. Still from Video, Make Media, 2018.
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over many decades to obtain its repatriation. These efforts include the
recent creation of a Museum in Athens, which could very well house the
statues in the vicinity of their original site on the Acropolis.

After many years of attentively following this controversy
and reading opinions in favor or against repatriation, | still found the
article particularly striking, because of the language it adopts to discuss
the nature and role of the replicas of the Parthenon marbles. Replicas,
it argues, represent a radical new opportunity to solve this century-old
dispute. The article describes copies made from the same marble and
technically so good that they will be “indistinguishable from the originals,
blemishes and all”, so that the question will cease to be related to aesthetic
considerations and will become strictly political—at which point the author
clearly sides in favor of the Greeks against “the hoarding instincts of the
British Museum staff”.

Yet the technical perfection we can obtain today is just
one more level of refinement in the already very sophisticated culture of
the replica that developed over the nineteenth century. That culture had
become so advanced, so refined and so globally networked that ideas
very similar to those expressed by Jenkins in 2022 were saluted already
in 1867 by an international agreement for the exchange of plaster casts
among the most important museums in the world?.

What happened to that culture, and why has there been
arecent rediscovery of it?° Replicas fell deeply into disregard and for
decades were considered relics of the past, when not judged deeply
un-ethical to produce and even to study*. Does the renewed attention
for traditional models and plaster casts have anything to do with digital
reproduction techniques, such as 3D scanning and 3D printing? Are the
issues raised by these digital applications affecting our interest in seriality,
multiplicity and copying, obliging us to reconsider our deep-seated value
judgement about replicas? What about augmented and virtual reality? How
are considerations on digital replicas affecting how we view curation, the
role of museums and the ownership of originals?

The aim of this article is to discuss some of the shifts in
our cultural context that are giving models and replicas renewed central-
ity. Through the lens of a digital media project, designed for a historical
collection of plaster casts of architecture (fig. 01), | examine how digital
reproduction techniques are changing our relationship with many tenets
of modern culture: the concept of authenticity, the role of museums in our
society and also the way we look at the objects contained in them®.

Plaster casts have a very long history, both as tools in
the creative process of artists and as a mean to create reproductions®.
Either mixed with original fragments in collections, such as Soane’s’,
or deployed as a teaching device in schools and museums?, plaster
casts were one of the possible responses to the age-old conundrum
of exhibiting architecture—the tension between showing and commu-
nicating, and that between the comprehension and appreciation of an
architecture, the experience of it, and the physical limits of what can be
shown in the galleries®.

Traditionally, the objects on display in lieu of architecture
are either fragments or surrogates: drawings, models, plaster casts,
each with a different, complex relationship to the original. Each of them
effectively substitutes an architecture in one of its dimensions but fails to
replace it meaningfully in some of its other attributes.
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Plaster casts are defined by their full-size but fragmentary
nature. They are particularly capable of representing articulated, eminently
spatial pieces of buildings, such as corners, or especially complex orna-
mented pieces: for example, the rich capitals and entablatures of Roman
architecture. In the historicist tradition, in an architectural milieu based on a
deep familiarity with the canon, these objects, which were later despised as
“fakes”, were instead appreciated for their effectiveness at transmitting the
characteristics of the original architecture and for their ability to convey at
least in part the direct experience of the original building.

2. THE POLITICS My case study, the Hall of Architecture at
OF REPLICAS the Carnegie Museum of Art in Pittsburgh,
Pennsylvania, is a collection of almost 150 plaster
casts of architectural pieces, many of really
monumental proportions (fig. 02). Financed by
steel magnate Andrew Carnegie and assembled
under the supervision of John W. Beatty, Director of the Department of
Fine Arts at what was then the Carnegie Institute, the Hall opened to the
public in 19907—probably the last such collection to be assembled. Despite
a change of layout, it is still housed in the grand exhibition space designed
expressly for it by the local firm Alden and Harlow. It is today the third larg-
est collection of its kind in the world, following the much more famous Cast
Courts of the Victoria and Albert Museum in London and the Galerie des
Moulages at the Cité de I'Architecture et du Patrimoine, in Paris.

Fig. 02

The Hall of Architecture, Carnegie
Museum of Art. The term refers both to
the collection of plaster casts and to the
grand hall designed by architecture firm
Alden and Harlow to house it. Photo by
Luc Merx, used with permission.
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Fig. 03

Catalogue of Casts for Schools, Brucciani
& Co., with stamp of Carnegie Galleries
Pittsburgh, 1903. Carnegie Museum of
Art, Hall of Architecture Archive: box 11,
folder 18, sheet 1.

Fig. 04

Catalogo della collezione di opere
d‘arte di architettura, scultura ed or-
nato. Formatore Michele Gherardi,
Roma. Carnegie Museum of Art, Hall of
Architecture Archive: box 10, folder 7,
sheet 1.

Fig. 05

Skulpturen-Sammlung. Preis-Catalog
II. Studien- und Lehrgegensténde.
Anatomien und Naturabgiisse.
Architecturstiicke und Ornamente.
August Gerber, Koeln a. Rh. Carnegie
Museum of Art, Hall of Architecture
Archive: box 10, folder 11, sheet 1.
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Intentionally created with casts of architectural elements
and fragments, while most of its contemporary plaster collections
focused on sculpture, the Pittsburgh collection was assembled very
quickly, for the most part between 1905 and 1906, ahead of a planned
rededication of the Carnegie Institute. As such, it offers us a fascinating
snapshot of the taste of early Twentieth century American elites and
their architects.

From its inception, the Hall of Architecture was conceived
as a museum display to educate the taste of the masses. Carnegie
famously expressed the goal of offering an experience of the world to
those who could not travel®, after realizing the suggestive power of grand
plaster replicas at the 1893 Chicago Columbian Exposition. He certainly
also had in mind the workers, patternmakers and draftsmen of his own
industries as ideal recipients of the educational value of the plaster casts
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. . . Fig.06
collection (figs. 03,04, 05). The nearby Carnegie Technical Schools, where The monumental plaster cast of the
classes began in 1905-6, quickly adopted the collection as integral to porch of Saint Gilles, Hall of Architecture.
their architecture offering. In the first school brochures, published in 1914, Photograph by Luc Merx, used with
permission.

the Hall of Architecture is presented as part of the facilities of the school",
showing that it functioned just as the Hall of Casts did at Harvard, or the
more famous Cour Vitrée did at the Ecole des Beaux Arts in Paris.

The technical mastery achieved in the field of plaster-
casting and the vast budgets made available by turn of the century
American philanthropists allowed this and other late-nineteenth and
early twentieth century collections, such as the one at the MET, to feature
really dramatic and grand displays, in which the small fragments, more
commonly used for teaching, were relegated to the background.

The center piece of the Pittsburgh display, the porch of
Saint Gilles du Gard, is a majestic cast that completely fills the gallery
space and required hundreds of crates to be transported to the United
States (fig. 06). The comparison that comes naturally is with the great
efforts of the archaeologists to bring to Berlin the Pergamon Altar and
the Miletus Gate around those same years'. Of course, Saint Gilles is a
replica, while the Miletus Gate is an original piece from antiquity. However,
these displays might have been at the time comparable achievements,
because of their scale and theatrical effect, showcasing an “imperial”
command of vast resources of money and people and the technical
prowess and reach necessary for disassembling these gigantic monu-
ments, transporting them and reassembling them in a sizable museum
gallery™. Both displays were also able to entice a mass public and feed
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the imagination of the uninitiated with an immersive experience of
architecture, in ways that were not possible with smaller fragments. In this
sense they relate more to the outsized “fakes” at the World Fairs than to
the small-sized, fragmentary pieces used by connoisseurs to complete
their home study collections.

The effort of architecture to move away from the historicist
model, separating history from design, marked a major shift in the role and
relevance of the Hall of Architecture. As architecture education abandoned
its reliance on the imitation of the canon, at the juncture often referred to as
“passage to the modern™, the collection progressively lost its function and
its pedagogical role, and also part of its intended audience.

At the same time, other important cultural shifts were
happening. The role of Museums was changing dramatically, and this was
especially evident in the United States after 1870. From educational insti-
tutions dedicated to the betterment of the masses, American Museums
became jealous custodians of original artwork, representing in the public
sphere the interests and taste of their wealthy donors®. A changed
European market and the newly acquired financial might of the American
elites made available to American museums’ curators the original pieces
that just a generation earlier had been considered completely out of
reach. Curators—and the art dealers they worked with—had a vested
interest in the purchase and display of originals and started advocating
for the removal of replicas from public display. In the meantime, the prac-
tices of plaster-casting, which until that moment had been considered
harmless, started to be indicted of damages to the precious originals,
accelerating their falling out of favor, in a cultural environment more and
more concerned with and shaped by a culture of historic preservation.

For what it entails for architecture, the last of these almost
concurrent cultural shifts, the changing meaning and relevance of the
concept of authenticity, is particularly interesting and relevant. Since in
any case the object in the Museum gallery cannot be the original building,
what can be deemed “original” instead? Around the turn of the twenti-
eth century, as a preference for original artwork in place of educational
“fakes” became established in the art museum environment, the defini-
tion of authenticity in architecture shifted to items related to the “direct
touch of the architect-author™®, such as drawings—to the detriment of
objects, such as casts, that despite their fragmentary nature actually ap-
proximate much more closely the characteristics of the original building.
One could argue that one of the main features that make architecture
what it is comes from its spatial, three-dimensional presence in space,
which is more difficult to transmit through the two-dimensional nature
of drawings or photographs. Yet visual material, especially when pro-
duced directly by the architects’ offices or even better, by their own hand,
became the “original” mean of exhibiting architecture after the demise of
plaster-casts". Scale-models retained some of their flair, especially when
they were produced directly and ennobled by the “architect’s touch”.
With the advent of the Modern Movement, new ways of conceiving the
exhibition of architecture started to gain ground, from 1:1 reproductions of
portions of buildings to installation pieces—all of them with the mark of
the architect as intellectual producer and often also direct maker.

We are now witnessing a shift and possible reversal: digital
media makes available 3D models that cross the gap between what
architecture is in its spatial and material characteristics and what can
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be shown in the galleries of a museum. Once again what constitutes an
“original” and what is a “replica” can be questioned and, more importantly,
we can rediscuss the value and limitations of both media at transmitting
to the public an appreciation of architecture’s features—in the impossibility
of showing the actual, physical building in its completeness.

3.PLASTER The longevity of the Pittsburgh collection is
RECAST - . . . .
VIRTUALITY, in part explained by its focus on architecture.
INTERACTIVITY Spared by the “Battle of the casts” that raged
AND THE in Boston and at the MET starting at turn of the
CONTEXT OF . . .

ARCHITECTURE century, this collection remained untouched—

the pressures in the museum environment might
not have been as intense in Pittsburgh; certainly, the casts of architec-
tural elements were difficult to replace with originals.

The Hall of Architecture is still on display today, but few
of its visitors understand the collection’s meaning or appreciate its
craftsmanship. Fewer are able to unpack its many references to largely
European sites, classical myths and histories, not to mention its many
allusions to centuries of architectural culture.

Plaster casts of architecture, as copies of pieces, frag-
ments or portions of buildings, require a very interesting mental process.
The visitor, looking at an architectural fragment in the Museum gallery
(fig. 07), has to conjure up and mentally visualize the entire building, which
cannot be present in the gallery space. However, the interactivity implied
by these objects, which used to happen purely in the mind of the be-
holder, to function properly requires a visitor thoroughly schooled in the
canon, for whom each cast is simply the trigger of a mental image that is
deeply familiar after years of repetition across media®. Today’s visitors
do not have that familiarity, by virtue of being exposed to a much more
critical kind of schooling, that has long replaced drills with discussion and
the Western canon with a global, and constantly changing, set of refer-
ences. The plaster-casts of the Hall of Architecture, while still on display
in Pittsburgh, remain mute to their observers and the gallery, while still
able to inspire an awe of its majestic pieces, is mostly used as a backdrop
for events and contemporary art exhibits.

In the fall of 2017, our team piloted in the Hall of
Architecture a mixed reality app called Plaster ReCast, created with the
goal of enhancing the visitor experience of plaster cast collections of
architecture and making the display in the Hall of Architecture legible
to a contemporary public’®. The app is based on the interplay between
the virtual and physical dimensions of the cast collection—the required
mental effort of imagining the original building in its complete state; the
collection’s didactic connections to history, geography, and archeol-
ogy; and the physical experience of observing highly crafted artifacts in
spatial juxtaposition to each other. Using contemporary reality comput-
ing technologies, the app also explores new didactic possibilities for the
collection.

Plaster Recast is built on the Google Tango Developer
Platform. At the time of the app’s development Project Tango offered
advanced positional tracking and mapping functionalities that were ideal
for mixed reality applications. In addition to the standard camera, acceler-
ometer, and gyroscope found in most mobile devices, a suite of onboard
sensors including an IR projector, RGB-IR camera, and depth sensor, could
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Fig. 07

The display of the smaller architecture
fragments on the back wall. Hall of
Architecture. Photograph by Luc Merx,
used with permission.

o7

enable area learning and real-time motion tracking of the tablet’s position
in a scene. Tango’s positional tracking afforded real-time interaction with
location aware information mapped in the space of the collection.

While the visitors explore the collection, the app runs a full
screen, live camera view of the plaster collection, allowing them to remain
visually connected with the physical artifacts in the gallery. When a cast is
captured in the camera’s field of view, interactive features are overlaid on
top of the camera feed. Users can explore three primary interaction modes:

1. 3D Scan of Cast Fragment. In the first interaction mode
users can explore a 3D scan of the plaster cast up close. Many of the
casts are positioned high on the gallery walls, far from their observer. The
scans provide a detailed reading of the fidelity of the plaster, including
markings from the craftspeople making the cast. Hotspots on the scans
also allow for architectural details to be called out and explained.

2. 3D CAD Model of Building. In the second interaction
mode, users can place a virtual 3D model of the entire building represented
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by the cast fragment on the floor of the museum. Physically moving the
camera allows users to rotate, zoom, and pan to actively explore the
building. Users can also toggle to see a ghosted view of the model with the
location(s) of the cast fragment highlighted in the overall building (fig. 08).

3. History Notes and Archival Documents. In the third
interaction mode users can explore the rich historical narratives associ-
ated with the casts and see historical source documents from the collec-
tion’s Archive (fig. 09).

Architectural models are simultaneously objects in and of
themselves and abstractions that signify other potential spatial realities.
Models are always real and virtual. How can physical artifacts be both object
and interface, physically present and virtually suggestive, true and false?
Any exploration of the contemporary relevance of cast collections must
contend with the dual nature of plaster casts. They are compelling artistic
objects themselves, providing visitors a rich visual tapestry of juxtapositions,
but they also contain complex associations, a dense web of historical and
cultural references that are not typically accessible to visitors today.

Traditional plaster-cast pieces are in fact interactive ante
litteram. They rely on the visitors’ mental effort of summoning and visual-
izing the entire building, or even the entire collection of buildings, which
are not present in the physical space. These mental models have inspired
our digital ones, which in the same way work as aliases, entry points into
larger, virtual and three-dimensional spaces. In the first instance, the
process is not explicit but happens in the head of the observer. Plaster
ReCast mimics this process but makes it unfold in digital space, under
the eyes and in control of the viewer. It makes the interactive component
of plaster-casts overt and observable—it could be said that it educates
the viewer on how plaster-casts work, in addition to showing what each
plaster piece originally meant and referred to.

Making the “conjured-up” model available digitally to a
larger public, which is not specialized or trained specifically in the mental
process of “completing” the cast, has other implications as well. It means
intervening in how architecture is exhibited and understood by those
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Fig.08

Interactive 3D CAD model of the
Mausoleum of Halicarnassus (referred to
as Tomb of King Mausolus in the acces-
sion cards of the collection). Screenshot
from app play testing. The digital model
appears on the floor of the gallery; in the
background, live view of the plaster cast
column base.

Fig. 09

Tomb of King Mausolus, unsigned sketch
with typewritten note “l want all the
parts you can make of the above col-
umn”. Carnegie Museum of Art, Hall of
Architecture Archive: box 3, folder 88,
sheet 26.
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10

Fig.10

Child enjoying Plaster ReCast in the Hall
of Architecture during the exhibition
Copy+Paste, 2018. Photo Tom Fisher for
the Carnegie Museum of Art, used with
permission.

outside of the disciplinary field. In a way, it reverses the logic of the model
as a prop of power dynamics, surveyed in boardrooms and city halls by
smoking white men, 20 and makes the model available to those who are
not initiated and are not in a position of power—offering a completely
different level of access to architecture in the Museum and empowering
regular visitors and even children (fig. 10).

Despite the stigma attached to plaster-casts because of
being copies, their tactile and spatial qualities are re-emerging as central
facets of contemporary design due to the possibilities afforded by reality
capture and 3D modeling. Architectural casts have traditionally addressed
the role of three-dimensionality in experiencing, teaching and exhibiting
architecture. In addition to this, the juxtaposition of forms from disparate
geographic regions and time periods, emphasized by the uniformity of
plaster, encourages unexpected adjacencies and the ability to curate and
organize the fragments to form new structures of understanding.

The fact that this experience is achieved starting from
massive physical artifacts raises interesting questions about the material-
ity of the collection and plaster in general. Because plaster was used as
a primary material of architectural illusion in building construction it was
cast aside as “fake”. Yet it is precisely this capacity for deceit that makes
plaster relevant in a contemporary context. In fact, the Hall of Architecture
provides a virtual tour within its walls. As is the case for other forms of edu-
cational media of the late nineteenth century, the initial effect of disorienta-
tion is instrumental to enhanced perception?. Just as VR experiences, the
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Hall collapses space and time and creates a form of networked knowledge
which breaks apart from traditional categories, for example highlighting
similarities in pieces from different eras, sometimes irrespective of the
collection stewards’ desire to present neatly organized timelines. In the Hall,
the pieces act as theatrical, illusionist portals, that can connect the viewer
to faraway sites, different epochs and even, through their “twin” replicas
anywhere else in the world, to other museum galleries.

We tend to think of cultural institutions, such as Museums,
in terms of stability. In reality their roles continuously mutate and adapt,
sometimes slowly, at times faster and often against the desires of their
own leaders, to the changing society around them. It is not only the insti-
tution that is transformed, but also our relationship with the objects the
museum contains and the ways we “see” them. The impact of digital me-
dia is not only an enhancement, or a different delivery for how we already
see, but the opportunity to radically rethink given associations, such as
the attributes of the objects in a museum.

At present, we conceive of the museum artifact as an
object displaced out of its original context and isolated, to be observed
from all sides, unfettered. It has not always been that way??, and while this
is a tenet of modernity, with its white galleries and minimalistic gallery
furniture, it is likely that digital media will create a deep reconsideration of
these unwritten rules.

At the time of Napoleon (and Elgin) % Quatremére de
Quincy already cautioned about the loss of meaning that would ensue
from the removal of artwork from its context—a disruption that is of
course even more substantial for architecture. Is displacing out of context
into a museum different from displacing into digital or even virtual space?
Will digital media further remove art objects into a virtual space and
completely disjoin them from their materiality, leaving us disoriented and
lost as to what it is we are looking at? | propose that digital media has the
potential to return to the public the ability to read and understand a build-
ing not just as an isolated object, but as part of a complex system, and
one that changes over time. VR/AR can help us plunge museum pieces in
rich and satisfying reconstructions of their original sites.?* This prefigures
an entirely different culture of exhibiting architecture, based on the pos-
sibility of offering a digital, spatial reconstruction of the context around
each piece, for how fragmentary it might be.

At the turn of the [Twentieth] century art theorist Adolf
Hildebrand in “Raumkunst” defined the spatiality of form as a “sen-
sibility that had been lost with the development of museums and the
conventions of considering works of art out of their original context,
as individual, isolated.” Hildebrand went on to explain that the most
difficult task of his present moment was to “Open people’s eyes to the
general law of all art, namely that the work of art is always conceived as
a part of something larger, as part of a situation... An artistic building is
not valid solely in his own terms, but as part of an environment. [...]"*® If a
century ago Museum culture changed the way architects read the city,
making them see individual buildings isolated from their contexts and
conceived as free-standing objects, we could also question whether the
current transformations in museum culture, connected with the use of
digital tools, will have broader implications—not just a refashioning of
the galleries, but changes in the way we look—which is, of course, also
the way we think and we design. RA
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