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New techniques, ancient forms.
Deneux’s patents for reinforced concrete frameworks

Maria Rosaria Vitale

Department of Civil Engineering and Architecture (DICAR), University of Catania, Italy

Abstract: Between 1919 and 1921 Henri Deneux (1874—1979), an architect of historic monuments, registered two different
versions of a patent for “assembled and demountable reinforced concrete elements”. It was based on the study of traditional
roof frames and particularly on Philibert Delorme’s technique of constructing timber vaults and arches with laminated small
elements. Trained under Anatole de Baudot’s teaching, Deneux became architect of the historic monuments in 1905 and after
the First World War actively tested the use of reinforced concrete in restoration works, namely in the re-establishment of the
roof frames of the Cathedral and the Churches of Saint-Jacques and Saint-Remi in Reims. As many other reinforced concrete
patents, his system was destined to disappear from the field of new constructions, overtaken by Hennebique’s calculation
practical methods. Nevertheless, the challenging reconstruction of monuments’ timberworks in Reims proved the possibility
to provide tailored solutions for monumental buildings and reach innovative syntheses using ancient forms and new materials.

Introduction

The dreadful destructions of the First World War in Northern
France represented an opportunity to experiment and spread
the new reinforced concrete technology in the reconstruction
of devastated buildings and cities. Reconstruction also
accelerated the advent of concrete in monumental restoration,
especially in the re-establishment of the roofs of large
buildings, churches, and cathedrals which had been burnt
down during the conflict. The decision to forego the faithful
reproduction of ancient roofs was largely conditioned—but
not exclusively—by the shortage of hardwood. The needs
imposed by the dramatic post-war situation provided the
occasion for a broader and definitive affirmation of the new
techniques, considerably expanding the use of concrete
systems, which until then had only been applied episodically
in the repair of historic buildings.

This process of crucial technological innovation came
at a time when reinforced concrete ceased to be a patented
product and was on its way to becoming the “material” of the
new architecture (Delhumeau 1999; Simonnet 2005). This
transition has been studied mainly in the field of reinforced
concrete history, highlighting both the level of technical
achievements and the more strictly commercial aspects.
However, most literature has focused on new buildings and
major technical innovations; even studies on concrete and
heritage (Icomos FR 1999; Mouton 1997; Pallot 1997; Toulier
1997) have so far not paid sufficient attention to the role of
patents in monumental reconstruction and to the relationship
between new building processes and the knowledge of
traditional techniques then preserved by the architects of
historic monuments.

This paper focuses on Henri Deneux’s patents for
reinforced concrete and their application in the reconstruction
of the roofs of the Cathedral and the Churches of St-Jacques
and St-Remi in Reims, his native city. Trained under Anatole
de Baudot’s teaching, Henri Deneux (1874—1969) was an
architect of historic monuments (architecte en chef des
Monuments historiques) and is considered the first historian
of timberworks in France (Mayer 2002a). Several studies
have been dedicated to the “sixth architect of the Reims
Cathedral”, whose work has enjoyed great critical acclaim
both among his contemporaries and in later commentaries
(Poisson 2020; RHA 1988). Between 1919 and 1921, he
registered a patent and a following addition for a “Procédé
de construction en ciment armé, a dilatation libre, par petits
éléments démontables”, based on the studies of traditional roof
frames, particularly on Philibert de I’Orme’s timberworks.
The patents did not provide any means for calculating the
reinforced concrete structure. Therefore, like in his studies on
medieval carpentry, the architect made models to understand
the construction better, intuitively appraise its behavior and
develop the final solution.

Deneux’s work is often mentioned in twentieth century
publications on the modern construction industry as well as
in those on monumental reconstruction (Léon 1951; Picon
1999), generally paying attention to the innovative approach
of his projects. More recent studies have begun to examine
the technical dimension of the solutions he adopted and their
evolution (Bidaud 2014), within the context of contemporary
experimentation with reinforced concrete (Theodossopulos
2023; Timbert 2011). Through the contextual analysis of
archival materials kept at the Médiathéque du Patrimoine et
de la Photographie (MPP) and Deneux’s reports and articles
in contemporary journals, the research here presented aims
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at highlighting: the innovative aspects of his patents, such
as the implications on prefabrication and industrialization
of manufacturing processes; the retrospective aspects, in
particular his ability to reinterpret traditional techniques; and,
finally, the limits that confine his research at a late stage in the
development of reinforced concrete patents.

1. Learning from the past: Deneux’s studies on ancient
wooden construction and new concrete structures

In the 1890s, during his apprenticeship, Henri Deneux drew
up precious surveys of the roof frames of the Cathedral
of Reims and started his studies on the development of
carpentry in Northern France and Belgium from the 11th to
the 19th century. The research continued over the years and
the results, including about 500 timberworks of cathedrals
and monumental buildings, were published in a series of
five articles in the journal L Architecte (Deneux 1927b). The
study was meant to fill a gap in the history of construction,
which until then had been predominantly focused on masonry
structures. By comparing different configurations and
technical solutions, Deneux proposed criteria for classifying
and dating timber structures and identified several typologies
of frameworks: “common rafter roofs” or “single-framed
roofs” (charpentes a chevrons portant fermes); “purlin roofs”
or “double framed roofs (charpentes a pannes); trapezoidal
portals (charpentes par étages successifs); “composite roof
trusses” (charpentes a la Philibert de I’Orme).

The rich dossier Croquis de charpentes et édifices de
France, with sketches, pencil drawings and notes collected
by Deneux during fieldwork, is now kept in MPP archives
(Fig. 1). The folders include for each framework at least
one or two elevations of the main trusses, several details of
the joints, and sometimes notes on the restorations (Meyer
2002a; Vitale 2009). Most of the surveys were carried out
before and even during the war, but some of them bear dates
after 1940 and confirm that research on roof frames did not
end with the 1927 publication. It is worth mentioning that the
dossier also contains additional documentation (articles and
illustrations) on the roof of Chartres Cathedral and the spire
of Rouen Cathedral, both rebuilt with cast iron structures,
which proves Deneux’s interest in the implementation of new
technologies in historic buildings.
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Figure 1. H. Deneux, Manglieu Church, axonometric view of the
choir frames (MPP, MSS.4°Doc 280).

Figure 2. Cathedral of Reims, model of the ancient timber framework
of the nave (RHA 1988, PI. 12).

Both of the articles published in 1927 and the fieldwork
reports were accompanied by photographs not only of the
timberworks but also of the wooden models made under
Deneux’s direction (Fig. 2), most of which are now displayed
at the Musée des Monuments frangais in Paris. The collection
belonging to Deneux consists of 21 models and 14 assembly
details (Meyer 2002a and b), the first of which—the Angel
Steeple of the Cathedral of Reims—was probably realized
around 1900; a second series of models was made between
1910 and 1914, then donated to the museum between 1916
and 1917 and used over the years for the educational purposes
of the Ecole du Trocadero (Mayer 2002b); it was not until
1929 that two further models of composite roof trusses (a la
Philibert de I’Orme) joined the collection, probably because
for the architect they were not just a study and documentation
tool, but an explicit design reference for the still ongoing
reconstructions in Reims (Gatier 1998).

This latter type of structure is the model for two patents
he registered between 1919 and 1921. The system of
“assembled and demountable reinforced concrete elements”
was based on the studies of traditional timber roof frames,
notably Philibert de I’Orme’s technique for the construction
of wooden vaults and arches with short, overlapping boards,
connected through wedge pegs and mortise-tenon joints. In
this regard, Deneux’s patents had a retrospective conception
and consisted of straight or curved reinforced concrete slabs
with a cross-section of 4 x 20 cm, varying in length from 2 to
3 meters, joined by shorter transverse elements and tightened
by oak wedges or iron clamps (Deneux 1926). The quality of
the joints was crucial to guarantee the sturdiness and stability
of the assembled structure, while maintaining the flexibility
of the whole (Fig. 3).
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Figure 3. Main elements of Deneux’s patented system: formwork,
slabs, and details of the joints (Deneux 1926, 323-325).

All the elements were made with a mortar of Portland cement
dosed at 350 kg/m? and Moselle River sand, reinforced with 12
mm plain round rebars. The concrete was placed in two stages,
interspersed with the compaction of the cement mortar and the
subsequent positioning of rebars and stirrups (Fig. 4); other
reinforcements were placed around the mortises and holes that
were prepared to assemble the planks. The formwork removal
happened almost immediately after the compaction, early enough
for the mixture not to be definitively set. The perfect demolding
of the elements, which represented a first quality testing, implied
an accurate selection of the materials, precise and very low water
dosage, and a careful manufacturing process.

The advantages that Deneux attributed to his patents were
manifold. The system was designed so that all elements could
be manufactured on-site, with a clear benefit in terms of time
and material savings. Weather conditions no longer affected
the progress of the work, as the elements could be made

Y AT

Figure 4. Phases of slabs’ manufacturing (ph. H. Deneux 1925, Ministére de I

AN

Figure 5. Cathedral of Reims, shoring of the gallery damaged during
the war with concrete slabs made with Deneux’s system (ph. G.
Verneau 1922, Ministére de la Culture, MPP RMN-Grand Palais).

indoors, and during the setting they did not risk deteriorating
due to exposure. There was also a considerable economy
of wood because only small scaffolding was required, and
the formwork was reused immediately after demolding. The
small size and weight of the elements (never exceeding 50
kg) allowed them to be easily handled on-site by one or two
workers, even at considerable heights, without any lifting
mechanisms. Prefabrication also ensured greater precision in
the construction process and on-site assembly. Fire resistance,
lightness, and versatility were the main characteristics of the
system, which was dry-assembled and could be perfectly
dismantled and reused for other purposes. As declared in
the patent description, the elements were multipurpose and
suitable for the construction of bridges, footbridges, stairs,
but also provisional frameworks (Fig. 5) and even beams for
aircraft hangars, as declared by the author (Deneux 1926,
332) and demonstrated by a model probably made in 1926.

a Culture, MPP RMN-Grand Palais).
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Indeed, Deneux’s technology explicitly borrowed the idea
of assembling small elements from De I’Orme’s technique;
however, the transfer of knowledge and findings from the
study of ancient carpentry to the patents for reinforced
concrete is undoubtedly broader and long-lasting. Deneux
continued his studies on roof frames while working on the
restoration of monuments’ timberwork in Reims; then, after
his retirement in 1938, he resumed fieldwork and planned to
include new items of reinforced concrete frameworks in the
collection of timber models (Mayer 2002b).

Timeline confirms that the two fields of research were
closely intertwined and even the working method was
the same: surveys and drawings (for both the studies and
the projects) were inseparable from the use of models and
photographs that documented the assembly step by step.
Only four models of the new reinforced concrete frameworks
of the Cathedral are preserved at the Musée Le Vergeur in
Reims; however, photographic documentation held by MPP
attests that even the design of Saint-Jacques and Saint-
Remi timberworks was likewise complemented by scale
reproductions of the different solutions, thus demonstrating
that models were not just a tool for verifying the project, but
also a true prefiguration of the building site (Gatier 1998).

2. Deneux’s patents in context

In the early twentieth century, the city of Reims was the
site of important engineering experiments and provided
fertile ground for research. Deneux’s system shows several
references to earlier experimentation and has been traced to
Paul Cottancin’s patents on reinforced concrete (Simonnet
2005, 134). Also a native of Rheims, in 1890 the engineer
filed a series of patents for “cement works with metal
reinforcement” and conceived his structures as thin slabs
stiffened by a triangulated system of slender “spinal ribs”.
Cottancin’s patent was based on reinforced cement (ciment
armé), preferred over reinforced concrete (béton armé) and
used a continuously woven mesh embedded in a layer of 50
mm cementitious mortar. Concrete floors and vaults were
connected to the brick masonry used for the walls, reinforced
with the same wire mesh and filled with cement. It was
undoubtedly a “hybrid” system (Simonnet 2005, 133), whose
prerogatives were explicitly recalled by the company in the
promotion of a new construction method which combined
the lightness and elasticity of steel and the durability and
stability of masonry. Using brick masonry as lost formwork
for reinforced cement walls was innovative and bold in its
approach, notwithstanding it required precise and costly
implementation that few companies were able to provide.
Anatole de Baudot was the main fervent supporter and
almost the exclusive interpreter of the Cottancin system.
The collaboration with its inventor was crowned by the
paradigmatic experience of St-Jean in Montmartre, based on
the principle of structural unity as a fulfilment of Viollet-le-
Duc’s doctrine. In this respect, reinforced concrete structure
was a reminiscence of “the dynamic balances of Gothic
architecture” (Dumont 1996, 10), very far from Hennebique’s
research, marked by a “monolithic” conception and based on
the constructive and aesthetic distinction between structure
and envelope. Like many other patents, Cottancin’s system
was supported by little theoretical evidence (Domouso de
Alba 2023) and relied on empirical and intuitive procedures

for appraising structural behavior. It is generally admitted that
his designs were supported primarily by confidence gained
from test results (Edgell 2001).

In the end, the lack of calculation methods would alienate
Cottancin’s system from a professional environment more
prone to mathematical certainties (Dumont 1996, 10).
However, the inexorable downfall of the system in the realm
of new constructions did not hinder its perseverance in the
field of monumental restoration (Simonnet 2005, 133).
Several reasons might be given to explain the difference: the
class of de Baudot’s pupils had predominantly moved into
the roles of historic monuments administration; the issue of
incalculability, which largely determined the obsolescence
of the patent for new constructions, was not so critical for
restoration works; finally, Cottancin’s craft-based system,
as opposed to the industrial approach of its competitor
Hennebique, met the needs of restorers to a greater extent.

Deneux’s rational approach to construction is rooted in
de Baudot’s teaching, whose courses at the Trocadero he
was able to attend after moving to Paris in 1898. Like many
architects in the Rationalist circle, between 1911 and 1913
he applied Cottancin’s reinforced concrete in the construction
of his own house on rue Belliard in Paris. By the time he
was appointed for the monumental reconstruction in Reims,
Deneux had already experimented with reinforced concrete
in the restoration of historic buildings. He had employed the
new technology mainly for structural reinforcements (namely
in the Church of Sainte-Croix in Caix) or the replacement of
deteriorated roofs with thin reinforced slabs (in the Churches
of Conty, Saint-Riquier and the Collegiate Church of Saint-
Quentin). These solutions, more conventional than the later
patents, directly echo Cottancin’s system and would be used
for the provisional roofing of the Cathedral of Reims.

Although widely acknowledged, the connection of
the Deneux patents with the Cottancin system is less
immediate. The accuracy in manufacturing the elements
appears to be fairly consistent with the works carried out
by Cottancin and de Baudot. Even in Deneux’s patented
system, the reinforcements were established a priori and
there is no evidence of studies for more precise calculation.
The design was based on an intuitive vision of the structure
and the circulation of the forces. Functioning was vouched
for by the inventor and supported by empirical verification
on models, load tests or prototypes. Differently, Deneux’s
system explicitly renounces the monolithic nature of
concrete; moreover, the standardization of the slab sections,
the rationalization of the assembly and the possibility of
disassembling the light pre-cast elements are based on an
industrial rather than artisanal approach.

To put Doneux’s patents in context, it is important to
understand his interest in a new organization of the building
site, as a means of simplifying the construction and lowering
its cost, consistent with Viollet-le-Duc’s idea that “everything
should be prepared in advance”. According to his thought,
“improvement in the art of building should be manifested in
the saving of time, space, and labour, such as that expended
in hoisting materials, only a part of which will enter into
the structure” (Viollet-le-Duc 1872, 2: 83). In Deneux’s
works, the possibility of pre-casting the slabs and reusing the
formworks, which represented almost one-third of the cost,
turned out to be even more important in building sites placed
up to a height of 40 meters.
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Figure 6. The Central Market under construction, photographed by
Deneux in 1927 (Balsamo 1988, 18).

It cannot be a coincidence how closely and attentively
Deneux monitored the construction of the Central Market
Hall (Halles du Boulingrin) (Fig. 6), designed by Emile
Maigrot and built (1927-28) by the Limousin Company with
the contribution of Eugéne Freyssinet, who pioneered the
use of sliding formworks for thin concrete shells. In an early
article on the Market construction that was still ongoing,
Deneux emphasized the insightful method for vaulting a
large area “as economically as possible”, the invention of
assembled and movable formworks and centring designed
to use the minimum quantity of wood, and the capacity of
saving materials, workmanship, and time (Deneux 1927c,
224). Mention should also be made of the engineer Bernard
Laffaille, who at the very beginning of his activity worked
with Deneux, probably enabling the latter to capitalize on the
young apprentice’s engineering skills and early interests in
prefabrication. More generally, echoes of solutions devised
in contemporary new constructions in Reims can be found in
Deneux’s restoration work, which confirms his responsiveness
to broader innovative technical achievements and the capacity
to apply them in the repair of historic buildings.

3. A chain of reconstructions: the concrete frames in the
churches of Reims

In the aftermath of the conflict, Deneux requested and
obtained permission to entirely devote himself to the
monuments of Reims. The reconstruction of the roofs of the
Cathedral and the Churches of Saint-Jacques and Saint-Remi
should not be considered individually, but rather as stages in
the overall experimentation with reinforced concrete in the
re-establishment of the roofs (Bidaud 2014). In 1920, a year
after the first patent, Deneux started working in Saint-Jacques
Church, where he devised two couples of principal rafters
(arbalétriers) supporting purlins (pannes) placed at half
their span, which in turn bear the common rafters (chevrons)
(Fig. 7). According to the architect, the system of connections
he conceived and the use of elements of reduced section
forced each component of the frame to contribute to the
strength of the whole, as was the case in medieval carpentry
(Deneux 1926, 329). Loading tests demonstrated that a
single truss was able to support 12 tons, further confirming
Deneux’s attitude to rely on experimental assessments rather

APAH, 1926, Ministere de la Culture, MPP RMN-Grand Palais).

than on mathematical calculation. In 1921 he added to his
patent an improvement in the system of connections, resulting
from knowledge gained in the reconstruction underway. The
Cathedral’s aisles roofs, built between 1923 and 1924, closely
follow the Saint-Jacques model.

In mid-1924, thanks to the Rockefeller donation, it
was possible to begin the reconstruction of the Cathedral’s
nave framework, which would be the model for the re-
establishment of the transept and choir roofs. The design
solution displays an innovative layout compared to the two
previous concrete frames. Once again, the dossier preserved
at MPP provides interesting insights into the genesis of the
project. As previously mentioned, the corpus of Deneux’s
surveys includes documentation on the roof of the Cathedral
of Chartres, rebuilt in wrought iron and cast iron by Edouard
Baron between 1837 and 1839 and identified as the main
reference for the nave’s new concrete roof (Fig. 8).

In both cases, the main trusses present a similar scheme
and features inspired by early iron arched roofs (Holzer 2007),
but also somehow inherited from traditional timber frames,
such as trusses with raised tie-beam or exposed trusses with
curved lower elements. Principal rafters are trussed beams
with lower curved profiles. In the case of Chartres, the feet
of the trusses are L-shaped and mobilize the resistance of
the wall by extending themselves down its internal face and
preventing the rafters from spreading apart, along with the tie-

Figure 8. The cast-iron truss of the Cathedral of Chartres (Eck 1841,
PL. 29).
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Figure 9. Design of the concrete framework of the Cathedral of
Reims (Deneux 1926, 330).

rods taking up the lateral thrust. In the case of Reims (Fig. 9),
the lower chords go down to a system of concrete corbels
embedded in the wall, thus bringing part of the roof load to
the volée, that is the area of contact between the walls and
the flying buttresses. Deneux also borrowed from Baron the
idea of freeing the inner space of the roof from the “forest” of
wooden latticework typical of traditional timber frameworks.
To this purpose, he replaced the tie-rods with trussed tie-
beams resting on the same stone corbels where the lower
chords of the rafters converge, so that the structure works as a
whole. The trussed tie-beams also support a service floor for
periodical inspection and maintenance checks, which enabled
the “immense vessel” (Léon 1951, 494) above the nave to be
accessed and visited (Fig. 10).

The application of reinforced concrete in Saint-Remi
between 1927 and 1930 represents the final stage of Deneux’s

Figure 10. Cathedral of Reims, view of the framework of the nave
(ph. M.R. Vitale, 2006).

experimentation. Within the overall restoration of the
monument, the use of concrete included the reconstruction and
reinforcement of the vaults and the rebuilding of the roof. For
the reconstruction of the vaults, Deneux conceived reinforced
concrete clamps (corsets) which encased the transverse ribs of
the nave and prevented them from deforming under the thrust
of the external flying buttresses, which had been erroneously
built from the very beginning.

The intervention, which has been thoroughly examined
elsewhere (Bidaud 2014), allowed the architect to solve the
structural problem, without correcting the structural defect.
As far as the constructional technique is concerned, it can
be observed that the monolithic concrete clamps turn out
to be closer to Hennebique’s system; more generally, even
if they are independent of the walls and able to expand,
their conception relies on the emerging idea of transferring
masonry load-bearing capacity to new concrete structures.

For the reconstruction of the roof, Deneux continued
to employ the now-proven system of prefabricated and
assembled elements and developed some of the cues gained
from the Cathedral framework. He replicated the use of
trussed rafters with lower curved and upper straight profiles;
however, in the Saint-Remi frame the chords merge halfway
along their length in single elements which form the feet
of the rafters, with a progressively increasing section. The
semicircular shape of the lower chord directly echoes De
I’Orme system, which, nevertheless, may not be the only
source of inspiration.

The photograph of a model of a pointed arched roof
(Fig. 11) has been reported in an early study (Sonnier 1984)

Figure 11. Church of Saint-Remi, the model of an early design for
the framework of the nave (Sonnier 1984).

e o - |

Figure 12. Church of Saint-Remi, the model of the final solution for
the framework of the nave (RHA 1988, PL. 28).
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and referred to as a preliminary design for the concrete roof of
Saint-Remi. Unfortunately, no further information on archival
or documentary sources was provided. The model reveals
more evident references to the Cathedral’s framework, while
the presence of tie-rods connecting the feet of the principal
rafters recalls the solution devised by Baron for Chartres, but
also many other contemporary iron frameworks. Saint-Remi’s
nave is larger and longer than the Cathedral one, and the effort
to cover huge surfaces with as little material as possible was
a challenge for most of Deneux’s contemporary technicians
involved in the development of reinforced concrete.

The reconstruction of Saint-Remi took place when
the construction of Maigrot and Freyssinet’s Market Hall
(Halles du Boulingrin) was almost completed. As previously
mentioned, Deneux had the opportunity to observe and
photograph the construction site while he was working on
the Cathedral restoration. The vault of the Market Hall has a
greater span and height and a parabolic shape with external
ribs, so as to have an interrupted smooth interior surface.
As strange as the hypothesis may sound, the silhouette of
the structure and the idea of an essential and homogeneous
space may have been an inspiring suggestion for the ongoing
reconstruction of Saint-Remi. Following De 1’Orme’s
model, Deneux eventually decided to implement circular
arched trusses (Fig. 12), crossed by connecting liernes, thus
creating a continuous and regular sequence of frames, of
striking elegance even if compared to the more complex and
impressive framework of the Cathedral.

Conclusion

During the war, the industry made extensive use of reinforced
concrete, improving production and promoting its spread
(Timbert 2019). Its application in restoration works had
already begun in the early twentieth century, but after the war
most of the burned wooden roofs were rebuilt in reinforced
concrete. As previously stated, hardwood shortage cannot be
considered the only reason to explain this ubiquitous advent.
After the tragic destructions, fire resistance was another of the
qualities highly sought both in the new constructions and the
restoration of destroyed roofs. The increasing development
of research on reinforced concrete and the downgrading of
traditional skills also contributed to the success of the new
technology, whose structural qualities and easy manufacturing
were appreciated by the architects of historic monuments,
albeit employed only in hidden parts of the buildings.

Recent studies (Theodossopoulos 2023; Timbert 2019)
have revealed different approaches and outcomes in the
reconstruction of monuments’ roofs, ranging from more
industrial and repetitive cast-in-place concrete frameworks,
like in Noyon and Soissons Cathedrals, to Deneux’s inventive
research. Conceived as suitable for multipurpose use, his
system did not seem to have brought substantial novelties
in the transition from patented products to the diffusion and
normalization of the reinforced concrete technique. Further
research may help to better assess its influence along with
the flexibility of the assembled trusses and their compatibility
and adaptability to the old masonry buildings. The system
also proved to be highly innovative in the conception of the
building site, which in the modern construction industry was
moving from a traditional organization towards a more rational

approach, exploiting standardization and prefabrication
methods. The possibility of pre-casting the concrete slabs and
easily handling them within complex construction sites such
as those at Reims made it possible to successfully secure and
then repair the monuments, which Deneux attended for over
twenty years. The installation of a storage area at the base
of the towers of the Cathedral was the result of a detailed
organization of the building process, which once again would
have merited Viollet-le-Duc’s approval, who was a fervent
advocate of prefabrication and called for considering the
construction site as a place of mere assembly.

In 1906, the bureaucratic scientism of the French ministerial
regulations on reinforced concrete progressively undermined
confidence in patents. Notwithstanding, prefabrication was
not regulated, and this allowed inventors of prefabricated
systems to continue registering patents for their products
(Domouso de Alba 2023). Deneux’s experience, however,
was destined to have no development. Cast-in-situ frames
resulted to be more practical and economic, allowing the
employment of a less skilled workforce. The dissemination
of new construction standards promoted a theoretical and
scientific approach to reinforced concrete and paved the way
for its definitive affirmation as a technique available not just
to craftsmen, but to every technician and practitioner in the
modern construction industry.

Although Laffaille’s presence in the design of the
Cathedral frame has been speculated (Nogue 2001), the
“aesthetics of calculation” (Picon 1999) remained absent even
in the most emblematic of the monumental reconstructions
in Reims. However, in this hopeless confinement to the
realm of patents and systems lies—almost paradoxically—
Deneux’s most innovative lesson. Precast and demountable
reinforced concrete elements conveyed through the new
technology a conception of the structure in traditional
terms, as an assembled and not monolithic system, based
on a predominantly intuitive appraisal of its technological
and constructional characters. Quoting Viollet-le-Duc’s XII
Lecture, Deneux’s originality resulted “from the adoption of
appliances hitherto unused with forms previously invented,
without contravening those appliances” (Viollet-le-Duc
1881, 2: 75).
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Construction History is still a fairly new and small but quickly evolving field. The current trends in Construction
History are well reflected in the papers of the present conference. Construction History has strong roots

in the historiography of the 19th century and the evolution of industrialization, but the focus of our research
field has meanwhile shifted notably to include more recent and also more distant histories as well. This

is reflected in these conference proceedings, where 65 out of 148 contributed papers deal with the built
heritage or building actors of the 20th or 21st century. The conference also mirrors the wide spectrum

of documentary and analytical approaches comprised within the discipline of Construction History. Papers
dealing with the technical and functional analysis of specific buildings or building types are comple-
mented by other studies focusing on the lives and formation of building actors, from laborers to architects
and engineers, from economical aspects to social and political implications, on legal aspects and the
strong ties between the history of construction and the history of engineering sciences.

The conference integrates perfectly into the daily work at the Institute for Preservation and Construction
History at ETH Zurich. Its two chairs — the Chair for Building Archaeology and Construction History and
the Chair for Construction Heritage and Preservation — endeavor to cover the entire field and to bridge the
gaps between the different approaches, methodologies and disciplines, between various centuries as

well as technologies - learning together and from each other. The proceedings of 8ICCH give a representative
picture of the state of the art in the field, and will serve as a reference point for future studies.
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