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Article

Beauvais Cathedral: The Ambition, Collapse, and
Legacy of Gothic Engineering

Rubén Rodriguez Elizalde

Universitat Oberta de Catalunya; rrodriguezel@uoc.edu

Abstract: The Cathedral of Beauvais remains one of the most enigmatic and ambitious architectural
undertakings of the Gothic era. Conceived to surpass all other cathedrals in height and grandeur, it
achieved unprecedented verticality but collapsed under the weight of its own aspirations. This article
examines Beauvais as a case study in Gothic engineering —its structural daring, its tragic failures, and
its enduring legacy as both inspiration and warning. Through a multidisciplinary lens that combines
historical, technical, and philosophical perspectives, we explore how Beauvais challenges our
understanding of architectural ambition and human limitation.

Keywords: Beauvais Cathedral; Gothic architecture; structural failure; engineering history; medieval
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1. Introduction

There are monuments that survive because they were completed, celebrated, and preserved.
Then there are others—rarer, more haunting—that persist because they failed. The Cathedral of
Beauvais belongs to the latter. The Cathedral of Saint Peter of Beauvais, or La Cathédrale Saint-Pierre
de Beauvais, stands not merely as a place of worship, but as a monument to the boundless ambition
of the Gothic spirit—a spirit that dared to defy gravity in the name of divine aspiration. Nestled in
the northern French city of Beauvais, this unfinished masterpiece of High Gothic architecture tells a
story of human brilliance and hubris, of visionary aspiration confronted by the stark realities of
physics and material limits. Though it remains incomplete, and though parts of it have collapsed
multiple times throughout its turbulent history, Beauvais Cathedral is perhaps one of the most
fascinating and telling architectural projects ever attempted in medieval Europe.

Rising from the northern plains of France, its chancel and choir defy expectation. There is no
nave, no completed transept—only a fragment of a vision that once aimed to be the tallest, most awe-
inspiring cathedral in Christendom. For over seven centuries, Beauvais has stood not as a triumphant
monument to Gothic achievement, but as an echo of ambition that exceeded the grasp of its time.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Figure 1. Overall view of the exterior of Beauvais Cathedral, seen from the southern elevation (photograph by
the author).

Figure 2. Overall view of the southern fagade of Beauvais Cathedral, highlighting the missing nave, the
incomplete transept, and the adjacent preexisting structure, the Basse-(Euvre (photograph by the author).
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To understand Beauvais Cathedral is to delve into the medieval mind —its worldview, its
cosmology, and its deep belief in the vertical as a metaphor for divine proximity. The Gothic style,
which emerged in the 12th century and evolved throughout the 13th and 14th centuries, sought to
replace the heavy horizontality of Romanesque architecture with soaring structures that appeared to
defy earthly constraints. Light, space, and verticality became theological statements. Architects,
engineers, and bishops collaborated to transform stone and glass into vessels of transcendence. Every
cathedral was not only a religious site but a civic project, a manifestation of communal identity and
divine favor.

The story of Beauvais, however, pushes this ideal to its most extreme edge. Conceived in 1225,
during the height of the Gothic architectural revolution, the builders of Beauvais set out to construct
the tallest cathedral in Christendom. Their ambition was not modest. The completed choir rose to an
unprecedented height of 48 meters (157 feet), surpassing every other Gothic structure of the time.
And yet, from the beginning, the project was plagued by structural failures. The choir collapsed in
1284, less than 60 years after its construction. Later, the central tower—part of an ambitious plan to
complete the structure—fell in 1573. Even today, engineers regard the standing parts of the cathedral
as barely stable, sustained only through centuries of reinforcement and intervention.

Why, then, build such a cathedral in the first place? Why risk so much for a structure so
precarious? These questions are central not only to understanding Beauvais, but to appreciating the
essence of Gothic architecture itself. The Gothic cathedral was a statement—not only of faith, but of
technological mastery, of political power, and of cultural prestige. In the competition among
medieval cities and bishops, height equaled glory. To be seen reaching toward heaven, literally and
symbolically, was to occupy a place of preeminence in the Christian world.

The legacy of Beauvais Cathedral is paradoxical. On the one hand, it is a cautionary tale—a
warning about the consequences of overreaching and ignoring material limits. On the other, it is a
monument to imagination and daring. Its ambition forced advances in engineering and spurred
reflection on the relationship between vision and feasibility. It inspired awe in its own time, and it
continues to intrigue architects, historians, and visitors today. Indeed, though incomplete, Beauvais
is often considered the pinnacle—or perhaps the final word —of the Gothic architectural project.

This article explores the full arc of Beauvais Cathedral’s story: its ambitious conception, its tragic
collapses, and its enduring legacy. Through this lens, we can better understand the Gothic era’s
blending of faith and innovation, and perhaps see in its ruins a mirror of our own modern
aspirations—and limitations.

This article explores the rise, collapse, and enduring significance of the Cathedral of Saint-Pierre
de Beauvais. It traces its origins within the high Gothic era, analyzes its structural innovations and
catastrophic failures, and reflects on its paradoxical legacy: a ruin that continues to inform both the
imagination and the methodology of architects and engineers to this day.

Through this exploration, we confront not only a singular building, but the essential tension at
the heart of the Gothic project itself —the desire to reach heaven through stone, and the cost of such
aspirations when the earth does not cooperate.

2. The Ambition: Building Higher than Heaven

In the early 13th century, northern France was the beating heart of Gothic architecture. The
region witnessed an extraordinary flowering of ecclesiastical building, as cathedrals in Chartres,
Amiens, Reims, and Bourges soared into the skies [1]. These structures were more than just places of
worship—they were civic symbols, physical manifestations of a city’s prestige and the Church’s
power, a marriage of spiritual longing and architectural daring. In this context, the city of Beauvais,
a modest episcopal center, sought its own architectural monument—one that would not only rival
but surpass all others. Thus was born the dream of a cathedral that would reach higher than any
before it: the Cathedral of Saint Peter of Beauvais [2].

Beauvais was not a major economic or political center like Paris or Reims. However, it was the
seat of a powerful bishop, and in the highly competitive ecclesiastical climate of the time, bishops
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often functioned as princely figures in their own right [1]. Bishop Milo of Nanteuil, who spearheaded
the cathedral project in the 1220s, had previously participated in the Fourth Crusade and was deeply
embedded in the networks of power and influence that defined the upper echelons of the medieval
Church. He envisioned a cathedral that would be a declaration of faith and power—a statement that
Beauvais, though small, would host the most audacious sacred architecture of the Christian world
[3].

The ambition was unmistakable. Whereas the nave of Notre-Dame de Paris reached a height of
35 meters, and the choir of Amiens Cathedral climbed to 42 meters, the choir of Beauvais Cathedral
was planned to reach a stunning 48 meters in height —nearly 160 feet [4] (Figure 3).
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Figure 3. Comparative analysis of the transverse section (nave height and buttressing system) of: (a) Notre-Dame
Cathedral, Paris; (b) Amiens Cathedral; and (c) Beauvais Cathedral (author’s drawing based on sectional studies
by Viollet-le-Duc [5]).

The Table 1 presents interior vault heights, nave widths, and total widths including side aisles
[6]. Beauvais Cathedral’s choir, though incomplete, surpasses all others in vertical height [7], while
Milan and Palma de Mallorca [8] display exceptional overall span. Data reflect architectural averages
based on historical and technical sources.

Table 1. Comparative dimensions of major Gothic cathedrals (table by author).

Cathedral Vault Height (m) Nave Width (m) Total Width (with aisles, m)
Notre-Dame de Paris (FR) 33.0 13.0 24.8
Amiens Cathedral (FR) 42.3 14.6 32.0
Beauvais Cathedral (FR) 47.5 15.3 45.6
Reims Cathedral (FR) 38.0 14.65 30.0

Chartres Cathedral (FR) 36.0 16.4 30.0
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Cologne Cathedral (DE) 43.0 14.0 45.0
Palma Cathedral (ES) 44.0 19.0 55.0
Milan Cathedral (IT) 45.0 16.5 57.0

This was not a simple architectural decision; it was a theological and symbolic one. Height in
Gothic architecture was equated with spiritual elevation. The closer a structure came to the heavens,
the more it was seen as an expression of divine aspiration. For Bishop Milo and his successors,
reaching unprecedented heights was not just a matter of aesthetics—it was a mission.

Behind this soaring vision was a powerful synthesis of engineering innovation and theological
symbolism. Gothic architecture had evolved in the preceding century through the development of
the pointed arch, the ribbed vault, and, crucially, the flying buttress. These elements allowed for
buildings that were not only taller but also filled with stained glass—walls transformed into divine
light. The so-called opus francigenum (the “French work”) had redefined the architectural landscape
of Europe. Beauvais sought to push this style to its limits.

Construction began in 1225 with the choir, which would be the first and most ambitious
component of the new structure. From the outset, the builders employed the most advanced
techniques available. Massive piers supported high vaults, while flying buttresses—taller and more
angular than those used in earlier cathedrals —distributed lateral thrust away from the walls. Despite
these innovations, the ambition outstripped the available structural understanding. Beauvais was
operating at the bleeding edge of medieval engineering, with little margin for error.

The political and spiritual motivations behind the project cannot be overstated. Gothic
cathedrals were collaborative enterprises that drew on the resources and labor of entire communities.
In Beauvais, townspeople contributed funds, labor, and materials. Skilled artisans—stonemasons,
glaziers, carpenters, and sculptors—worked under the direction of a master builder, whose role was
as much artistic as it was managerial. The effort was total, and the goal was clear: to make Beauvais
the new standard-bearer for sacred architecture.

This ambition was fed, in part, by rivalry. Nearby cathedrals such as Amiens, Reims, and
Chartres had already earned renown. Their soaring vaults, intricate facades, and luminous interiors
had drawn pilgrims, boosted local economies, and enhanced the reputations of their bishops.
Beauvais, relatively obscure, sought to eclipse these monuments through sheer verticality. If it could
not match their breadth or ornamentation, it would outdo them in height.

At the same time, Beauvais’ design was not simply an act of one-upmanship—it was deeply
rooted in a theological vision. The medieval cosmos was hierarchical, with God enthroned above the
celestial spheres. The vertical axis of the cathedral, from the crypt to the clerestory, mirrored this
cosmic hierarchy. The faithful who entered its portals were meant to feel themselves drawn upward,
lifted —both physically and spiritually —toward the divine. The builders of Beauvais were, quite
literally, trying to bridge the gap between heaven and earth.

Yet such ambition came at a cost. The sheer height of the choir required structural supports to
carry extraordinary loads, and the proportions of the building—tall and slender—left little tolerance
for error. The cathedral was being built in a time before the development of modern materials,
mathematical analysis, or detailed engineering plans. Much of Gothic construction was based on
intuition, experience, and trial-and-error. And in the case of Beauvais, the margin for miscalculation
proved dangerously thin.
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Figure 4. Overall plan of Beauvais Cathedral with annotated construction chronology (graphic by Stephen
Murray [2]).
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Nonetheless, in the early years of construction, the vision seemed within reach. By the mid-13th
century, the choir stood complete—an awe-inspiring space of unprecedented height, bathed in
colored light from vast stained-glass windows. Contemporary accounts describe the space as
ethereal, even overwhelming in its majesty. Visitors were struck by the sheer scale of the structure,
the lightness of the vaults, and the impression of infinite upward movement. Beauvais had, for a brief
moment, achieved what its builders had set out to do: to outstrip every other cathedral and to embody
the ultimate expression of Gothic aspiration.

But this moment would not last. Even as the choir stood, cracks appeared. Tensions within the
structure began to reveal themselves. Beneath the soaring ribs and flying buttresses lay a fatal flaw:
the cathedral had reached too high, too fast, and without the empirical knowledge necessary to
ensure its stability. The same ambition that had brought it into being would soon threaten to tear it
apart.

Still, it is important not to view this early phase only through the lens of failure. The initial
construction of the choir of Beauvais Cathedral remains one of the most remarkable achievements of
Gothic engineering. It represents the culmination of a century of architectural experimentation and a
cultural worldview in which the impossible was, quite literally, being built in stone. It was a project
that combined faith, pride, and technical skill in equal measure—a project whose ambition continues
to captivate and inspire, even as its legacy is marred by collapse.

The next chapter in Beauvais’ history would be marked by tragedy and setbacks. But its
foundational ambition—to rise higher than any other cathedral —would never be forgotten. It
remains etched into every rib and buttress, a bold testament to the human desire to reach beyond
known limits, and to touch the divine.
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Figure 5. Current longitudinal section of Beauvais Cathedral (graphic by Choeur d'Hommes de La Villette [9]).
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3. The Collapse: When Height Meets Limits

The Cathedral of Beauvais, from its earliest moments, stood on a precipice—not only
figuratively, as a symbol of spiritual elevation, but literally, as a structure whose reach tested the
physical limits of its time. The collapse of its choir in 1284, less than six decades after its completion,
was not merely an architectural failure. It was the unraveling of a dream—a reckoning between
aspiration and gravity, vision and material constraint.

The collapse of the choir vaults of Beauvais Cathedral on November 29, 1284, stands as one of
the most enigmatic and debated structural failures in the history of Gothic architecture. Beyond
halting liturgical use for decades, it left an indelible mark on the evolution of medieval engineering.
Understanding this event demands a multidisciplinary approach—one that integrates structural
analysis, historical documentation, construction archaeology, and critical reflection on the
technological limitations of the thirteenth century.

Indeed, the collapse did not occur without warning. Cracks—Dboth literal and metaphorical —
had emerged over the years. Despite the ingenuity of its flying buttresses, the use of pointed arches,
and ribbed vaulting, Beauvais was operating at the structural limits of what was viable in the Gothic
age [10]. The very innovations that had enabled the rise of Gothic architecture were, at Beauvais,
pushed to their extremes. The cathedral thus became an enduring cautionary tale about the perils of
architectural overreach.

Figure 6. General view of the exterior of Beauvais Cathedral’s choir, showing the area where the collapse

occurred (photograph by the author).
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Reconstructed flying
butjress after the collapse

Figure 7. General view of the exterior of Beauvais Cathedral’s choir, showing the reconstructed and heightened

flying buttress following the 1284 collapse (graph by the author).

3.1. The 1284 Collapse: Anatomy of Failure

In 1284, the cathedral’s eastern choir—one of the tallest structures of its kind —partially
collapsed. The vaults came crashing down, pulling with them part of the upper walls and causing a
section of the flying buttresses to fail. What had once been seen as a triumph of Gothic engineering
was now a ruin. The psychological impact of this collapse on the city and its clergy must have been
profound. It was not just a loss of stone and glass, but a blow to the spiritual and civic pride of
Beauvais.

A broad consensus has yet to emerge among architectural historians and structural engineers
regarding the cause of the collapse, despite numerous competing hypotheses.

e  Viollet-le-Duc (1854) attributed the collapse to a localized failure in the system of colonnettes
supporting the statues between the upper and lower flying buttresses (Figures 8 and 9) [5].
Eugene-Emmanuel Viollet-le-Duc (1854) attributed the collapse of the choir at Beauvais
Cathedpral to a localized failure in the system of colonnettes supporting the statues between the
upper and lower flying buttresses. According to his analysis, these slender vertical elements
played a critical role in transferring loads from the upper sections of the structure into the main
piers. The rupture of these colonnettes—whether due to material weakness, poor execution, or
cumulative settlement—would have destabilized the equilibrium of the vaults and arches
(Figure 10).

Viollet-le-Duc emphasized that the cathedral’s original design sought unprecedented height and
lightness, minimizing structural mass. However, this ambition led to a system that lacked sufficient
redundancy, making it vulnerable to localized failures. Although later structural analyses, such as
those by Jacques Heyman [11], have nuanced Viollet-le-Duc’s conclusions, his insight remains
foundational: that in Gothic architecture, small-scale design elements can have catastrophic effects
when pushed beyond their mechanical limits [12].
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Figure 8. Section through the buttressing system of the apse of Beauvais Cathedral, illustrating the structural

failure of the choir vault (graphic by Viollet-le-Duc [5]).


https://doi.org/10.20944/preprints202504.2330.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 28 April 2025 d0i:10.20944/preprints202504.2330.v1

11 of 23

(b)

Figure 9. Detail of the buttressing system at the apse of Beauvais Cathedral, in the area where the flying
buttresses connect to the main buttresses, shown in (a) a diagram by Viollet-le-Duc [5] and (b) a recent

photograph (photograph by the author).
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Figure 10. Diagrams illustrating the structural equilibrium of the section shown in Figure 8, using different

construction materials (graphic by Viollet-le-Duc [5]).
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e  Louis Pihan (1885) argued that the excessive spans between piers were responsible for the
structural failure [13]. He noted that the solution adopted after the collapse—doubling the
number of piers—proved effective, as evidenced by the absence of further subsidence symptoms
in that area over subsequent centuries (1284-135 in Figures 4 and 11).

Three-quarters of a century later, Robert Branner (1962) revisited this hypothesis, suggesting
that the collapse resulted from a combination of excessively wide spans and the extreme slenderness
of the piers—columns that were extraordinarily thin in proportion to their height and the loads they
were required to bear [14].

Figure 11. Comparison between the pre-collapse state (reconstruction, left) and the post-collapse state (right) of
the Beauvais Cathedral choir after the 1284 collapse, highlighting the reinforcement achieved through the
duplication of piers (diagrams by 1'Association Beauvais Cathédrale [15]).

e Léon Benouville (1891) considered that the collapse resulted from poor execution during the
final phases of construction and inadequately conceived modifications to the original design.
For Benouville, this served to defend the soundness of the initial project, which, in his view,
would have remained stable had it been properly implemented and preserved [16].

e  Paul Frankl (1962) linked the collapse to the design and execution of inadequate foundations
[17]. However, the absence of clear evidence for differential settlement has led to limited support
for this hypothesis.

e Jacques Heyman (1967-68) proposed that the primary cause was overstressing of the piers,
rejecting the possibility of material failure on the grounds that stone has virtually infinite
compressive strength. His static analysis, based on plastic theory, demonstrated that the
structure was globally stable and had maintained equilibrium for twelve years—suggesting that
the failure likely resulted from a localized and trivial trigger [11].

e  Maury . Wolfe and Robert Mark (1976) employed a photoelastic scale model to analyze internal
stress patterns. They proposed that the failure originated in the central pier due to cracking
induced by alternating wind loads [18]. Although their methodology is debated —particularly
the application of elastic-plastic theory to masonry structures—they were the first to introduce
wind as a decisive contributing factor.

e  Stephen Murray (1989, 2011) offered a more complex interpretation, linking the collapse to
construction inconsistencies exacerbated by financial crises [2]. In his detailed architectural
analysis, he identified bays 7-8 of the choir as especially vulnerable, due to their exceptional
span (over 15 meters) and lack of adequate buttressing [19]. The collapse of this bay may have
triggered a cascading structural failure [20].

¢  Jean-Louis Taupin (1993-96) emphasized the importance of iron as a stabilizing element [21]—
an idea that was controversial at the time but is now widely accepted as essential for the integrity
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of structures of such magnitude [22]. He argued that the collapse was more localized than
previously believed [23] and that subsequent repairs were focused on two specific points.

e  Mario Como (2009) formulated one of the most comprehensive and technically advanced
theories, attributing the failure to creep-induced buckling of the masonry piers. According to his
calculations, the combination of excessive slenderness, eccentric axial loading, and progressive
mortar deformation would have led to lateral deflection of the piers and the development of
vertical cracks [24]. This theory is particularly significant for introducing nonlinear and
rheological parameters into the structural analysis of historical masonry [25].

Taken together, these theories offer a composite portrait of failure driven by excessive
architectural ambition. Beauvais was a project of unprecedented audacity, built in non-uniform
phases and subjected to severe environmental conditions—particularly the persistent winds typical
of the northern French plains. In every respect, it constituted a critical threshold for Gothic
engineering.

While some hypotheses—such as those advanced by Heyman [11] or Benouville [16] —maintain
that the structure was fundamentally stable and failed only due to a localized incident, others—like
that of Como—argue that the cathedral operated at the very edge of elastic instability. As the cited
documentation aptly notes, even minor geometric deviations in a structure of such slender
proportions can exponentially increase the risk of collapse.

The fact that the building stood for more than a decade after the vaults were completed suggests
that the collapse was most likely triggered by a specific, isolated factor. Technically, it may also have
resulted from a combination of interrelated causes:

1.  Excessive height-to-width ratio: The soaring verticality of the choir came at the expense of lateral
stability. The bays were unusually tall and narrow, creating slender piers that bore enormous
compressive loads [14]. This imbalance made the structure inherently unstable [24].

2. Underdimensioned supports: The piers and columns that supported the vaults were elegant but
insufficiently massive [26] to handle the vertical and lateral loads placed upon them [14]. Unlike
more conservative designs (such as in Chartres [5]), Beauvais sacrificed mass for height,
reducing the safety margin.

3. Flying buttress configuration: While flying buttresses were a brilliant innovation, their
effectiveness depended on careful calibration of angle, reach, and load distribution [26]. In
Beauvais, the buttresses were among the tallest ever built, and their structural behavior was not
well understood [27]. They transmitted force away from the upper walls, but the supports they
leaned on may have lacked sufficient foundation or counterthrust.

4. Foundation instability: Subsurface conditions also played a role. The cathedral was built on a
site with variable soil conditions [17]. Uneven settlement or shifting ground beneath one section
of the choir could—and likely did—introduce stress concentrations that compromised the
integrity of the whole.

5. Material Limitations: The quality of stone used in Gothic cathedrals varied significantly [16].
Limestone, commonly used in the region, was durable but not uniform. Microcracks [18],
weathering, or flaws in key structural elements may have exacerbated existing stresses.

6. Lack of empirical engineering knowledge: Medieval builders worked with geometric intuition
and traditional ratios rather than analytical structural calculations [5,28,29]. There were no finite
element models or stress simulations [18]. When Beauvais exceeded existing precedent, it did so
without the mathematical framework needed to predict what would happen at such
unprecedented scales.

Be that as it may, the fact remains that since the collapse, the building has required constant
reinforcement— through metal and wooden tie rods (Figure 12), auxiliary support structures, and
periodic stabilization interventions —underscoring its intrinsic structural fragility.
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Figure 12. Interior view of Beauvais Cathedral, showing the wooden tie beams installed for structural support

(photograph by the author).

3.2. A Reconstruction Effort Marked by Caution

Despite the failure, the vision of Beauvais did not die. In the decades following the collapse,
efforts were made to reconstruct the damaged choir and continue building toward the original
design. But a note of caution had entered the project [30]. The rebuilt sections were reinforced, and
some structural elements were overbuilt compared to their predecessors [31] (1284-135 in Figures 4,
7 and 11). The sense of risk was never fully banished [2], however, and the builders became
increasingly aware that they were balancing on a knife’s edge [10].

Nevertheless, in 1569 —nearly three centuries after the cathedral’s inception—a new chapter of
ambition began [6]. Plans were drawn for a central crossing tower, a magnificent lantern structure
that would soar to over 150 meters (nearly 500 feet), which would have made Beauvais the tallest
human-made structure in the world (Figure 14).

Construction began and for a few brief years, the spire rose above the town like a dream reborn
[32].

But in 1573, that dream once again shattered.
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Figure 13. Wooden stabilization system installed inside Beauvais Cathedral, at the junction of the north transept

and the choir nave (photograph by the author).


https://doi.org/10.20944/preprints202504.2330.v1

doi:10.20944/preprints202504.2330.v1

T
N
o
«
S
<
©
N
e
D
(2]
o
o
(@)
=
w
>
L
o
o
LU
LU
o
T
o
=z
E
C
2
=
S
2
=
s
s
g
=)
C
2]
&
=
o
g
a

16 of 23

e i
ﬂ.]..ll.l.l.i..a.-—.
o g

4t

tt__p.mun...

.
Tt

LT} N

Figure 14. State of Beauvais Cathedral in 1569, with cossing tower constructed (graph by Victor Leblond [32]).
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3.3. The Fall of the Tower

On the morning of Ascension Day, 1573, the newly constructed central tower collapsed
spectacularly [18], bringing down parts of the transept [11] and further damaging the fragile structure
[31]. The reasons were, again, largely structural and predictable in hindsight [12]. The tower had been
too tall, too heavy, and placed on a foundation already compromised [33] by centuries of stress and
repair. It also introduced vertical loads at the crossing—a structurally vulnerable point where the
nave, choir, and transepts intersect.

With this second catastrophic failure, the dream of a complete Beauvais Cathedral was
definitively abandoned [2]. Plans to build the nave were scrapped. What remains today is a truncated
marvel: the choir, the transept, and a solitary wall intended as the starting point of the nave—frozen
in time.

3.4. Lessons in Load and Lightness

What makes Beauvais unique in the history of Gothic architecture is not just its collapse, but
what it taught—and continues to teach—about structural design.

In architectural engineering, Beauvais became a case study in critical thresholds: the point
beyond which structural systems cease to function as intended [33]. Where earlier cathedrals had
gradually evolved from Romanesque models, cautiously extending their vertical reach, Beauvais
represented a quantum leap—a prototype that was, in many ways, still experimental.

Subsequent Gothic builders learned from Beauvais [31]. Later cathedrals avoided its extremes,
favoring more conservative ratios of height to width, thicker supports, and more complex flying
buttress arrays [34]. In this sense, Beauvais functioned as a kind of negative innovation: a monument
whose failure clarified the boundaries of possibility. Even centuries later, modern structural
engineers who have studied Beauvais have remarked on how close it is to instability [35]. Computer
simulations of stress distributions in the current structure reveal that it operates at near-critical
thresholds of collapse even today [24].

Moreover, the flying buttresses of Beauvais—while innovative—lacked the redundancy found
in more robust structures. Gothic cathedrals generally relied on what we might now call “distributed
resilience,” where the failure of one element would not necessarily trigger a total collapse. At
Beauvais, however, the system was so finely tuned, and the margins so thin [11], that failure in one
part tended to cascade.

3.5. Between Hubris and Genius

It is tempting to assert that the collapse of Beauvais was the inevitable consequence of attempting
to build “higher than the heavens” without the means to achieve it. However, a more balanced
interpretation points to a convergence of factors: daring design, discontinuous execution, extreme
slenderness, material and technological limitations, and external stresses [36]. The disaster was not
merely the result of miscalculation or construction negligence—it was the price paid for crossing the
fine line between structural brilliance and architectural recklessness [3].

Was Beauvais a failure? In one sense, yes: it was never completed, it collapsed multiple times,
and it fell short of its goal to be the tallest and most magnificent cathedral in Christendom. Yet to
dismiss it as merely a failure is to miss the essence of its legacy [2].

Beauvais is a masterpiece of Gothic engineering, not because it succeeded, but because it dared.
It serves as a kind of architectural myth—a story of striving toward the heavens, of pushing
boundaries, and of paying the price for ambition [31]. In many ways, Beauvais is more compelling
than cathedrals that were completed according to plan. Its incomplete form, its battle with gravity,
and its enduring defiance of collapse imbue it with a tragic beauty.

The ambition of its creators—to build a house of God that touched the sky —remains visible in
every ribbed vault, every arch thrust upward, every stone suspended against the laws of nature. The
fact that it did not fully succeed makes it all the more human.
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4. The Legacy: A Cautionary Masterpiece

The Cathedral of Beauvais endures in fragments—its choir incomplete, its nave unbuilt, its
soaring spire vanished into history. And yet, among scholars, architects, engineers, and historians of
art and faith, Beauvais remains one of the most studied and discussed Gothic cathedrals in Europe.
Its legacy lies not in what it became, but in what it attempted —and what it ultimately failed to be.

To this day, Beauvais is remembered not as the greatest cathedral ever built, but as the greatest
cathedral never completed. The project’s ambition was unrivaled: to create the tallest structure in the
Christian world, a building whose verticality would speak directly to the heavens. But instead of
eternal glory, it became a cautionary monument—a testimony to the limits of human ambition when
it outruns the knowledge and technology of its age.

4.1. A Monument of Unrealized Potential

The legacy of Beauvais begins with its towering vision. Had the full design been realized —had
the nave been constructed, had the spire remained standing —it would have reached over 153 meters
(502 feet), far surpassing all other medieval structures and rivaling even modern skyscrapers in its
vertical ambition. It would have stood taller than St. Peter’s Basilica in Rome and the later Cologne
Cathedral [4]. For its time, it would have been not just the tallest church, but the tallest human-made
structure on Earth.

That it did not succeed in this ambition is fundamental to how we remember it. Beauvais is often
spoken of in the subjunctive: what might have been. Its incomplete form, rather than a mark of defeat,
becomes a kind of haunting beauty. We are left with a ruin of genius—a skeletal monument to what
medieval engineering could dare to imagine, even when it could not bring that vision to full fruition.

The collapse of the choir in 1284 and the fall of the central tower in 1573 did more than interrupt
construction; they redefined the trajectory of Gothic architecture [17]. After Beauvais, no cathedral in
Europe attempted to exceed it in height. In this way, Beauvais stands as a historical threshold —the
moment where Gothic ambition reached its zenith and realized that it could go no higher without
catastrophic consequence.

4.2. Engineering’s Tragic Threshold

Modern structural engineers often cite Beauvais in academic and professional discussions about
architectural limits [37]. Today, with the help of computer simulations and digital modeling, we can
understand exactly how close the structure operates to collapse, even now, centuries later [24]. Its
high vaults still stand thanks only to a meticulous system of iron tie rods, inserted in later centuries
to brace the structure from within.

For engineers, Beauvais has become a textbook example of limit-state design—the point at which
a structure no longer has the capacity to withstand further loads without failure [31]. It is a live case
study in how elegance, verticality, and the quest for lightness can compromise stability when not
backed by empirical analysis. For architectural historians, it is the Gothic cathedral that most fully
encapsulates the balance between audacity and fragility.

The cathedral is often compared to a body pushed past its physical endurance. One strain too
many, one misalignment too far, and it falters [38]. As such, it has become a metaphor —not just for
structural engineering, but for ambition itself.

4.3. A Shift in Architectural Mentality

The symbolic impact of Beauvais’ collapse reverberated throughout Europe. The fall of its central
tower in 1573 occurred not in the Middle Ages, but during the Renaissance—a time when new
architectural styles were emerging, and the classical ideals of proportion, symmetry [39], and
restraint began to replace Gothic verticality and exuberance.

In this context, the fall of Beauvais marked more than just a structural failure—it signaled the
end of the Gothic dream [10]. Architects and patrons in the late 16th century began to turn away from
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the fantastical heights and skeletal structures of the Gothic [12], embracing instead the geometric
clarity and human scale of classical forms. In this sense, Beauvais was both culmination and coda—
a final [2], luminous effort before the lights dimmed on the Gothic age.

And yet, the collapse did not erase its influence. Rather, it transformed Beauvais into a historical
anchor point [18]. Future architects—whether designing Baroque churches, steel skyscrapers, or
postmodern cathedrals —would look back on Beauvais as both a wonder and a warning.

4.4. The Ruin as Revelation

What remains of Beauvais today is a kind of paradox: incomplete, and yet overwhelmingly
majestic. The choir is still one of the tallest ever built. Visitors who enter the structure experience a
sense of vertigo—an overwhelming verticality that seems to resist the eye’s ability to measure space.
The light still filters through the stained glass like divine breath through stone lungs. But there is also
an unmistakable absence —an awareness that something is missing, that the structure is wounded.

This absence is part of its legacy. Beauvais does not hide its wounds; it invites contemplation of
failure as part of the human condition. Where other cathedrals inspire through perfection and
completion, Beauvais inspires through imperfection and collapse. It embodies the idea that striving,
even when it leads to ruin, is not meaningless. In a way, the ruin completes the narrative —it reveals
the cost of vision, the tragedy of transcendence unmet.

Writers and artists have long been fascinated by this aspect of Beauvais [40]. In the Romantic
period, ruins became emblems of lost grandeur, and Beauvais figured prominently in this cultural
memory [41]. For modern scholars [42], it invites ethical and philosophical questions: Should we
always pursue the highest aspiration, even when we know the risks? Does the failure of a great idea
diminish its greatness, or does it affirm it?

4.5. Legacy in Modern Architecture and Thought

The story of Beauvais remains relevant in today’s world [2], where architecture once again
pushes boundaries —this time with steel, concrete, and glass rather than stone. From the Burj Khalifa
to experimental megastructures, we still confront questions of scale, stability, sustainability, and
ambition [33]. Beauvais reminds us that limits exist, not to restrain us entirely, but to challenge our
understanding of what is possible —and what is wise [43].

In contemporary engineering education, Beauvais appears in lectures on Gothic mechanics,
material behavior, and historical failure analysis [44]. Structural historians often point out that,
paradoxically, Beauvais’ failures taught later generations more than many of the “successful”
cathedrals ever could. Its legacy lies in what it forced humanity to learn.

Even preservation efforts today are delicate dances with danger [35]. The cathedral, still
vulnerable, is closely monitored and occasionally reinforced. It has become an active subject of
conservation science—an ongoing project in how to preserve a fragile but extraordinary legacy
without compromising its authenticity.

4.6. Conclusion: A Legacy Carved in Shadow and Light

The legacy of Beauvais Cathedral is not one of perfect fulfillment, but of perfect striving [18]. It
was meant to be the most magnificent of all Gothic cathedrals—the highest, the most awe-inspiring,
the most audacious. And in that sense, it succeeded. But it also fell. Repeatedly. It collapsed under
the weight of its own ambition, literally and metaphorically.

And yet, we return to it—not to lament its incompletion, but to marvel at its courage [19]. It
remains the ultimate Gothic paradox: a monument whose greatest achievement is also its greatest
failure. In its soaring ruins, we see the echo of a dream too big for stone, too bold for its time, and too
beautiful to forget.
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5. Conclusions: Beauvais, or the Shape of Human Aspiration

The Cathedral of Beauvais is more than a building. It is an unfinished sentence in the language
of stone—interrupted, yes, but resonant. For nearly eight centuries, it has stood as a monument to
ambition that soared beyond its means, to beauty that defied gravity, and to failure that refused to
vanish quietly. In its incomplete form, it speaks perhaps more eloquently than any completed
cathedral ever could.

To walk through Beauvais is to enter a space where the medieval world’s deepest longings and
boldest experiments remain suspended in midair. One stands beneath vaults that seem too high to
be real, surrounded by structural forces that feel held in check by willpower as much as by physics.
It is a place that reminds us that Gothic architecture was never merely style—it was theology made
geometry, a metaphysical belief carved into stone. And Beauvais was, quite simply, its most radical
prayer.

And yet, Beauvais failed —technically, visibly, historically. Its choir collapsed in 1284, its tower
fell in 1573, and its nave was never built. It did not fulfill the vision of its creators. Instead of joining
the ranks of Chartres, Amiens, or Reims as a finished testament to Gothic ingenuity, it entered the
historical imagination as a warning.

But here lies its paradox: it is precisely because it failed that it endures so vividly in our minds.
It reminds us that ambition carries weight—sometimes literal, sometimes moral. To aim for the sky
is to risk the fall, and yet the value of that aim is not nullified by the risk. Beauvais, like Icarus, soared
too close to the sun, and for that, it commands our attention—not our scorn, but our awe.

Its legacy is not only architectural or historical; it is existential. Beauvais tells us something
profound about the human condition: that we are creatures who dream in impossible proportions,
who build cathedrals not only for shelter or glory, but to reach toward something greater than
ourselves. And in doing so, we sometimes fall. The fall, however, is not the end of the story. The story
is in the rising—the attempt, the vision, the audacity to begin.

Gothic architecture often masquerades as divine geometry. Its vertical lines, pointed arches, and
luminous interiors seem almost inhuman in their elegance and precision. But Beauvais strips away
that illusion. Here, the mechanics are laid bare; the danger is visible; the limitations are evident. You
can see the strain in its ribs, the tension in its vaults, the gravity-defying drama of its height. In
Beauvais, the Gothic becomes human again—not in its ornament, but in its vulnerability.

This is why Beauvais matters. It shifts our understanding of medieval builders—not as
anonymous craftsmen in service of God, but as visionaries pushing against the boundaries of their
world. They were not blindly replicating formulas; they were experimenting, daring, failing, and
trying again. In Beauvais, we see not just Gothic architecture but Gothic thinking at its most intense.
It is the record of a problem posed and never fully solved.

In the modern age, where we build higher than ever —into clouds, into orbit, into digital space—
the lesson of Beauvais is not outdated. It reminds architects, engineers, and dreamers alike that form
and ambition must meet knowledge and material reality. It challenges the assumption that taller is
always better, that every vision must be completed to have value. In an era of speed and spectacle,
Beauvais offers a slower, quieter form of reflection.

It also offers inspiration. Despite its failures, the choir of Beauvais still stands—immense,
improbable, luminous. It reminds us that even in collapse, beauty persists. That uncompleted dreams
can leave deeper marks than fulfilled ones. And that perhaps, in the fragments, we find a fuller
picture of what it means to build.

There is something almost poetic in the way Beauvais has endured. For centuries, it has required
constant vigilance, constant repair. Iron braces were added in the 19th century. Structural monitoring
continues today. It is a living monument, always on the verge of falling, always held upright by a
combination of science, art, and faith.

And perhaps this is the most human thing about it. Not the fall, and not even the dream —but
the persistence. The refusal to let go of something incomplete. The effort to protect what remains. The
belief that even failure deserves preservation.
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In this light, Beauvais is no longer just the failed cathedral of France —it is the cathedral of human
striving. A place where the limits of stone met the limits of imagination, and where something
enduring was born, not in spite of that collision, but because of it.

References

1. J. Bony, French Gothic Architecture of the 12th and 13th Centuries. University of California Press, 2023.
https://doi.org/10.2307/3332318.

2. S.  Murray, Beauvais  Cathedral.  Architecture  of  Trascendence. ~ New  Jersey,  1989.
https://doi.org/10.5860/choice.27-2524.

3.  S. Murray, “Cathedral,” in “Remove Not the Ancient Landmark”. Public Monuments and Moral Values, 2021.
https://doi.org/10.4324/9781003144458-24.

4. R.Bork and M. Schurr, “Gothic Architecture,” Art Hist., 2018. https://doi.org/10.1093/0bo/9780199920105-
0126.

5. E.-E. Viollet-le-Duc, Dictionnaire raisonné de 'architecture frangaise du XI° au XVI° siécle. 1868. [Online].
Available:
https://www.google.es/books/edition/Dictionaire_raisonné_de_l_architecture/LndJAAAAMAA]?hl=es&g
bpv=1&pg=PA207&printsec=frontcover

6. M. Prak, “Mega-structures of the Middle Ages: The construction of religious buildings in Europe and Asia,
¢.1000-1500,” . Glob. Hist., vol. 6, no. 3, pp. 381406, 2011. https://doi.org/10.1017/S1740022811000386.

7. R.Branner, H. Jantzen, and J. Palmes, High Gothic. The Classic Cathredrals of Chartres, Reims, Amiens, vol. 22,
no. 1. Princeton University Press, 1963. https://doi.org/10.2307/427856.

8.  A. Elyamani and P. Roca, “One Century of Studies for the Preservation of One of the Largest Cathedrals
Worldwide: a Review,” Sci. Cult., vol. 4, no. 2, pp. 1-24, 2018. https://doi.org/10.5281/zenodo.1214557.

9.  Chceur d’'Hommes de La Villette, “Analyses acoustiques,” Cheeur d’'Hommes de La Villette. [Online].
Available: https://www.choeurdhommesdelavillette.fr/recherches-architecturales/analyses-acoustiques/

10. S. Murray, “The Choir of the Church of St.-Pierre, Cathedral of Beauvais: A Study of Gothic Architectural
Planning and Constructional Chronology in Its Historical Context,” Art Bull., vol. 62, no. 4, pp. 533-551,
1980. https://doi.org/10.1080/00043079.1980.10787813.

11. J. Heyman, “Beauvais cathedral,” Trans. Newcom. Soc.,, vol. 40, no. 1, pp. 15-35, 1967.
https://doi.org/10.1179/tns.1967.002.

12. J. Heyman, “The stone skeleton,” Int. ]. Solids Struct., vol. 2, no. 2, 1966. https://doi.org/10.1016/0020-
7683(66)90018-7.

13. L. Pihan, Beauwvais: sa cathédrale, ses principaux monuments. 1885.

14. R. Branner, “Le Maitre de la cathédrale de Beauvais,” in Art de France. Vol 11, 1962, pp. 77-92.

15. Association Beauvais Cathédrale, “Historique de la cathédrale de Beauvais.” [Online]. Available:
https://cathedrale-beauvais.fr/historique-de-la-cathedrale-de-beauvais/

16. L. Benouville, “Etude sur la Cathédrale de Beauvais,” in Encyclopédie d’ Architecture. Vol 4, 1891, pp. 52-70.

17.  P.Frankl, Gothic Architecture. Harmondsworth, Middlesex: Penguin Books, 1962.

18. M. L. Wolfe and R. Mark, “The collapse of the vaults of beauvais cathedral in 1284,” Speculum, vol. 51, no.
3, pp. 462-476, 1976. https://doi.org/10.2307/2851708.

19. S.Murray, “Back to Beauvais,” in New Approaches to Medieval Architecture, R. Odell Bork, W. W. Clark, and
A. McGehee, Eds., 2011, pp. 45-60.

20. S. Murray, “The collapse of 1284 at Beauvais Cathedral,” in The Engineering of Medieval Cathedrals,
Routledge, Ed., 2016, pp. 141-168.

21. J.-L. Taupin, “Cathédrale de Beauvais: de I'incertitude a la décision,” in Proceedings of the IABSE symposium
on structural preservation of the architectural heritage, 1993, pp. 645-652.

22. J.-L. Taupin, “Le fer des cathédrales,” Monumental, vol. 13, pp. 18-27, 1996.

23. J.-L. Taupin, “Réflexions sur la cathédrale Saint-Pierre de Beauvais,” Ananke, vol. 12, pp. 86-100, 1995.

24. M. Como, “The Collapse of the Beauvais Cathedral in 1284. The Conjecture of the Creep Buckling Piers,”
in Proceedings of the Third International Congress on Construction History, Brandenburg University of Technology
Cottbus, Germany, 20th-24th May 2009, K.-E. Kurrer, W. Lorenz, and V. Weltzk, Eds., 2009, pp. 393—-400.


https://doi.org/10.20944/preprints202504.2330.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 28 April 2025 d0i:10.20944/preprints202504.2330.v1

22 of 23

25. M. Como, “Statics of Historic Masonry Constructions: An Essay,” in Masonry Structures: Between Mechanics
and Architecture, Springer, Ed., Cham: Springer International Publishing, 2015, pp. 49-72.
https://doi.org/10.1007/978-3-319-13003-3_3.

26. R. Mark, “Robert Willis, Viollet-le-Duc and the structural approach to Gothic architecture,” in The
Engineering of Medieval Cathedrals, Routledge, Ed., 2016, pp. 1-13.

27. 1. Tarrio Alonso, “Los arbotantes en el sistema de contrarresto de construcciones medievales: teorias sobre
su comportamiento estructural,” in Actas del Noveno Congreso Nacional y Primer Congreso Internacional
Hispanoamericano  de  Historin de la  Construccién, 2015, pp. 1-12. [Online]. Available:
https://www.sedhc.es/biblioteca/actas/162-Tarr__o.pdf

28. A.].Mas-Guindal Lafarga, Mecdnica de las estructuras antiguas. O cuando las estructuras no se calculaban. 2011.

29. I Tarrio Alonso, “Pol Abraham y la critica al racionalismo de Viollet-Le-Duc,” in Actas del Sexto Congreso
Nacional de Historia de la Construccion, 2009, pp. 1393-1406.

30. H.]J. Cowan, “Structural Design by Observation of Failures HOw the Gothic Master Masons Determined
the Dimensions of their Structures,” Archit. Sci. Rev., vol. 35, mno. 2, pp. 51-58, 1992.
https://doi.org/10.1080/00038628.1992.9696713.

31. L. T. Courtenay, “The Engineering of Medieval Cathedrals,” Eng. Mediev. Cathedrals, pp. 1-360, 2016.
https://doi.org/10.4324/9781315239989.

32. V. Leblond, La Cathédrale de Beauvais. Henri Laurens, 1926. [Online]. Available:
https://gallica.bnf.fr/ark:/12148/bpt6k61054041/f8.item.texteImage

33. C. W. Condit and R. Mark, “Experiments in Gothic Structure,” Technol. Cult., vol. 24, no. 2, p. 261, 1983.
https://doi.org/10.2307/3104043.

34. M.-K. Nikolinakou, A. J. Tallon, and J. A. Ochsendorf, “Structure and form of early Gothic flying
buttresses,” Rev. Eur. Génie Civ., vol. 9, no. 9-10, pPp- 1191-1217, 2005.
https://doi.org/10.1080/17747120.2005.9692807.

35. D. Theodossopoulos and B. Sinha, “Structural safety and failure modes in Gothic vaulting systems,” in 8th
international ~ seminar  on  structural — masonry, 2008, pp. 2-9. [Online].  Available:
http://www .research.ed.ac.uk/portal/files/8768078/Structural_Safety_and_failure_modes_in_Gothic_vault
ing_systems.pdf

36. J. Heyman, Geometry and Mechanics of Historic Structures. Madrid, 2016.

37. S. Huerta Fernandez, “The Debate about the Structural Behaviour of Gothic Vaults: From Viollet-le- Duc
to Heyman The Debate about the Structural Behaviour of Gothic Vaults : From Viollet-le-Duc to Heyman,”
in Proceedings of the Third International Congress on Construction History, Brandenburg University of Technology
Cottbus, Germany, 20th-24th May 2009, 2014, pp. 837-844.

38. F. Escrig Pallarés, “La estructura gotica. O de como las fuerzas encontraron su camino,” in La técnica de la
arquitectura medieval, 22., Editorial Universidad de Sevilla-Secretariado de Publicaciones, Ed., Sevilla, 2011,
pp- 251-270.

39. E. M. Kavaler, “Renaissance Gothic: architecture and the arts in Northern Europe, 1470-1540,” Choice Rev.
Online, vol. 50, no. 03, pp. 50-1282-50-1282, 2012. https://doi.org/10.5860/choice.50-1282.

40. R. Harbison, “The built, the unbuilt and the unbuildable: in pursuit of architectural meaning,” Choice Rev.
Online, vol. 29, no. 05, pp. 29-2511-29-2511, 1992. https://doi.org/10.5860/choice.29-2511.

41. P. D. and V. C. R. Kathryn Brush, Artistic Integration in Gothic Buildings. 2016.
https://doi.org/10.3138/9781442671041.

42. G. A.Jimenez and W. P. Moore, “Durability considerations in the design of stone facades,” in Proceedings
of the 2008 Structures Congress - Structures Congress 2008: Crossing the Borders, 2008, pp. 1-9.
https://doi.org/10.1061/41016(314)71.


https://doi.org/10.20944/preprints202504.2330.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 28 April 2025 d0i:10.20944/preprints202504.2330.v1

23 of 23

43. M. K. Parfitt, “Learning from failure: Teaching a course on building performance and forensic techniques,”
in Forensic Engineering, Proceedings of the Congress, 2007, pp. 353-363. https://doi.org/10.1061/40853(217)28.

44. S.Huerta Fernandez, “The Analysis of Masonry Architecture: A Historical Approach,” Archit. Sci. Rev., vol.
51, no. 4, pp. 297-328, 2008. https://doi.org/10.3763/asre.2008.5136.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or

products referred to in the content.


https://doi.org/10.20944/preprints202504.2330.v1

