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Pier Luigi Nervi's work is typically seen in terrakits performance and expression, but the rol&lfication
and construction in his designs has rarely beety fatknowledged. Nervi practiced in a time of mse
economic growth in Italy, but the national constioie industry faced shortages of labor, steel, akill as the
country boomed. As a result, Nervi’'s projectsrofseed intense economic and schedule pressurehvdiced
him to use economical materials and efficient fagntechniques. Rather than limiting expressioese¢h
constraints contributed to the resulting structuressual appeal, as patterns and algorithms based i
construction matched the forms and geometry of stezctural shapes.

Keywords. reinforced concrete, Nervi, columns, piers

Such compelling connections between form and
structural principles are, however, only the most
“...it may be advisable to consider the efficiency of apparent link in Nervi's work. As | have shown
the two separate phases of any architecturablsewhere, much of Nervi's effort went into
achievement: the creative efficiency which deCideSunderstanding not only how form could instantiate
the principal characteristics of the work, and thestructural principles, but also how those forms
efficiency of its realization, which defines themselves could be fabricated. Here, Nervi faced
dimensions and structural characteristics in detailsevere limitations. Postwar Italy enjoyed the
and governs the economic and administrativegreatest economic growth in Europe, but it did so
relations with the contractor.” with very limited access to both material and labor
_ o ) Indeed, the combination of migration to the United
Pier Luigi Nervi [6]  states in the 1950s, a growth rate of over 8%, and
Marshall Plan funding meant that the country
enjoyed full employment, and thus exceptionally
high labor costs. The country’s industrial capacit
as still hampered by damage to factories and
frastructure from World War II's military
%mpaigns and bombing runs, and thus Italy—and
Nervi—faced the problems of constructing on a
rge scale for an explosive economy with
ndamentally limited means.

The works of Italian engineer adnstructeurPier
Luigi Nervi are often cited for their remarkably
expressive approach to structural form. His design W,
and executed buildings for long-span programs sucti1n
as sports arenas, exposition palaces, and even t
Papal Audience Hall in the Vatican City all
demonstrated a fidelity to static principles tragat I
once evident and engaging to even the most casua[)E
observer. Indeed, for Milan architect Ernesto

Rogers, Nervi's work Dbegan in “scientific pesigning under these conditions meant a necessary
certainty,” but "transcended” this deterministic focys, therefore, not only on form and performance,
basis through “intuition,” arriving at a humane, pyt also on the economics and pace of assembly and
experiential approach to structural design andconsgruction. It was not enough, in these

engineering [9]. His structures thus occur at thecongitions, to design a structure that minimized

construction and the country’s exceptionally robustyequired unrealistic quantities ¢dbor. And the

climate of engineering innovation in the mid- construction industry in Italy faced an additional
twentieth century [3].
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hurdle in that most of its labor force was under  apparently independent, are: the refinement
skilled compared with other countries; whereas  of theories of structural analysis, and the
England or the United States could build on consequent possibility of investigating

paradigm-shifting developments in industrial priori the stability of even complicated static
production and material science brought on by the systems; the industrial and low-cost
war effort, Italy had been entirely reliant onAtsis production of high-quality mechanical
partners for its military technology, and had nohe materials such as steel and concrete; and the
the surplus research and development emergence each year of new structures of
infrastructure—or attendant, highly skilled labor— increasing size, such as railway and air
that existed elsewhere [2]. terminals, industrial buildings, stadia, large

theatres, and very tall buildings [5, p.7].
A country that demanded technically advanced

skyscrapers, factories, assembly halls, and trahspoSuch thoughtful balancing of functional and
terminals without a similarly advanced construction material vectors permeated Nervi's work, informing
industry, in the midst of expansionary pricing and everything from large-scale sectional and plan
general tightening in the labor market, was forms through roof patterns and details. One famil
inevitably reliant on extraordinary clevernessts i of structural elements in particular—piers and
designers, and the constraints of the country’scolumns whose shapes were tuned to integrate or to
economic situation made heroes out of those whdoalance circulatory, structural, and fabricational
were able to match Italy’s expansive needs with itsissues—encapsulates the difficulties of designing
limited resources. Nervi was uniquely suited for under such economic pressure while demonstrating
this task having been educated as a civil engineethe fluency with which Nervi was able to deploy
but having spent his early career as a consultant f concrete in complex forms. An analysis of these
the concrete industry working closely with piers’ design and construction reveals his abtlity
architects and builders. He was recognized early i coax such complex forms from fairly simple
his career for his fluency in both structural desig algorithms and on-site processes, suggesting an
and constructional efficiency, and throughout his early precursor to contemporary experiments in
career he operated as consulting engineer, leagarametric design and hinting that a major element
designer, and even builder. His office maintainedin these structures’ visual appeal lies precisaly i
an active experimental yard south of Rome wheresuch underlying rules and basic geometric premises.
hands-on experiments in full-sized concreteln this ‘family’ of piers and columns, Nervi
construction informed the firm’s design work, and balanced strict requirements for simple and rapid
this engagement with actual fabrication andon-site labor with functional and structural
construction led to a number of innovations notperformance to arrive at forms that, through their
only in concrete form, but also in technique, adherence to simple geometric and productive
including several patents. Nervi thus understoodprocesses, are both intuitively comprehensible and
design as a balancing of forces or, as | havesculpturally engaging.

suggested elsewhemguses In particular his work

can be seen as the negotiation between the

Aristotelean division offinal, or functional, and

motive or constructional, causes. For Nervi,

function was further divided into those criteriatth _ o , ,
enabled a structure to perform its desiredNervi's early work was highlighted by his design
circulatory and programmatic functions, and for Florence’s Municipal Stadium (1928-1932) and
(equally important) criteria that revolved around & Similar project for a larger stadium in Rio de
safe, efficient structure. Both of these can ense Janeiro (1935). While the former has become well
as performance based causes, but they were known_for its can_’ulev_ered grandstand roof r_:lr_1d
balanced in Nervi's philosophy and construction bydramatlc spiral stairs, it also deserves recogmitio

an equally important emphasis oraterial causes: for its sectional solution, a reinforced concrete
frame that is repeated around the perimeter of the

...We owe [great structural architecture] to  stadium, offering a repeatable formwork module

the simultaneous appearance of three that was adapted to the stadium’s slightly odd plan
factors. These factors, which are only  This section provided consistent seating throughout
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the two straight grandstands and at the widelystrategy seems simple enough to hardly bear
radiused corners on the field’'s east side. On themention, but a later stadium by Nervi, the Stadio
west, main grandstand side, however, the progranfrlaminio in Rome (1958-59, Figure 1), shows a
called for a 200-meter straightaway as part of asubtle variation on the march of repeated concrete
competition running track, and here Nervi changedframes that was able to more fluently match the
the typical section to provide a shorter, simplerstadium’s plan and section to more localized
stand of seating. The march of concrete framedunctional requirements. In the two earlier stadia
around the stadium guaranteed efficiency inthe repeated use of generic sectional frames
formwork, which was likely re-used for multiple provided the same number of seats at each point in
frames, but it also provided a visual continuity the stands. This provision ignored the rather
between concourses. Such a simple method obbvious fact, however, that seats near the mid-fiel
achieving economic construction in a large stadiumline are more desirable, whereas seats at the end
also informed the project for Rio de Janeiro, wherezones are typically less so. The rigid conceptibn
a single section based on ideal sight lines and &he structural frame thus did not allow the formis o
large, cantilevered upper deck was to be deployedhese two designs to most efficiently disperse
throughout a vast, elliptical plan, accommodatingseating in the most desirable areas.
150,000 spectators with only minor alterations to
the section throughout. However, at the Flaminio, Nervi developed a
structural section that could be extended based on
the desirability of seating in different locations.
The section consisted of two large vertical piers
with a simple span between them—this segment
remained consistent throughout the stadium—and
cantilevered ends that extended up and down from
this central portion. These latter elements were
longer to accommodate more seats, in the desirable
mid-field portions, and shorter, with
correspondingly fewer seats, in the end zones.
Along the main grandstand, the generic section was
further extended to support a large, cantilevered
roof. The section could thus be formed with re-
used formwork in the center portion while the
cantilevers were cast with individually shaped
pieces. Importantly, however, these unique
elements all shared certain important dimensions—
their width, for instance, and the angle of the
seating deck above—which enabled formwork to be
quickly constructed on jigs that replicated thesg k
dimensions—slope and width—while allowing the
important variable dimensions—height and length.
The result was not only a stadium form that was
Figurel. Stadio Comunale, Florence. Pier Luigi Nervi, better tuned to the vagaries of seating preferences
1929-32. East grandstand showing consistent stratt  put also one that visually communicated this
frames (from NerviCostruire Correttamentelate 1) principle via the exposed concrete frames. These
and Stadio Flaminio, Rome. Pier Luigi Nervi & Anid —— gjaments not only support the variably scaled
Nervi, 19?7'?9; '??St Grag?ftf‘ng Sglow'n?htransmgnm seating bowl above, they also provide a measurable
structural frame (Photo by the author) element that highlights the greater or lesser reéch

In each of these stadia, the generic structurdiosec € UPPer rank of seats to the viewer. All of this
came about as a result of functional vectors—came at a slight cost to constructional efficienny,

primarily sight lines and stair slope—and this was that .the subt'ly different concretg elements each
then deployed relentlessly around a ground plar[equwed additional effort to build the custom

based on the dimensions of a playing field. Such %orm\{vork. But this was balanced by a greater
unctional efficiency in having a greater perceetag
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of desirable seats, and by an admittedly intangibleghe transition from one system to another was

visual impact that was more nuanced than that ohandled by shaping the roofs’ lamella grids to ¢rin

the Florence Stadium. diagonal members into either the piers themselves,
or into a deep, trussed girder at the roof badais T
arrangement handled the functional requirement of

_ ) ~leaving large openings at ground level, but it ratd
Both the Florence Stadium and the Stadio Flaminioyrgyide a satisfying visual resolution to the

can be seen as functionally gradient structures, ifransition between the light roof system and the
which their form responds—in large blocks in the heavy piers and foundations. A similar
former case, in more nuanced curves in the latter—rrangement of folded, prefabricated roof ribsydar
to varying requirements of seating over theirn sjtupiers, and a heavy concrete beam that formed
lengths.  In both of these cases, however, thghe delineation between the two was used for a
gradation is handled by discrete elements—concretgonosed rail station in Palermo in 1946, and & hi

structural frames—that can be understood asj947 design for a military swimming pool at
isolated moments in a system that appears to be gyorno.

single smooth transition, analogous to film stills
that when seen in sequence give the sensation (
smooth motion. The transition, in each case, selie
on individual elements that are essentially “frgZzen
that is, shaped and calculated for a single mome
within the functionally gradient shape. While
efficient and effective, such a strategy was
complemented in Nervi's work by a more complex
system of formwork that focused more on the actua
gradient surfaces themselves and that created for
that were both more efficient and more expressive.

Nervi's formwork relied on two strategies to
achieve complex forms using simple materials:
simple timber construction that used ruled geometr
to achieve curved surfaces, afefrocementp or
wire-reinforced light cement, to achieve regular, — !
repetitive units.Ferrocementan particular allowed  Figure 2. Palazetto dello Sport, Rome, Pier Luiin Nervi &
a rudimentary mass-production of forms through  Annibale Vitellozzi, 1956-57; Detail of concrete fa
the use of wood molds over which wire cages could between overheddrrocementgans and supporting,
be easily bent. These cages were then sprayed with poured-in-place concrete piers (Photo by the aythor
aggregate-free cement, which cured into a thin, _ N _
lightweight, yet strong shell. The resulting forms In the 1948-49 designs for a new Exposition Hall in
allowed a wealth of complex shapes on a smallTurin, however, Nervi took the transitional zone of
scale, which when replicated across the surfage of the girder and stretched it to become a more
dome or vaulted roof created patterns that combinegtatically efficient and a more expressive element.
structural and constructional efficiency with The roof of the main hall was built using
recognizable and engaging patterns. lightweight ferrocemento pans, triangular in
section, that when joined by situ concrete ribs
A tentative step toward this system can be found irformed a monolithic, corrugated shell roof. At the
the gathering “fans” that Nervi designed to springing points of the individual corrugations,
condense loads from lightweight, folded plate roofsNervi designed a transitional element that matched
into piers that accommodated large circulatingthe profile of three adjacent corrugations to tifed
crowds. Such roofs formed an important element ineinforced concrete pier below. The pier had to
Nervi's research, beginning with his designs for maximize circulation and exhibit space at its base,
aircraft hangars near Orvieto around 1940. Thes@nd was therefore rendered as a thin, blade-like
roofs were supported by narrow piers designed telement. To gather the compressive loads (and,
maximize the available space for hangar doors, anémportantly, the reinforcing bars) of the
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corrugations, the transitional element thus became the 1960 Olympics, the Palazzo dello Sport and the
fan-like shape in which the triangles of the Palazetto dello Sport [4]. In both buildings, the
prefabricated pans above were traced through #ong-span domical roofs were achieved with precast
narrowing section until they disappeared into theelements—corrugatefgrrocementaimilar to those
width and depth of the pier below. Their complex of the Turin Hall's “nave” but placed on a rotatsn
geometry was achieved using the samegrid in the former, rotated lamellar pans similar t
ferrocementomaterial as the actual pans above,those of the Turin Hall's “apse” in the latter—
which provided a smooth finished surface andwhose constructional grid was necessarily quite
allowed the complex shape of the fan to be renderefine. These numerous small elements had to have
in concrete by simply bending wire reinforcement their individual loads gathered into large, diseret
over a timber mold. This process was also used t@iers that again permitted large crowds to move
produce the diamond-shaped formwork pans of thearound them at their bases. The resulting shapes
Hall's “apse,” although here concrete was pouredwere again triangular fans; the smallealazetto
over the entire surface of the dome to form aachieved this gradient form with simple downstand
monolithic shell instead of the single-directiohsi  beams that were gathered into a shape matching the
in the main hall. section of forked exterior piers (Figure 2), bué th
larger Palazzodemanded a three-dimensional form
Similar gathering fans that, in Nervi's words, similar to that at Turin to blend both the depthd a
provided a static “passage from...continuousthe widths of the roof corrugations with the
undulated structure to [a] discontinuous one formedrectangular section of the pier below.
by the supports” occur in the two indoor arenas for

Figure 3. Comparative plans and elevations of transitionalaete piers in Nervi's work, 1953-1961. (from MNer
Aesthetics and Technology in Buildingj’.)
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These fans show a developing understanding ofmust remain rigidly connected to one another, large
functional gradation based not on the isolated,networks of concrete elements also need built-in
“stop-action” of individually constructed sections, room for thermal expansion and small movements
but rather on understanding tiseirface itselfas  due to uneven loading. Concrete’s brittle nature
both a functionally responsive elemesmtd as a  demands some relief, or play, in larger buildings t
fabrication method. The labor involved in building ensure that stresses do not build up in monolithic
an initial timber jig was considerable, but the structures to the point that they crack individual
continued re-use of such a jig to form multipleevir members. Thus, the engineer is faced with the need
cages, and thus multiple cement fans of such d@o provide stability in one axis and flexibility in
complex shape amortized this labor of manyanother. Similarly, programs such as stadia and
instances, and provided a shape that could beyfinelexhibition halls must balance the need for stabilit
tuned to precisely match fabrication to function. in a given direction with the need to maximize flow
Such a system was, of course, limited to mostlyand visibility for large crowds. It is, therefonept
planar elements, and it relied on the more or lessincommon to arrive at a “program” for a column or
flat (or domical) reinforced concrete surface abovepier that demands a particular cross sectionaleshap
to form a full structural link to both lightweighind  at the top—long in one direction, say, to provide
heavyweight elements above and below. But it alsaobust lateral stability, but short in the other to
provided an architectural element that quite clearl allow flexibility—with a very different shape ateh
spoke to both the distinction between the light, base—blade-like in the direction of greatest
tightly grained structure in the roof domes and thecirculatory flow, for example.
heavier, bearing elements below. This was
important to Nervi, and indeed was a major At UNESCO, Nervi wrote that the piers on the
influence in his fascination with what he termee th ground level had to negotiate between a
“plastic richness” of prefabrication: “transitional haunch of variable section” at their
tops to equalize wind forces, and an ideal ellgitic
...Another specific quality which results section at the ground that was “justified both g t
from these construction methods, which in  technical need for a considerable resisting capacit
many cases may surpass the technical and in that direction and by the functional need to
economical advantages [is] the possibility of  decrease its obstruction for circulation purpoggs [
creating great richness of form, delicate p. 29].” To do this, he developed a system of-cast
refinement of surfaces, and close rhythms, in-place formwork whose makeup was quite simple,
by the repetition of equal elements [4, p. but whose surfaces themselves offered the
98]. transitional form that negotiated between the two
ideal column sections at top and base:

The transition between each section is

obtained by joining with straight lines the
Perhaps the most sophisticated of Nervi’'s formwork  corresponding points of the two extreme
experiments came with a family of structural piers  sections; these lines are easily realized with
that relied on simple timber boards to produce the planks used for the formwork [4, p. 23].
complex, curved concrete shapes (Figure 3).
Beginning with his collaboration with Marcel Nervi's famously terse prose style here belied the
Breuer on the Paris UNESCO building, Nervi profound economies in such a system. By
applied his fluency in board forming to static and beginning with two sections, each tuned to perform
circulatory problems that were inherent in long- its function, and simply connecting equally spaced
span public structures, matching constructivepoints around each sections’ perimeter, Nervi
technique to pressing functional problems anddefined a three-dimensional form that naturally
producing, out of this crucible of tight economics, transformed from one planform to the other. That
elements that remain striking examples ofthe connecting lines were straight guaranteed that
architectural expression. the straight lines of standard timber boards could

define the form; by additionally calculating the

Framed concrete structures require both stabilitysections to have equal perimeters, he could define
and ductility; while beams, girders, and columnsthe entire form with boards of equal width. Fe
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Figure4. Palazzo dello Sport, Rome, Pier Luigi Nervi Figure5. Palazzo del Lavoro, Turin. Pier Luigi Nervi and

and Marcello Piacentini, 1958-59; Detail showing Antonio Nervi, 1960-61; Interior view showing foriya
formally transitional concrete piers (Photo by the transitional piers and mushroom roof structure ¢Rhby
author) the author)

boards would match the straight connecting lines ofposition (Figure 5). In each case, a pair of defjn
a drawing at their edges, but would have to twist t shapes—two rectangles set at 90° to one another at
negotiate between adjacent ruling lines. The tesul Savona, a stable cruciform base and circular top at
were rough hyperbolic paraboloid surfaces, shapeshe Palazzo del Lavoro, for instance—provided the
that are doubly curved and defined by two familiessetting out for drafted ruling lines connecting alqu
of skew lines—in these cases, such lines arepoints along the two perimeters [4, p. 23]. Once
represented by the edges of each timber board. Bthese had been established, horizontal section cuts
making these formwork boards of relatively thin connected equally spaced points on the ruling lines
timber, such a twist could be easily induced with defining stabilizing armatures. On site, workers
relatively light tools and labor on a job site, st  built formwork by twisting thin boards and nailing
Nervi experimented with the technique he them into the armatures, after which these light
developed reusable armatures, spaced at equdimber shells could be hoisted into place anddille
divisions along the length of a pier, that were with concrete that would emerge as a sculptural
defined by measuring equal lengths along the rulingexpression of the transition from one functionally
lines, connecting these points, and arriving at adriven section to another.
transitional section.  When this section was
fabricated in metal or timber, it provided a collar The results of these geometrically-driven forms are
into which the twisting board forms could be najled universally compelling; the patterns formed by the
ensuring adherence to the ideally gradient surface. straight but twisting formwork has typically been
left untouched, and these lines reinforce the gubtl
Nervi deployed this technique throughout the rést o changing and curving surfaces even as they add a
his career, for projects as diverse as the Savaila R profound visual linearity to each pier [4, p. 23}.
Station, the Palazzo dello Sport (Figure 4), ared th is difficult to understand fully these piers’ gednye
gigantic Palazzo del Lavoro for the 1961 Turin Ex- in one glance, and they are thus particularly
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engaging as the eye is encouraged to linger on therand stadia and a regional construction industry tha
as one walks past, seeing the forms unfold as one'was profoundly lacking in the skills and techniques
viewing angle changes. needed to meet these requirements, the design of
these projects was necessarily focused on finding
But it is important to note that these architedtura and expressing clever ways to bridge this gap.
compelling forms arose from tremendous economicSimple drafting algorithms were matched by simple
and schedule limitations. The case of the Palazzgnaterials on the job site—ruling lines became strip
del Lavoro piers is particularly instructive [1]. of timber, in particular. Nervi's knowledge of how
Nervi and his son, Antonio, won the competition in concrete could be formed and how this formwork
July, 1959 for an exposition structure of nearlif ha could be built by only modestly skilled carpenters
a million square feet, and a deadline of less thaned to an orchestrated fabrication process in which
two years for design and construction. Their simple actions of labor and assembly—building a
scheme, for a grid of sixteen concrete piers withmetal jig, for instance, or twisting a single piaife
mushroom-like cantilevered roofs above, wastimber formwork—gradually added to one another
selected almost entirely on the basis that it cweld to create, out of simple materials and basic
efficiently sequenced; re-usable forms could becarpentry, components of exceptional efficiency
staged so that each of the sixteen columns coulénd striking beauty.
progress one after the other, balancing the cost of
forms with the need to proceed rapidly. Once theln Nervi's view, it was important to connect the
geometry of the ideal column had been figured outwork of the engineer and the builder to the
Nervi developed the formwork in six sections per experience of the user, and to do this in ways that
pier, each of which represented a feasible weight t sprung from statically efficient forms and from the
be lifted by site cranes, and a reasonable volume gpatterns of construction that were inherent in
concrete that could be poured in one day. “Theconcrete forming. When faced with choices of
results,” according to Nervi, “were completely geometry or fabrication, Nervi tended toward those
satisfying; the construction time for one column solutions that clearly presented some visual or
was reduce to ten or twelve days, and the surfacetctile connection to the statics or construction
turned out perfectly regular [4, p. 34].” economics involved. Choices such as tapering piers
or self-similar ceiling pan forms cannot, therefore
be strictly explained by their efficiency; insteaide
] ] _ importance of cognition on the part of the viewer
Such blending of static and constructive factorsp|ayed a considerable role in these elements’
permeated Nervi's work, as did his full engageme”tdevelopment. This, to Nervi, was a largely
and enthusiastic acceptance of stark limits in serm unexplainable phenomenon, but the understanding
of budget, schedule, and construc_tional techniquegf 3 structure’s rationale and its development
Scarce resources, a lack of skilled labor, andpgralleled, in his mind, the intuitive development

Nervi's work during the time of Italy’s explosive fapricators:

economy in the 1950s and early 1960s. The

distillation of the functionally gradient pier isub | believe that even philosophers interested in
one example of how the application of structural  esthetics find it difficult to explain the origin
and constructional fluency at the drawing boand of our feelings towards forms which are
on the job site could turn these constraints into  dictated by the laws of statics or dynamics,
works of profound efficiency and clarity. Nervi since those laws are not intuitively

often spoke about how extreme spans produced understood, nor can they be explained by the
greater and greater fidelity to structurally pure  experiences of our ancestors. But there is no
shapes; the suspension bridge, for example, could doubt that any product of high efficiency is
be no other shape than a catenary curve, no matter always esthetically satisfying. In the field of
what aesthetic desires might be brought to its architecture, in which functional, statical,
detailing. The same proved to be true in the realm  and economical needs are intimately mixed,

of constructive technique. As his budgets and truthfulness is an indispensable condition of
schedules grew tighter, and as the gap between his good esthetic results [8, p. 27].
clients’ desires for larger and more elaborate agen
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Such “truthfulness” —
ideal — relied for Nervi on fidelity to “grammar

like literature, he described the rules of statingl
construction as “allow[ing] one to say what is ® b
said in correct, understandable and formally
satisfying sentences [8, pp. 25-26]" [emphasis[l]
added]. While such correctness carries with it an
undeniable tone of authority, this explanation
suggests instead that adherence to such rules arose
from a far more humanist goal of communicating
the genesis and instantiation of a structure to al{z]
appreciative audience.

But this reliance on syntax also arose from
profound constraints. While these structures Hre a
powerfully evocative, their adherence to such [3]
“understandable” grammars stemmed from the
difficult realities of Italian construction in the
postwar boom. Timber formwork certainly left [4]
communicative patterns in concrete—but given the
lack of skilled labor and shortages of steel in the
country, Nervi had little choice but to use cheap,
available boards and similarly available cement and[5]
gravel for his structures. Similarly, the adheeenc

of his ferrocementdormwork to simple algorithms

and materials was a response to labor and technical
shortcomings and a sense of how the resultingg]
constraints could be forged into coherent
constructions. Without constraints, Nervi believed
the architect was at risk of becoming merely an[7]
“artist,” a noble profession in itself but one that
lacked the readily legible grammars imposed on
building design by often-determinant boundaries—
budgets, functional needs, codes, and fabricational
necessities. Acknowledgement of these constraints
was, to Nervi's eyes, a “necessary if not sufficien [8]
base” for architectural expression, and it was the
particular role of the architect—as opposed to the
engineer—to understand these limitations and td]
craft out of them an efficient, affordable response

a distinctly Augustinian that nevertheless provoked a genuine aesthetic
experience in the minds of a structures’ audiedce |
and syntax,” or “the means of expression.” Muchp. 8].
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