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16 Abstract

17 By starting from the notions of rhythm, rule, and the analogy betwee

18 music, the research focuses on the analysis and the representation

19 in particular, of facades by comparing two case studies: Muuratsa

22 some specific facade categories: texture, basic co
23 ground, windows, connection to the sky), and g
24 follows these phases: i) the analysis of
25 documentation; ii) two-dimensional rec

26 sections; iii) NURBS modeling. By an
27 representations and 3D models,
28 compositional relationship bet

29 study on the patio’s fronts s

30 textures, rthythm, and ge

31 compositional gramma
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38

39 ging of the utopian and rigid visions of modernity, the architectural image of the post-war period

ires'a multiple and uncertain fluidity, made of fragments of visual languages that blend into each other, defining
ically continuous universe” [1], full of dissonances and alliteration. A new architectural ethics develops, trying
with the social dimension, which has become increasingly predominant with the advent of the new
illennium.

44 Though articulated and diversified, facades are built based on elements that find their individuality within more

45 extensive and general categories characterized by similar meanings (such as windows, walls, roofing, etc.). The

46 hypothesis of the existence of archetypical classes in architectural composition has often been a subject of investigation

47 over time, starting from the Vitruvian primitive hut, whose main points were subsequently reworked by Semper and

48 Shinkel [2]. Regardless of necessary variations, this research can also be found in traditions far from the Western ones,

49 such as in the Japanese culture, in which every architectural sign, from the roof to the floor, is filled with both spiritual
1
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and functional meanings and whose narratives were shared by architects such as Wright and Mies van der Rohe [3].
These primitive elements are comparable to the plurisituational comunsegni of a language. A comunsegno is a sign that
has a shared sense to a given set of interpreters. A plurisituational sign retains its intrinsic meaning regardless of the
situation. The signs of a language are connoted by both properties [8].

As it happens in drawing, the very compositional operation of the facade is, therefore, the manifestation of a
language: it takes the form of a system of interconnections of signs endowed with a relatively shared and constan
meaning, regardless of their specific representation. These signs are related to each other by establishing a rhythm with
a rule defining it. Considering architectural orders, they are the best example of rules and rhythm manifestine in
architecture. Regarding this, Riccardo Migliari believes the definition of the old academic manuals on the cla
order as «tautological and reductive» as «the entirety of ornaments used in architecture and defining decorata

it, but to do so, it is necessary to contextualize what he means by “drawing” of the classical order. T
the facade is, therefore, «the representation, in the front view and in the plan, where necessary,
and of its compositional ruley, but it is also the interpretation of this rule, i.e., the reading of the

part on the other and the measurement of the dimensional relationships of the various part: ofa
general rule which is not a rule, but rather a weft on which design is based, understood a: ]

Rhythm and rules are the basis of music; in fact, for centuries, music and architecture n thgsubject of fairly
in-depth parallelisms by scholars and artists of every field. Primarily, they share nfigurations of
elements in more complex systems: on one side, sounds (waves) over time; ong i ong space, which
produce multiple sensory stimuli and develop functional and semiotic valueS@Both anguages composed of

pauses, modify rhythms, and bind spaces. There is also a similar §3bj o fields to the use of proportions
and harmonic progressions, as Boullée argues in contrast to

6]. «I Tound one of my writings among some
ere is really something about it; the sensation

Fig. 1 — The Babel Tower, as represented by Bruegel in its dizzying masonry rhythms, layered in continuous

2
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evolution. Highlighted in red, the spiraling dynamic of the architecture and its fast and varied rhythm recall the
characteristics of a melody. Source: painting by Pieter Bruegel, Babele Tower, 1563.

2. Methods
Starting from the concepts of rhythm and rules and referring to the analogy between music and architecture, the
research tries to conduct a method of analysis and representation of architecture and, in particular, facades through tw
case studies: Muuratsalo House by Alvar Aalto (1952-53) and Leicester Engineering Department Building by James
Stirling and James Gowan (1959-63) (figs. 2-3). These architectures were chosen because they differ in typologi
uses, although both exploit materials on the facade to define textures and compositional rhythms.
The Experimental House (1952-54) was the self-designed atelier and summer home of Elissa and A

QSPETTO OVEST

SEZIONE AN PROSPETTO SUD

PROSPETTO NORD

Fig. 2 — Plan, sections, and front views elaborated for Muuratsalo House by Alvar Aalto. Source: images created by
the authors.

In 1957, when University College was granted its Royal Charter and became the University of Leicester, plans for
new campus buildings included an engineering building on a site near Victoria Park. The university commissioned the
architects James Stirling and James Gowan for the works, and the building was completed in 1963 on the University
of Leicester campus in England. Its construction was relegated to a place that was not particularly visible, an unwanted
corner, and this, rather than an inconvenience, has been a stimulus, a challenge to overcome the characterless buildings

3
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109 of the neighborhood. The engineers wanted a water tank for the plumbing laboratory on the ground floor; therefore, to
110 create the necessary pressure, the tank was placed on top of the tower, which had to be at least thirty meters high.

111

112 Fig.3-P Jiiews of the Leicester Engineering Department Building by Stirling e Gowan. Source: images
113 created by the authors.

114

115 Two conj@ned towers containing laboratories and offices, whose design is inspired by the superstructure of an
116 ccraft ?er, placed on top of the two cantilevered classrooms. The designed classrooms protrude at right angles,
117 wer also hosts laboratories and offices. The ground floor buildings have a distinctive angled roof to allow

light in - similar to factory roofs - and contain workshops and laboratories. The design of this roof is unique,
two types of glass: translucent multi-layered glass with an inner layer of fiberglass and aluminum-coated
aque glass. The distinction between the two only becomes visible at night when the building is illuminated. The

12 rippling “waves” of the two large glazed roofs, angled at 45 degrees to the towers, face north to provide illumination

122 without direct sunlight (which could affect delicate instruments).

123 Architects James Gowan and James Stirling, plus engineer Frank Newby, created a unique piece of modern

124 architecture designed around the specific needs of the Engineering Department and available campus angle.

125 The investigation methodology focuses on the comparison of some categories of the facade: texture, geometries,

126 and compositional elements of the facade (connection to the ground, windows, and connection to the sky). The
4
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relationship between the two case studies exploits these essential categories of the architectural language to identify
how they act specifically on the progression of the facade, using the architectural comunsegni as the basis for
comparison. In this sense, it is possible to hypothesize interpretations and comparisons between facades with highly
different connotations, relating their individual signs to specific shared contents, regardless of their individual
manifestation [8]. The metamorphosis of the project lies in the variable character of the basic signs of the architecture,
which possess a “range of oscillation” within which to change, even significantly. Therefore, the individua
manifestation of the same sign can totally alter the meaning of a facade, add plasticity, impose shadows, accelerate or
interrupt its rhythm. Precisely this last concept has always been one of the most frequent properties of the compogiti

From the colonnade to the curtain wall, the repetition of modules is a process that unifies a system of individual
a homogeneous meaning. Especially in contemporary languages, the seriality of the elements that mark t

components and creating effective compositional contrasts [1]. This is even more significant when t
architecture comes into play through the movement around and within it. The dynamics of th

surfaces almost vibrate through a language of shapes, lights, and materials [1].
The operating methodology follows these phases: i) the analysis of project

archive an in-depth comparative analysis of the architectural sign and their co
construction of 3D study models is necessary. In some cases, it is not easy to material variations
yarfaces refers to design
drawings for the two-dimensional reconstruction phase and info «ued from historical and current

photographs, through which it was possible to understand better and r ad critical points of the projects.

y empty spaces to mediate the inside-outside relationship,
as if they were modern ruins [10].

Tabula Iliaca Capitolina, the articulation of the bricks on
the walls of the patio of Muuratsalo flous alto seems to have the will of surrounding the visitor with an
iconographic narration on maso nstruction material but also as an element capable of provide unity

The courtyard is partially enclosed by free-wal
simultaneously suggesting a sense of archai

The courtyard fronts ort of sampler pattern in which ceramic and bricks are combined in different
modules, scales, and tr
and durability. In
between inside 3 tio of Muuratsalo House, the built environment is fused with the surrounding
“herged to allow the architecture to frame the lake Lehtisselkd, reminding of the way

oy “l d facades of collapsed buildings frame the sky in Civita di Bagnoreggio [11].

ons on the same material are expressed. In this sense, the square courtyard fronts become the scene for

On th
inse@sitivity” to context, which can often be found in the works of these two architects, manifested as an expression

covers fragments of the modern language, defining a speech of dissonant references, contradictions, and
iscontinuities that nonetheless find their own compositional meaning.

The “construction machine” is assembled with the most unpredictable architectural quotations, in which materials
and shapes juxtapose but never totally merge. Exposed masonry, broad glass surfaces, concrete, and steel alternate in
continuous variations to create different rhythms to the complex volumetric layout, generated to respond to the multiple
uses hosted by the building in a specific way. The lack of a predominant front comes from the importance that Stirling
gives to the internal organization, which peremptorily directs the external appearance based on its necessities and from
which the dissonant and fragmentary narration of the facade derives [9].
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The macroscopic contrast between flat red-brick surfaces and wide glass and metal ones is evident in the Leicester
Engineering Department. Here, the pattern is based less on the material heterogeneity and more on the juxtaposition
between masonry and glass, opaque and transparent materials, red and grey, and blue.

Ultimately, the work of Stirling and Gowan embodies a suite for brick, concrete, glass, and steel, in which the
passages, harmonized by the language, follow each other in the form of function-volumes with distinct rhythms (fig.
4).

 TYVRRRTRRRROANN ==

L) B -
M
|

A

Fig. 4 — On the left: masonry textures in Muuratsalo House, a “
picture by Hassan Bagheri, http://www.zeroundicipiu.it/2012/0

repeated rhythms of windows and
skylights interpose to the linearity of brick walls and co ce: ARUP. (2022). Engineering Building.

4. Geometries
The compositional grammar of ars relatively simple in plan and fronts, as it is for the
volumetric layout. Rectangular room cession, one after another, around a central square (the patio),

ach front, the compositional geometry is given by the juxtaposition of
Sometimes, windows can assume the primary role in the composition, as
ade, however, the window is a minimal square opening whose compositional
e surface. On the South and North sides, the variation is driven by the sloping

mixed rhythms. On the courtyard facades, the rhythm is directed by four main vertical strips and three
ubdivided into additional secondary bands according to the brick change (fig. 5). Geometry and
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214

215 Fig. 5 — Geometric progression scheme on the front of the@gtio in ratsalo House, in which the grid highlights the
216 subdivisions, not only of the openings but mainly of the articula vosition of different masonry patterns. Source:
217 image created by the auth0rs.

218

219 As far as the Leicester Engineering Depa uratsalo House share a composition based on purely flat
220 surfaces (including the cylinders of the spiral by the way, are obtained by an assembly of flat glazed
221 modules), the overall geometry of the y more complex and varied, which can be explained as an
222 interpolation of multifaceted prisms ion of the organisms is characterized by an evolving syncopated
223 rhythm, in which voids spiral a towers accent the constant cadence of the sheds. The research on
224 the internal functional necessi i iffa discordant refrain of overhangs and recesses, jumps, and direction
225 changes.

226 inear and horizontal progressions, configured as flat faces of pure volumes,

The masonry walls

227 ms, whose cavee are represented on the outside with the simple sign of an
228 as the most significant geometric variants, working on alternative compositions
229 is dictates a large part of the facades’ rhythms and movements. The glazed elements
230 peated along its vertical with a double tempo, declaring the internal progression of the floors;
231 ion, they sign top to bottom the volume connecting offices to the stairwell; ultimately, they
232 oow windows” to mark the research tower horizontally. The most iconic element of this architecture
233 Gowan is certainly the shed roof of the laboratory area, whose module, a squared base prism, is repeated
234 the entire surface, with a plan angulation of 45° in relation to the general direction of the envelope.
235 strong pattern that overflows from the base and breaks its linearity, creating a complex game of intersections

glazed block on the back (fig. 6).
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239

240

241

242

243 : aling, as it is for the
244 entrance ramp and most of the angles of the other volumes, which are ving the same direction. Source:
245

246

247 5. Compositional elements

248 In the connection to the ground of Muuratsalo House, Aalto i s with the “foundationless building”,
249 utilizing a floor substructure in the atelier, while choosin: column structure” for the woodshed, which
250 [12]. As for the relationship with the context,
251

252

253

254

255

256 es as an incipit for the game of variations along the elevation.

257 As for the window element, j , the hierarchy among openings is given by the internal distribution.
258 The windows on the privat e small and positioned at the top to avoid prying eyes. A different
259 approach is chosen for the\i of the atelier and the patio; the former was conceived larger to create a visual
260 connection between thaein al space, and the latter was designed to enjoy the surrounding nature in a
261 2 i ed on the West facade create an almost solemn view of the external landscape,
262 ele

263 eering Department Building, the broad glazed surfaces are countered by the introversion of
264 Itifaceted alternation between the uniform and monotone pauses of the masonry texture and
265 dows, which mark the envelope-like thin ribbons, prisms and big transparent planes (fig. 7).
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26

comparison between the glazed elements of the case studies, from which the will to make a correspondence
between external configurations and internal functional needs is observed. In Muuratsalo House (on the left), this is

26 nslated into a series of essential signs, while in the Leicester Engineering Department (on the right), the variety is
270 amplified by the multiple meanings of the place. Source: images created by the authors.

271

272 The connection to the sky in Muuratsalo House is concise, obtained by alternating solids and voids. The choice of
273 white plaster is perhaps a recall of the color of the stones around the lake Lehtisselk, willing to create a mediation
274 between built elements and the context, almost becoming a background to enhance the surrounding nature.

10.30682/tema100010
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275 In the Leicester Engineering Department, the connection with the sky assumes various configurations according to
276 the diversity of the “functional passages” of the building. The vibrant and repeated movement of the glass and metal
277 prisms counters the assertive closure of the office tower (fig. 8). The engineering department is also dynamized by
278 another group of signs of different semantics, which cannot be brought into the Muuratsalo House by Aalto: a chimney,
279 concrete pillars and sinuous spiral stairs mounted in glass cylinders identify a set of vertical elements which delineate
280 punctual variations that link surfaces of different nature.
281
Stack Bond with =
flush martar
1/2 Bond with
concave merlar L Rowlock stack Bond
h ith raked moriar
B S Siretcher Bond with
Header stack  ES | concave morhar
bond with raked H
mortar
\?i:mti'egnnd l‘,ﬁr:::nd with fAlush
mortar
1/2 Bond with raked
marlar
Ceramic file
Verfical stack bond
with concave mortar
Tragh lrent glass
Opaque glass
Opague glass
Structural uprights
Transparent glass
Structural uprights
Opaoque glass
Stone crowning
Heoder stack bond with
concave mortar
1/2 Bond with
concave mortar
282
283 Fig. 8: Connections to the sky compared through axonometric views of the models (at different scales) drawings and
284 photos, highlighting different rhythms and levels of complexity between the roofs of the two case studies and
285 underlining the difference in material dynamics through the elevation. Source: images created by the authors.

10

10.30682/tema100010



286

287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308

309

310
311

TEMA: Technologies, Engineering, Materials and Architecture

Rivistatema.it

Pesaro court registration number 3/2015

6. Results

ISSN 2421-4574 (ONLINE)

The reconstruction methodology chosen for Muuratsalo House and the Leicester Engineering Building, using 2D
and 3D models, allowed the critical reading of the compositional language of the two architectures. The research led to
different results: i) thinking about the relationship between architecture and representation; ii) using 2D and 3D models

to analyze existing architectures.

Drawing is also a critical tool for analyzing, reading, and understanding architecture; therefore, it is necessary to
investigate the generative process of shapes through representation. The study of project drawings, the redra
CAD, and the 3D modeling are phases connected to each other to lead to a critical reading of architecture.

By operating with aggregations and disaggregation, 3D models continuously force us to consider th
among components in spatial, geometrical, compositional, volumetric, dimensional, and hierarchic te
Analyzing Muurtsalo House through 2D and 3D representation makes it possible to understand ho

(bricks) and the assembly techniques generate texture and geometry.

Regarding the Leicester Engineering Department Building, the model initially allo
general volumetric articulation because a complex formal variety characteriz
representation of the fronts and the 3D model were used to understand the re
facades. The whole configuration is characterized by the juxtaposition of
whose openings direct rhythms, textures, and geometries (figs. 9-10).
glazed components and continuous walls determines changes in tex

Y4

and ghometl

’ Fig’®¥ — render of Muuratsalo House. Source: image created by the authors.

components of the
h impacts the facades,

11
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have always held, and still hold nowadays, a ce
the use of current digital tools fits into the a
regarding complex architectures.

The analysis of architectures thro

I role in all the reading processes of the existent reality. In particular,
i but also into the creation of configurations, especially

lish spatial relationships among the parts. It also forces the
logy of the components, which are the generating operations of a
odel forces us to think about the ordering structure.

aling the architect’s design intentions.
various aspects of the architecture (functions, dimensions, composition,
o specific elements of the composition, such as geometry and texture, is also
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