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Between Memory and Reason: The Brick Wall

Adriana Rossi*; Department of Enginering, Universita degli Studi della Campania Luigi Vanvitelli
(Italy), - adriana.rossi@unicampania.it
Luis Palmero, Escuela Técnica Superior de Ingenieria de la Edificacién, Departamento de
Construcciones Arquitectonicas, Universitat Politecnica de Valencia (Spain) - Ipalmero@csa.upv.es
Sara Gonizzi Barsanti, Department of Enginering, Universita degli Studi della Campania Luigi
Vanvitelli Italy - sara.gonizzibarsanti(@unicampania.it

Santiago Lilo Giner, Department of Architecture, Universitat Politecnica de Valencia (Spain
sanlilgi@ega.upv.es
Abstract
Architecture responds to the social dynamics of uses, articulating the nature of \

the environment in which it is projected with the complex nature of human needs.
In the present case, the culture handed down is based on the tectonic ingenuity and
creativity of the designer who interprets and merges the concept of resistance

find on the domes of Vietri (Italy), or the architectural completion
mentioned in this article, are examples that demonstrate the
brickwork. The result is an unprecedented correlation between

decor/distributio proposes a methodological approach f
compositional reconfiguration of the same typologica i
In continuity with the development of local tradition, the m
texture is managed to meet local needs and ide customised functional and
aesthetic solutions.

Keywords: bricks, wall textures, para is change magiigement, HBIM typological families, generative design

1. Introduction

Working with terragiijs ¢ needs such as drinking or eating but simultaneously demonstrates
man’s ability to i 5 ewing his culture. The continuity of the invention process is a reality that
the history and 14 i
spur that divigms If of Salerno from the Gulf of Naples (Italy). Renowned for its natural beauty, it was

tistic pottery, sold in fashionable department stores during the so-called “economic

istic assortment of multicoloured terracotta pottery exposed in Vietri’s shop dialogues with the
svering the dome of the parish church and the polychrome tiles of benches, votive shrines, and

the light that reverberates from the terminals of the proto-Baroque bell towers at midday (Fig. 2).
ith simple, double, or variable curvature, the peri carmosini multiply the lighting effects at this latitude,
ing the flame that burned at the top of the mythical Lighthouse of Alexandria. The embers (imber, rain),

ippery to water, are an example of a successful adaptation of the original forms: the shaped “bricks” at the
arched base are superimposed in a “herringbone” pattern.

Bibliographic sources from the Swabian and Angevin periods refer to importing a skilled workforce for
qualified labor for the implementation of “scientes facere mattuncello” [1]. Aragonese cedulas attest to the
importation from Valencia of “rajoletes pintados”, later translated in Naples’ slang into “rigiole-rizole”, hence
“riggiolaro” (tiler), namely [2]. During the seventeenth century, the clay biscottis were tin-plated and glazed
twice to be more resistant to the rain that falls here copiously, as Cristofaro Mennella (1967) remarked. The
lead-silicate mixture that vitrifies at a high temperature makes the colours [3] used to decorate the exteriors
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55  brilliant. Indeed, the four-part cells composed of Phyto morphic motifs soon came to rival the richness of marble
56 [4].

[Figure 1 — Vietri sul Mare From left to right: view of the do
multicoloured glazed tiles; from inside the Solimene factory; V

60 [Figure 2 — Theoretical models. The geometries of the cusps and domes of the Early Baroque can be classified
61 according to their horizontal cross-section and elevation developments. Representation of glazed embrices executed in
62 pencil, black and coloured. Indian ink on velum paper by A. Rossi 1991]

63



TEMA: Technologies, Engineering, Materials and Architecture Rivistatema.it
Pesaro court registration number 3/2015 ISSN 2421-4574 (ONLINE)

64 The size of the polychrome tiles allows for the display of original and particularly interesting solutions. The
65  small mosaic tiles were suitable for covering the curved shapes of the end proto-baroque cusps of the bell towers,
66  guaranteeing the continuity necessary to prevent infiltration and subsequent degradation. Surface treatment
67  optimised the waterproofing of the covering. In this way the production of ceramics revitalised a market in
68  crisis. Among the reasons was the low-cost labor caused by the demographic increase at the end of the 16th
69  century.

70 Skilled craftsmen combined the characteristics of glazed and twice-fired clay with construction needs a
71  aesthetic research. bricks suitable for building self-supporting walls were therefore. Emblematic examples are
72 the small colorful "wedge" bricks used in Sicily [5]. In line with the architectural needs that gui

76 effectively resolve the apparent geometric complexity of the main fagade of the factory [7
77  fill the "kidneys" of the small vaults celebrated by Le Corbusier (1923, Vers une Architectu
78  to lighten the inter-storeys [8].

80 2. The brick walls case study

82 After completing an apprenticeship at Frank Lloyd Wright’s studio, Pag (Tu 9 - Cosanti 2013)
83  returned home and started a long journey across southern Italy in a unig gad as a home studio. He
84  stopped in Vietri for a few years, fascinated by the art of lathing . . early thirties, he met Vincenzo
85  Solimene. The enlightened ceramist (faenzaro) commissioned hi i
86  Ricciardi land [8].

87 The terracing is carved into the cliff of the Costiera. It exte
88  facade, designed by the architect from Turin to conceal the bul #uing, is modulated by eleven opaque
89  bodies alternating with almost full-height windows.
90 The nine central bodies circumscribe the interior of the
91  the old Pinto factory, built at Marina di Vietri, re Vincenzo Solimene was a lathe turner before taking over
(Ceramiche Artistiche Solimene). The production cycle is
above. The workstations follow one another, causing
on the fagade [9].

93  organised along a pathway facing an airy hoflow la
94  the increasing convexity of the various nrojec

96  small amphorae, called mummarell&in g, used to keep the water cool. They are of medium capacity,
97  about 2 litres, resting horizont st with the pillars and the connecting ramp. More than 17,000
98  amphorae were forged by e used directly on-site. Crushed on the belly before baking, the

99  bases of the mummarelle ew centimetres from the front, while the necks, turned inwards, are used to

100 h ould facilitate the internal finishing of the plastered and painted wall
101

102 @ s, apparently conical [6] and about 15 m high from the ground, appear as
103 “Qiiig the ro0f garden: a manifesto for what is produced and sold inside.

104 filecoXdistiQhutio, announces the raison d'étre of this work. Starting from the reinterpretation of
105 es, theWrench academy anticipates and addresses some of the priorities that will be of the
106 O odern Movement.

107 p Caniggia and Gian Luigi Maffei (1979) explained in the previous century, tectonic necessities
108

Wate o utilitas. Even for Paolo Soleri, working in the early post-war period, it is impossible to
ife from the place, the who from where, and existence from original residence [11].

tate of the art.

Ithough it does not have a strictly load-bearing function, the characteristic wall made of amphorae
114 ontributes to the stability of the whole, guaranteeing the necessary climatic, acoustic, and luminous comfort. A
115  datum that the metric survey unveils and the analysis of the components describes. These components are
116  identified in shape and colour, configuration and language, geometric and technical, and equipment and
117 processing of the raw materials used.

118 On the data acquired by capturing the point cloud with Terrestrial Laser Scanning (TLS - Fig.3) [12], the
119  accuracy of the “unstructured” model [13] was based and reconstructed (Fig 4). Reliable values, in terms of
120  accuracy and precision, represent the complexity of the existing heritage in BIM applications [14]. The urgency
121  to share a few outcomes led to the development of advanced forms of accessibility for survey documents and
122 their thematic processing.




Rivistatema.it

ISSN 2421-4574 (ONLINE)

TEMA: Technologies, Engineering, Materials and Architecture

Pesaro court registration number 3/2015

123

. p.]

‘n-Rossi 2017

arme

— W W, VD, W W, . R T T

-

~

e o waiin A W Y T WY

R R s G

[Figure 3 — Processing of the survey Faro laser scanne

< w0
AN N
—

supervisor

i, Post-PhD V:alere 2019,

[Figure 4 — Information modelling of the Solimene factory by Umberto Palmieri

126
127
128
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129 4. Data Analysis and First Results
130
131 To advance a more intimate understanding of the construction methods of the “wall component”, the survey

132 was integrated with a photogrammetric acquisition carried out at close range [15]. The bottoms of some
133  amphorae, detached in the facade at eye level, allowed the capture of the single internal configuration with a
134  Structure from Motion (SfM) technique. A Canon 60D APSC camera with a 60mm lens (focal length 5, ISO
135  200) was used for this purpose. Parameters were set, considering the light of the day and avoiding blurring, o
136  of-focus and overexposed images. Post-processing allowed for immediate data development with Agisoft
137  Metashape software. Keeping the alignment and dense cloud creation parameters high ensured the go

138  accuracy of the model, which was scaled using the values acquired with the direct survey. (Fig 5).

139

140
141
142 Further studies allowed t
143 derived using FEM (Finit
144 geometric Level Of J3%y
145 While respecting the overall geometric form, the arrangement of the constituent elements

anical information of a single amphora and wall samples to be
thod) techniques [16]. The data led to a greater definition of the

146  aims to achieve g of interoperability (Fig 6). To breathe new life into the surveyed data by
147  transforming irdesign opportunities, adopting the retrofitting strategy requires transcribing the acquired
148  data into ¢ atabases extracted from as-found models. For this purpose, graphical forms derived
149  from meSQg shed with Basic-Spline geometries offered reliable and valuable support to control the

150  modificatiofif tound remarkable points, lines, and surfaces [17].
151
152 . "ards the design of species

nalisation of design activities in the digital site to restore historic buildings calls for an operational
conceptual inversion of activities. The state-of-the-art survey anticipates and reflects on the project’s quality

15 anéthe current status of existing buildings. However, degrees of accuracy architectural (GOA) and specific
157 neration geometric (GOG) are necessary to interact and support the technical-executive description of the
158  typological families [18].

159 Although different from each other, the handcrafted amphorae have some common characteristics. The bases

160  are approximately 12 cm, the thickness required by the craft, while the length is around 20-22 cm. The
161  interpretation of the formal structure is essential for the representation of a species’ design. In our case, the
162  definition of the parts is base, belly, neck, and rim (fig. 6b). The identification of the geometric locations guides
163  the selection of the “frontiers”, The boundaries between the parts direct the definition of the constraints within
164  which the algebraic fields of existence of the intervals can vary without composing the (invariant) attributes that
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characterize a specific design occasion. The decimal classification system, compatible with its function of using,
guides the organisation of a hypothetical process of generating the geometric form of the wall [19].

The modifications dictated by a hypothetical circumstantial paradigm capable of parametrically modifying
the possible syntactic combinations of the parts configuring the Vietrese amphora are then discussed.

The base of the pitcher/bottle can be approximated to a closed ring. The line is constrained at the initial and
final points, and the programmed strategy uses a geometric grid to populate the reference database with

variables.

In order to generate a logical architecture to support the generative design, the direct survey data were
tabulated and then used to articulate relationships according to three different orders of primary choice
the variation of the geometry of the descriptors in plan and elevation; (b) the variation of the paths alternatigly

considered as guiding and generating lines, or (¢) varying the sections along the path [19].

2
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proved 1o be functional for the purpose: their design respects operational and static needs (they
must store or, be manageable, stand stable, and, not least, characterise the manufacturer). The variations
staidied in the P@an have been related to each other and in relation to vertical development (fig. 8).

&J parametric algorithms (Rhinoceros and Grasshopper) for geometric-spatial analysis and control
escribe the procedure for digitally prototyping a newly conceived modular amphora. This model can
ape and size to design patterns (Fig.10) of simple or inclined surfaces, such as those of the opaque
dies in the Solimene facade and, more generally, free-form configurations with variable curvature. Structural
ions, if “isomorphic” to the intended uses-functions, highlight and validate potential applications.

Consolidated in the free-form methodology [20], BIM applications in visual programming algorithms support
experimentation. Modifiable forms in relation to initial data and programmed transformations can be
interactively controlled via plug-ins [21]. Thus, accessibility and sharing facilitate multidimensional work.

Becoming a collector of surveys and elaborations, the model allows for incorporating their disciplinary
peculiarities to advance knowledge or defining projects for use, maintenance, restoration, and renovation over
the life of the artefact and successively in its “future memory”.
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202 [Figure 8 ens: plans of PET bottles in relation to vertical development — from the course

203 dvanced Techniques of Representation, A. Rossi a.y. 2019-2020]

204

205 6.

206

207 velopments find BIM platforms an excellent support to site management for new constructions
208 d criteria have been adapted to the digital construction of surveyed artefacts. The digital twins

the preventive conservation of historic assets through awareness of the significance of the heritage [23].
ith the 2021 version, Autodesk’s Revit, the software used for this project, provides dialogue boxes
at the user applies to optimise the design details in 3D.

nstraints, inputs and outputs follow criteria identified and defined based on customised studies [24]. It is,
erefore, possible to evaluate alternative solutions using an open-source visual design programming
214 nvironment (e.g., Dynamo).

215 Thanks to the creation of new cloud-based platforms, Revit API Docs, it is, on the other hand, possible to
216  develop an add-in for Autodesk Revit to automate and improve the generative process of as-built digital models
217 by reusing the extracted abstract code.

218 There is not just a path but a sequence to follow. Both the scalability of the method and the advanced levels
219  of interoperability achieved through a series of APIs (Application Program Interfaces), SDKs (Software
220  Development Kits), protocols and BIM applications related to free-form modelling software support the
221  digitisation process of the built heritage. The development of a live app shows how different types of users
222 (professionals and non-experts) can interact with information and eXtended Reality (XR) ecosystems [25].

8



TEMA: Technologies, Engineering, Materials and Architecture Rivistatema.it

Pesaro court registration number 3/2015 ISSN 2421-4574 (ONLINE)
223
EDGE
l NECK | ¢r ho
SHOULDER A 16,1 1780 |
A B
C
BELLY D
E
- F
BASE
G
—e.,  SHOUOER
- | 2 h |
8 A 1.5 134
e . .
gy 9 B | 485 | 124 |
-4 C | 485 6.6 |
6 D 476 | 0.0
| ——— BASE
NECK
SHOULDER
w
Z
w
b
BELLY =
0
wv
BASE o - . . z A ‘
RIM Fr———
NECK { . 96 8=A = . ,
~ SHOULDER / ? : P C N | < )
¢ B \ D A1 196 |
2 L | \‘ . | B | 23 1899 |
s = E c | 264 1817
BELLY g . W b8 ind o D | 654 1559
‘ E 552 | 61
) \ | Folosi4 00
S BASE \ - O F.i.—. =il I
224
225 [Figure 9 — Digital prototyping of a newly conceived modular amphora — from the Laboratory of Advanced
226 Techniques of Representation course, A. Rossi a.y. 2019-2020]
227
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228 ived modular amphora — from the Laboratory of Advanced

229 i urse, A. Rossi a.y. 2019-2020]

230

231

232 1. Conclusions

233

234 If consumed within it, lan, ge use alwaysgcaves degrees of freedom to express new ways of thinking and
235 facade of the Solimene factory, which, in continuity with the
236 velops the aesthetic and stylistic canons of the Vasari masters. The
237 . gth, and aesthetic research in the proposed solution

238 i 1f-supporting, improves thermal-acoustic insulation, controls dispersion,
239 d polychromes. Flexible grids guide the descriptive logic of the surveyed
240 ntrol of the geometric relationships between features that make up the structure of the
241

242 s a powerful aid for applying numerical laws, a synthesis of operational strategies that can
243

244 ebraic existence fields of the detected intervals have been experimented with to derive rows
245 i shape and size. Implicit in the computer system’s algorithmic structure is the clue paradigm’s

for a new approach based on sequences of aids. The certified survey-based workflows and generative
eria related to the services offered by the network allow experts in the field, not only them, to
tomise the generative process by interacting with augmented, virtual and mixed reality experiences.

47

24
250 cknowledgements

251 The authors would like to thank the University of Campania (formerly SUN) for providing the grant: Visiting Professor /
252  Scientist For Teachers (A.Rossi-L.Palmero) Call DR.184/2015 n 20 “V:alere” for funding the research grant for Umberto
253  Palmieri Post-PhD and Call Visiting Professor/Scientist D.R. n® 0094, D.R. n°® 1247/2019 — Project: “The origins of
254  architectural ichnographiae and orthographiae graphic virtualisations”. The authors would also like to thank the students
255  of the course who surveyed the jugs and bottles and whose work was then adapted for the purposes of the article.

256

257

258

259

10



260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304

310
311
312
313
314
315

TEMA: Technologies, Engineering, Materials and Architecture Rivistatema.it

Pesaro court registration number 3/2015 ISSN 2421-4574 (ONLINE)

References
[1] Donatone G (1997) La riggiola napoletana, Napoli: Grimaldi, 1997, p.26. ID. Pavimenti e rivestimenti

maiolicati in Campania, Napoli: Isveimer, 1981.

[2] Donatone G (1974) Maiolica napoletana dell’eta barocca, Napoli: Libreria Scientifica Editrice, Napoli 1974,

pp.15-16.

[3] Rebuffat O (1929) Ricerche tecniche sulle antiche maioliche, Atti Reali Istituto d’Iuc, Napoli Del Castel

Libreria (Solopaca, Italia), p.69.

[4] Pane R (1977) Le riggiole napoletane del Settecento. Tecnica ed organizzazione sociale, in

mobilissimay, vol.16°, fascicolo V; I maestri e le opere, in «Napoli mobilissimay, vol.17°, fascicolo VI,
[5] Ragona A (1986) La maiolica siciliana dalle origini all’Ottocento. Palermo: Sellerio Editore.
[6] Rossi A (2017) The Fagade of Paolo Soleri’s Solimene Factory. Nexus Network Journal 19

vaulting technique of the 19th century, International Journal of Architectur
10.1080/15583058.2018.1476607

[8] Zampino (Ed.) (1995) Gli Spazi della Ceramica, Naples: Grimaldi Editori, pp. -145
[9] Lima A 1, Arnaboldi M (Ed.) (2000) Ri-pensare Soleri. Milano: Jaca Books 20

[10] Polano S (1991) Guida all’architettura Moderna, Milano: Electa, 1991, pgl

[11] Cardellicchio L (2017) Building organic architecture in Italy. CHS jq . , pp. 83-104
[12] Karmazyn H (2017) Dal modello sperimentale al modello matema of ‘dillpscea in Ingegneria civile
Edile Ambientale, relatore prof.ssa Adriana Rossi. Dipartimento DI onda Universita di Napoli
[13] Rossi A, Palmero L, Palmieri U (2020) De la digitalizacion 1 3[M: un caso de estudio | From

10.4995/ega.2020.12835
[14] Rossi A, Palmieri U (2022) From the Survey to the Digita
Tanoue Vizioli SH, Digital Modernism Heritage Lexi . ham, Switzerland: Springer Tracts in
Civil Engineering, doi: 10.1007/978-3-030-76239-1 40
[15] Gonizzi Barsanti S, Palmieri U, Rossi A (2023a) Close Range"Photogrammetry: A Wall Sample Composed
of Jugs, Milano: FrancoAngeli ed., (under p
[16] Gonizzi Barsanti S, Guaghano M, R0s51 ructural analysis for digital (re)construction, Int. Arch.
Photogramm. Remote Sens. Spatial In
[17] Barazzetti L, Banfi F, Bruma
Clouds Using NURBS. Photogram

zzetti L, Cantini L, Oreni D, Banfi F (2018) Generative HBIM
modelling to embody co , LOA, LOI): surveying, preservation, site intervention—the
Basilica di Collemaggio

0233-3

g, Int. Arch. Photogramm. Remote Sens. Spatial Inf. Sci., XLIII-B2-2020,
9/10.5194/isprs-archives-XLII1-B2-2020-1381-2020

1 (2022) Special Issue on BIM and Its Integration with Emerging Technologies. Applied
:5368. https://doi.org/10.3390/app12115368

vC, Attenni M, Potesta G (2021). Regenerative Design Tools for the Existing City: HBIM
: AWldreucci MB, Marvuglia A, Baltov M, Hansen P. (eds) Rethinking Sustainability Towards a
ative Economy. Future City, vol 15. Springer, Cham. https://doi.org/10.1007/978-3-030-71819-0 2

P, Hallot P (2019) Digital Twin: A HBIM-Based Methodology to Support Preventive Conservation
Historic Assets through Heritage Significance Awareness, Int. Arch. Photogramm. Remote Sens. Spatial Inf.
XLII-2/W15, 609-615, https://doi.org/10.5194/isprs-archives-XLII-2-W15-609-2019.

241 Olowa T, Witt E, Morganti C, Teittinen T, Lill I (2022) Defining a BIM-Enabled Learning Environment—
n Adaptive Structuration Theory Perspective. Buildings. 12(3):292.
https://doi.org/10.3390/buildings12030292

[25] Banfi F, Brumana R, Salvalai G, Previtali M. (2022) Digital Twin and Cloud BIM-XR Platform
Development: From Scan-to-BIM-to-DT Process to a 4D Multi-User Live App to Improve Building Comfort,
Efficiency and Costs. Energies. 15(12):4497. https://doi.org/10.3390/en15124497

11



