=T
—
—
e
L
w

IDA: ADVANCED
DOCTORAL RESEARCH
IN ARCHITECTURE

Antonio Tejedor Cabrera, Marta Molina Huelva (comp.)



IDA: Advanced Doctoral Research in Architecture
Sevilla: Universidad de Sevilla, 2017.

1.408 pp. 21 x 29,7 cm

ISBN: 978-84-16784-99-8

All right reserved. No part of this book may be reproduced stored in
a retrieval system, or transmitted, in any form or any means without
prior written permission from the Publisher.

EDITOR
Universidad de Sevilla

COMPILERS
Antonio Tejedor Cabrera
Marta Molina Huelva

DESIGN AND LAYOUT BY
Pablo Blazquez Jesus

Maria Carrascal Pérez

Daniel Longa Garcia

Marina Lopez Sénchez

Francisco Javier Navarro de Pablos
Gabriel Velasco Blanco

ADMINISTRATION AND SERVICES STAFF
Adoracion Gavira Iglesias

Seville, november 2017

©2017. IDA: ADVANCED DOCTORAL RESEARCH IN ARCHITECTURE




=T
—
—
-
Ll
w

ORGANIZED BY

UQCC IE‘ eldus arquitectura

d Escuela Técnica Superi
INSTITUTO UNIVERSITARIO Escuela Internacional de Doctorado N abvarskind iis Savills

COLLABORATORS

Consejo Andaluz .
de Colegios Oficiales fundacion arquia
de Arquitectos




All manuscripts have been submitted to blind peer review, all content
in this publication has been strictly selected, the international
scientific committee that participates in the selection of the works is
of international character and of recognized prestige, an scrupulous
method of content filtering has been followed in terms of its veracity,
scientific definition and plot quality.



COMMITTEES

CONFERENCE CHAIRPERSONS

Antonio Tejedor Cabrera, Coordinator of the PhD Program in
Architecture and Director of the University Institute of Architecture
and Construction Sciences, Professor Department of Architectural
Design, University of Seville

Marta Molina Huelva, Secrefary of the University Institute of
Architecture and Construction Sciences, Professor of the Department of
Building Structures and Geotechnical Engineering, University of Seville

ORGANISING COMMITTEE

Maria Carrascal Pérez, Department of History, Theory and
Architectural Composition, University of Seville

Mercedes Linares Gémez del Pulgar, Department of Architectural
Graphic Expression, University of Seville

Angel Martinez Garcia-Posada, Department of Architectural
Design, University of Seville

Pilar Mercader Moyano, Department of Architectural Constructions I,
University of Seville

Domingo Sanchez Fuentes, Department of Urban Planning and
Spatial Planning, University of Seville

Manuel Vazquez Boza, Department of Building Structures and
Land Engineering, University of Seville
CONFERENCE SECRETARY

Pablo Blazquez Jesus, Ph.D. student, Department of Architectural
Design, University of Seville

Marina Lopez Sanchez, Ph.D. student, Department of Architectural
Design, University of Seville

IDA: Advanced Doctoral Research in Architecture



SCIENTIFIC COMMITTEE

José Aguiar-Universidade de Lisboa

Benno Albrecht-Universita IUAV di Venezia

Francisco Javier Alejandre Sanchez-Universidad de Sevilla
Dario Alvarez Alvarez-Universidad de Valladolid
Antonio Ampliato Briones-Universidad de Sevilla
Joaquin Antuna-Universidad Politécnica de Madrid
Angela Barrios Padura-Universidad de Sevilla

José Maria Cabeza Lainez-Universidad de Sevilla

Pilar Chias Navarro-Universidad de Alcala

Juan Calatrava Escobar-Universidad de Granada

Maria Carrascal Pérez-Universidad de Sevilla

Helena Coch Roura-Universitat Politécnica de Catalunya
Jorge Cruz Pinto-Universidad de Lisboa

Carmen Diez Medina-Universidad de Zaragoza
Fernando Espuelas Cid-Universidad Europea

Alberto Ferlenga-Universita IUAV di Venezia

Luz Fernandez-Valderrama-Universidad de Sevilla
Vicente Flores Alés-Universidad de Sevilla

Maria del Carmen Galan Marin-Universidad de Sevilla
Jorge Filipe Ganhao da Cruz Pinto-Universidade de Lisboa
Carlos Garcia Vazquez-Universidad de Sevilla

Sara Giréon Borrero-Universidad de Sevilla

Francisco Gomez Diaz-Universidad de Sevilla

Amparo Graciani-Universidad de Sevilla

Francisco Granero Martin-Universidad de Sevilla
Francisco Hernandez Olivares-Universidad P. de Madrid
Miguel Angel de la Iglesia-Universidad de Valladolid
Paulo J.S. Cruz-Universidade do Minho

Francesc Sepulcre-Universitat Politécnica de Catalunya
Angel Luis Leén Rodriguez-Universidad de Sevilla
Mercedes Linares Gémez del Pulgar-Universidad de Sevilla
Maria del Mar Loren Méndez-Universidad de Sevilla

IDA: Advanced Doctoral Research in Architecture

10



11

Margarita de Luxan Garcia de Diego-Universidad P. de Madrid
Madelyn Marrero-Universidad de Sevilla

Juan Jesus Martin del Rio-Universidad de Sevilla

Luis Martinez-Santamaria-Universidad Politécnica de Madrid
Angel Martinez Garcia-Posada-Universidad de Sevilla
Mauro Marzo-Universita IUAV di Venezia

Pilar Mercader Moyano-Universidad de Sevilla

Antonello Monaco-Universita degli Studi di Reggio Calabria
Marta Molina Huelva-Universidad de Sevilla

José Morales Sanchez-Universidad de Sevilla

Eduardo Mosquera Adell-Universidad de Sevilla

Maria Teresa Muioz Jiménez-Universidad Politécnica de Madrid
Jaime Navarro Casas-Universidad de Sevilla

José Joaquin Parra Bainoén-Universidad de Sevilla

Victor Pérez Escolano-Universidad de Sevilla

Francisco Pinto Puerto-Universidad de Sevilla

Mercedes Ponce Ortiz de Insagurbe-Universidad de Sevilla
Juan Luis de las Rivas Sanz-Universidad de Valladolid
Carmen Rodriguez Lifidn-Universidad de Sevilla

Javier Ruiz Sanchez-Universidad Politécnica de Madrid
Joaquin Sabaté Bel-Universitat Politécnica de Catalunya
Victoriano Sainz Gutiérrez-Universidad de Sevilla

Santiago Sanchez Beitia-Universidad del Pais Vasco
Domingo Sanchez Fuentes-Universidad de Sevilla

José Sanchez Sanchez-Universidad de Sevilla

Juan José Sendra Salas-Universidad de Sevilla

Julian Sobrino Simal-Universidad de Sevilla

Federico Soriano Pelaez-Universidad Politécnica de Madrid
Rafael Suarez Medina-Universidad de Sevilla

Miguel Angel Tabales Rodriguez-Universidad de Sevilla
Antonio Tejedor Cabrera-Universidad de Sevilla

Jorge Torres Cueco-Universidad Politécnica de Valencia
Elisa Valero Ramos-Universidad de Granada

Manuel Vazquez Boza-Universidad de Sevilla

Narciso Vazquez Carretero-Universidad de Sevilla

Tedfilo Zamarreio Garcia-Universidad de Sevilla

IDA: Advanced Doctoral Research in Architecture



LT3

PATRIMONIO Y
REHABILITACION




HERITAGE AND REHABILITATION / PATRIMONIO Y REHABILITACION

p. 565-574: NEW KNOWLEDGE ABOUT THE CHURCH OF SANTA MARIA IN CARMONA / p. 575-585: NOVEDADES EN TORNO A LA IGLESIA DE SANTA
MARIA DE CARMONA
Ojeda Barrera, Alfonso

p. 587-596: GEOMETRY AND CONSTRUCTION THROUGH THE SACRED SPACE OF ANDRES DE VANDELVIRA / p. 597-607: GEOMETRIA Y
CONSTRUCCION A TRAVES DEL ESPACIO SACRO DE ANDRES DE VANDELVIRA
Estepa Rubio, Antonio

p- 609-619: AN APPROACH TO THE IDEAL CONCEPT OF URBAN PLANNING IN THE 18TH CENTURY: COLONIAL SETTLEMENTS IN ANDALUSIA /
p. 620-630; APROXIMACION AL URBANISMO IDEAL EN EL S. XVIII: LAS NUEVAS POBLACIONES DE COLONIZACION EN ANDALUCIA
Quevedo Rojas, Carlos

p. 631-642: POWER PLANT REUTILIZATION STRATEGIES ENEL POWER PLANTS AND PORT OF GENOA CASE-STUDY / p. 643-655: ESTRATEGIAS
DE REUSO DE LAS CENTRALES ELECTRICAS. LAS CENTRALES ENEL Y EL CASO ESTUDIO DEL PUERTO DE GENOVA
Olivieri, Davide

p. 657-664: TECHNICAL-TECHNOLOGICAL AND MATERIALS COMPARATIVE ANALYSIS BETWEEN ITALIAN AND SPANISH MEDIEVAL SHIPYARD
(THE CASE OF VENICE AND SEVILLE)/p. 665-673: ANALISIS COMPARATIVO TECNICO-TECNOLOGICO Y DE MATERIALES ENTRE LOS ASTILLEROS
MEDIEVALES ITALIANOS Y ESPANOLES (LOS CASOS DE VENECIA Y SEVILLA)

Debenedictis, Domenico; Robador Gonzélez, Maria Dolores; Pagliuca, Antonello

p. 675-684: STRATEGIES FOR CONSERVATION OF RELIGIOUS HERITAGE IN THE METROPOLITAN AREA OF LYON/SAINT-ETIENNE (FRANCE). SHORT
RESEARCH STAY AND METHODOLOGICAL TRANSFER / p. 685-695: ESTRATEGIAS PARA LA CONSERVACION DEL PATRIMONIO ECLESIASTICO EN
LA METROPOLIS LYON/SAINT-ETIENNE (FRANCIA). LA ESTANCIA BREVE INVESTIGADORA COMO ViA DE TRANSFERENCIA METODOLOGICA
Mascort-Albea, Emilio J.; Meynier-Philip, Mélanie

p. 697-709: HYDRAULIC HERITAGE AND THE CONSTRUCTION OF THE TERRITORY: THE IRRIGATION COMMUNITIES / p. 710-722: EL PATRIMONIO
HIDRAULICO EN LA CONSTRUCCION DEL TERRITORIO: LAS HEREDADES
Delgado Quintana, Guacimara

p. 723-731: SUSTAINABILITY AND CONSERVATIVE REHABILITATION OF EXTREMADURAN PATRIMONIAL RURAL ARCHITECTURE AGAINST
CLIMATE CHANGE. VEGAVIANA, CASE STUDY / p. 732-741: SOSTENIBILIDAD Y REHABILITACION CONSERVADORA DE LA ARQUITECTURA
RURAL PATRIMONIAL EXTREMENA CONTRA EL CAMBIO CLIMATICO. VEGAVIANA, CASO DE ESTUDIO

Bote Alonso, Inmaculada

p. 743-754: TOWARDS A METHODOLOGY FOR THE ASSESSMENT OF VISUAL IMPACT CAUSED BY RENEWABLE ENERGY FACILITIES ON THE
LANDSCAPE IN CULTURAL HERITAGE SITES / p. 755-766: HACIA UNA METODOLOGIA DE VALORACION DEL IMPACTO VISUAL CAUSADO POR
INSTALACIONES DE ENERGIA RENOVABLE EN EL PAISAJE EN EL ENTORNO DE LUGARES PATRIMONIO CULTURAL

Diego Rodriguez, Jesus Carlos; Chias Navarro, Pilar

p. 767-772: THE URBAN RENOVATION IN PUEBLA, MEXICO. THE HISTORICAL CENTER AS EXPERIMENTAL SPACE. THIRTY YEARS OF CITY
TRANSFORMATION / p. 773-779: LA RENOVACION URBANA EN PUEBLA, MEXICO. EL CENTRO HISTORICO COMO ESPACIO EXPERIMENTAL.
TREINTA ANOS DE TRANSFORMACION DE LA CIUDAD

Cortés Moreno, Jorge David

p. 781-790: THE ORNATE IN THE ARCHITECTURE OF TENERIFE AND GRAN CANARIA: 1865-1935 / p. 791-800: EL ORNATO EN LA ARQUITECTURA
DE TENERIFE Y GRAN CANARIA: 1865-1935
Sabina Gonzélez, José Antonio

p. 801-807: THE CONSERVATION OF THE CONSTRUCTIONS LOCATED ON PROTECTED NATURAL AREAS: RESEARCH EXPERIENCE IN DONANA/
p. 808-815: LA CONSERVACION DE LO CONSTRUIDO EN LOS ESPACIOS NATURALES PROTEGIDOS: EXPERIENCIA DE INVESTIGACION EN DONANA
Rincén Calderén, José Maria; Galén Marin, Carmen; Sanchez Fuentes, Domingo

p. 817-827: TRANSHUMANCE HERITAGE IN THE STRUCTURING OF THE LANDSCAPE, CITIES AND ARCHITECTURE / p. 828-838: EL PATRIMONIO
DE LA TRASHUMANCIA EN LA VERTEBRACION DEL TERRITORIO, LA CIUDAD Y LA ARQUITECTURA
Gutiérrez Pérez, Nicolés

p. 839-848: INTERVENTION IN THE HERITAGE OF RURAL COLONIZATION ARCHITECTURE. THE VILLAGES OF LOS MONEGROS /p. 849-859: INTERVENCION
EN EL PATRIMONIO DE LA ARQUITECTURA RURAL DE COLONIZACION. LOS POBLADOS DE LA COMARCA DE LOS MONEGROS
Prieto Mochales, Luis

p. 861-870: MODERN ARCHITECTURE IN MANZANILLO, COLIMA, MEXICO 1930-1970 (TRANSFER AND ADAPTATION) / p. 871-880: ARQUITECTURA
MODERNA EN MANZANILLO, COLIMA, MEXICO 1930-1970 (TRANSFERENCIA Y ADAPTACION)
Yéfiez Ventura, Marco Antonio; Lépez Garcia, J. Jesls

p. 881-893: FIRSTINTERNATIONAL ARCHITECTURAL JOURNEY OF JUAN MADRAZO /p. 894-906: PRIMER VIAJE INTERNACIONAL ARQUITECTONICO
DE JUAN MADRAZO
Feméndez Martinez, Margarita Maria

p. 907-918: HOUSES, COURTYARD TENEMENT HOUSING, INNS AND SHOPS IN 16TH SEVILLE. ARCHITECTURE, DRAWING AND GLOSSARY OF MASTER
BUILDERS / p. 919-930: CASAS, CORRALES, MESONES Y TIENDAS EN LA SEVILLA DEL SIGLO XVI. ARQUITECTURA, DIBUJO Y LEXICO DE ALARIFES
Nunez Gonzélez, Maria

p. 931-939: TOWARDS THE CONSTRUCTION OF ATLAS OF SURVIVING ARCHITECTURES / p. 940-949: HACIA LA CONSTRUCCION DEL ATLAS DE
ARQUITECTURAS SUPERVIVIENTES
Tejera Mujica, Noemi

p. 951-960: TRANSFORMATIONS OF THE ALCAZAR OF SEVILLE THROUGH ITS IMAGES (1902-1969) / p. 961-971: TRANSFORMACIONES DEL REAL
ALCAZAR DE SEVILLA A TRAVES DE SUS IMAGENES (1902-1969)
Bariasco Sénchez, Pablo

p. 973-980: THE ARCHITECTURE OF POWER. THE ISLAND INSTITUTIONS AND AUTONOMOUS BODIES. ANALYSIS OF THE CASES: GRAN CANARIA,
TENERIFE AND MADEIRA /p. 981-987: LAARQUITECTURA DEL PODER. LAS INSTITUCIONES INSULARES Y ORGANISMOS AUTONOMOS. ANALISIS
DE LOS CASOS: GRAN CANARIA, TENERIFE Y MADEIRA

Hernéndez Cruz, Ricardo Kevin

p. 989-998: PROPOSAL FOR AN INDICATORS SYSTEM OF URBAN INTEGRATION OF THE MARITIME PORTS HERITAGE / p. 999-1009: PROPUESTA
PARA UN SISTEMA DE INDICADORES DE INTEGRACION URBANA DEL PATRIMONIO PORTUARIO MARITIMO
De las Pefias Garcla, Jesus

p. 1011-1020: EMPIRICAL METHOD APPLIED IN RESEARCH ON RESIDENTIAL ENERGY RETROFITTING /p. 1021-1031: METODO EXPERIMENTAL EN
LA INVESTIGACION SOBRE REHABILITACION ENERGETICA RESIDENCIAL
Escandén, Roclo; Blazquez, Teresa; Martinez-Hervés, Monica; Suérez, Rafael; Sendra, Juan José

p. 1033-1042: AESTHETICS OF RUINS AND ETHICS OF ARCHITECTURAL DESIGN: NEW INTERVENTIONS ON ARCHAEOLOGICAL HERITAGE /
p. 1043-1053: ESTETICA DE LAS RUINAS Y ETICA DEL PROYECTO ARQUITECTONICO: NUEVAS INTERVENCIONES EN EL PATRIMONIO ARQUEOLOGICO
Bagnato, Vincenzo Paolo




GEOMETRY AND CONSTRUCTION THROUGH THE SACRED SPACE OF

ANDRES DE VANDELVIRA
GEOMETRIA Y CONSTRUCCION A TRAVES DEL ESPACIO SACRO DE
ANDRES DE VANDELVIRA
Estepa Rubio, Antonio (*)

(*) School of Architecture and Technology. San Jorge University, aestepa@usj.es

Abstract: Mainly we value this work as a review on the importance of the contributions of the
architect Andrés de Vandelvira in the configuration of the new scenario on which the
Architecture of the southern was defined in the XVI; For this, we develop our work through
the formal analysis of its main sacred works, acting both from project approaches and others
substantially executive.

In order to shape the research, we have taken some distance from the achievements we
have worked on, in order to rigorously evaluate, through graphic reconstructions, the main
innovations developed by the master.

We have approached a new interpretation on the project genesis with which Andrés de
Vandelvira operates, based on the knowledge of the trades and the control of the processes,
rather than on the application of specific theoretical methods. This means that in their
production we can discover constant interrelationships between geometry and stonework
(design and construction), which result in formal and stereotomic solutions only
comprehensible from experimentation.

Key words: Vandelvira, Geometry, Stereotomy, Stonework, Construction.

1. Conceptual approach

Before the exposition, it could be said that the reflections on which research is supported are limited to
the analysis and study of models belonging to sacred functional programs (Lazaro Damas 2005). This
consideration allows us to understand some issues, while justifying the emergence of certain solutions
or, in parallel, disables other approaches.

From this position it is accepted that a good part of the conclusions that are going to be presented are
based on graphical reviews', focused to a greater or lesser extent, or in one direction or another, on
the subject studied.

This exercise approximates the evaluation of the vandelviria's architectural language from the formal
analysis of its sacred space?; however, this does not mean that the conclusions reached can not, or
even must be, applied to the full extent of his work; we only indicate that his sacred production is an
independent catalog to understand the greatness of his propositions and the investigative capacity
with which he worked.

According to the scale, the complexity of the program, the capacity of budgets, either by the formulas
deployed, the techniques, the singularity of the essays, or by the urban design, by the relationship with
power, or whatever, it is unquestionable that the particularization of this kind of solutions serves well
enough to support the objectives developed by this study.

When we compare Vandelvira's work with the projects of other masters, such as Ginés Martinez de
Aranda (Clavo Lopez 1999), or even with some less relevant, such as Joseph Gelabert, we
understand that the work supported by José Carlos Palacios Gonzalo (Palacios Gonzalo 1990) and
Barbé Coquelin De Lisle (Barbé Coquelin De Lisle 1977), can be expanded and promulgated beyond
the reworking of existing drawings in the treaty his son Alonso.

' For this reason, the exposition of arguments that has been developed is accompanied by a set of drawings,
perspectives, explanations or developments, without whose presence the wording would be sterile and that, for a logical
matter of space, it is impossible to collect integrally in this paper.

21t is clear that the research work presented, even though it seems to be homogeneous, results from the sedimentation
and accumulation of knowledge that has been acquired on the topic over time. In practice, this means that the
relationships worked through the different sections do not necessarily have the same starting point, nor an equal working
formula, nor the same logic of extraction of results.
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2. Form and construction in the sacred work
of Vandelvira

Starting from a fundamental historiographical
revision, we see that different hypotheses emerge
about the imprint and importance (Chueca Goitia
1995), at the level of work and project, of the figure
of Vandelvira.

2.1. Production system

. . Fig. 1 Egyptian axonometries of the Sacristy of the
In order to understand Vandelvira, it would be sacred Chapel of El Salvador in Ubeda. Drawings of

justified to make a parallel review with the the autor.
contributions of other architects, such as Martinez
de Aranda or Hernan Ruiz, whose works would
support a critical revision through the linear
concatenation creation / ideation / planning /
organization®’. It is precisely thanks to this
succession of hierarchies by which their
contributions manage to overcome the barrier of
time, even beyond their own existence; as for
example would occur with the Cathedral of Jaén,
because in other way, those who came behind
(Alonso Barba or Juan de Aranda Salazar) would
probably have distorted the global idea of Andres de
Vandelvira, perhaps in a way as abrupt as the
intrusion of the baroque choir wall projected by
Gallego and Portal (Galera Andreu 2000).

Needless to say, the idea to be able to control the
project from its earliest stage to its final result, it
was necessary a very thorough training which, as it
could not be otherwise, was closely linked with the
stonework. In addition, it is well known that for
working in this field is required an enormous
capacity for resolution "in an abstract way" (at any
scale and in any place), in addition to an important
specialization on graphic communication
techniques.

We argue that there was a propositional
reformulation that was no longer supported only by
perspective design (as it had been inherited from
Italy), but was now based on a logic of design of an
executive nature. What we have come to defend is rjg 2 Egyptian axonometries of the Sacristy of the
that in the work of Vandelvira, as in the proposals of cathedral of Jaén. Drawings of the author.

others of this time, there is a deep concern to

sponsor the achievement of certain spatial

intentions according to the use of the most correct and coherent executive solution for each case; or
what comes to be the same, because in the projects of Vandelvira does not fit the separation between
ideation and execution. A magnificent egcample4 that shows what has been said would be the sacristy
of the Sacred Chapel of El Salvador in Ubeda.

3 In order to make sense of this discourse, we explored the way in which Vandelvira produced, or what came to be the
same thing, we inquired about what were his main tools of projection, for trying to attack and to know those procedures
of articulation used of according to the guidelines of this new productive language of the XVI (spatial and executive). It is
here that the constant and intrinsic reference is predicted in all his work with respect to the close and inseparable
communion between geometry and stonework; for although it is evident that the very presence of the manuscript of his
son Alonso records this, we can only understand the depth of these roots when we begin to crumble, to "re-project”
some of their solutions in work.

4We can detect how a silent battle is fought against the impregnable laws of the mechanics of the rigid solid and against
the aptitudes of the material used for the construction, that is, the stone.
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There is no doubt that Vandelvira is interested in the perspective construction of the space, otherwise
it would not have projected the Sacristy of the Cathedral of Jaén, according to a so marked system of
organization for the mural planes; although its intention is also crystalline when it bets to promulgate
an action that is justified in the construction, that is, the layout, the rethinking, the cutting or the
assembly, as it happens with its unique contributions for the Chapel of the Convent of San Francisco
in Baeza, Chapel of the Hospital of Santiago in Ubeda, the ochavo of the Church of the Convent of
Santo Domingo in La Guardia, or the Baptistry of the church of San Nicolas de Bari in Ubeda, among
others.

2.2. Technical and geometric invariants

The relations, direct or indirect (Gomez Moreno 1988), with the proposals of Jeronimo Quijano, Diego
de Siloé, Hernan Ruiz, Juan de Herrera, Rodrigo Gil de Hontafién, Juan de Portor y Castro, Ginés
Martinez de Aranda, Francisco del Castillo, Juan de Aranda Salazar, Alonso Barba, or Juan Bautista
Villalpando, present proof that show the previous hypothesis about the existence of means of
exchange that made feasible the construction of solutions previously tested.

Within this catalog vertebrate by Alonso de Vandelvira, not infrequently based on the concrete work of
his father, we could distinguish a couple of general considerations that would help us to understand
the manuscript as a set of solutions and invariants of a technical and geometric character.

The first of these considerations is based on the search for answers to the vertical stabilization of
constructions, resulting in solutions such as pendants, tubs, hoops, arches, corner and corner
openings, stairs, ramps and spiral starecases
(Natividad Vivo 2012).

As might be expected, the second of our
considerations is based on focusing on the
ingenuity with which Vandelvira responds to the
demands for horizontal stabilization, from which will
appear all kinds of vaults, more or less complex,
where it seems to occur for good use of the sphere

as an ideal geometric solution; here we could refer

to the oven vaults, square vaults, diagonals and
oblique, vaults of cruises and, of course, the
murcian cover or the cross chapels and the chapel

of the jarjas.

One of the most relevant contributions that we have
reached throughout the study has been the ‘
assessment of the transcendence of the graphic
planning mechanisms that Andrés de Vandelvira
uses .tO design the :f?tenor of the spaces. Although Fig. 3 Military axonometries of the interior empty space
for this part of the discourse we have to make use of the Church of the Immaculate Conception in Huelma.
of the justification about the develop of a control Drawings of the author.

system based on the way in which interior space is

understood (Lotz 1985).

To justify this idea we rely on the internal volumetric cavity of the Church of the Immaculate
Conception in Huelma. Here there are multiple answers about the orthodox concerns of his time (Lotz
1985) and, in that sense it should be said that, for example, the phenomenological constitution of the
interior space®, despite being worked from perspective visualization, is solved for its appreciation from
the detail and the closeness.

5 In the case of Huelma, the architect had to negotiate with the preexistence of an anterior body that responds to a gothic
language, whose after its insertion within the arranged grid, it achieves an absolute integration with the rest of the fluid
space of a new plant.
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Fig. 4 Military axonometries of the interior empty space of the Cathedral of Jaén. Drawings of the author.

2.3. Executive desing didactics

Another aspect has been the didactic evaluation of his sacred work from the construction. We
understand that in his work there is a discursive development based on the graphic essay, on which
can be explained which were the itineraries that originated certain formal, spatial and constructive
solutions.

The drawing was the fundamental tool for the simulation of the architectural space at that time,
sometimes complemented with the sporadic appearance of models. Although we don't have original
documents that can illuminate the activity of the master in this sense, it is evident that from the study
of the manuscript of his son it is possible to elucidate on the necessity that those laborious stereotomic
tracings had been tried, time and again, to promote the decanting of the magnificent solutions that are
reached.

The constant graphics, which for Vandelvira's case

was redefined in Alonso's court treatise, allows us

to talk about the pre-temporalization of the

executive processes, or what is the same, talk R\

about of the previous planning of the task to | AN N
develop in the plot. In the work of those great deed N\, :
planners of the XVI, we can see a quantitative and DY | ARNAL | 2
qualitative advance on the previous control that ’ ) N N
existed for their realizations, surpassing the S¥
practice, common at the moment, to raise the ;
buildings according to the tests on-site solved.

It would not be strange to catalog the work of
Andres de Vandelvira as a production with doses of
abstraction; because in otherwise it would be
difficult to understand, for example, why there is a
recognizable and comparable spatial model for the
cases of the Chapel of the Convent of San
Francisco in Baeza, the Chapel of the Hospital of ’

Santiago in Ubeda, or the Church of the Convent of °.'° -

Santo_ D‘?m”?go n f"a Guardia, where th? spa‘t|al Fig. 5 Military axonometry of the external volumetric
organization is obtained from the central liberation grganization of the Hospital de Santiago in Ubeda.
of the space through the use of a thick folded wall; Drawing of the author.
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or on the other hand, why there is a same perspective atmosphere in the Church of the Immaculate
Conception in Huelma, in the Church of the Assumption in Villacarrillo, or in the Cathedral of Jaén,
where the spatial sequence is obtained from the categorization of a system of supports ordered in a
grid that gives meaning to the communication of the galleries, in addition being organized thanks to
the elevation of elegant handkerchief vaults.

3. Contributions and findings

From the present study it is also possible to conclude that through the work of Vandelvira, it is
proclaimed the constitution of novel principles to be included into the rules of stereotomy, because his
work is full of solutions little used at this moment, some of these directly resolved by him, and others
executed by his predecessors. The aforementioned principles can be summarized in a clear manner
by the following ideas:

The connection between the design process and the construction process, because the application
of the geometric methods forced to draw in detail each one of the pieces that would be used.

The general simplification of forms towards simple geometrical figures, or parts of them, which
facilitate the complex definition of their spatial compositions.

Equivalent use of circular-cut exploded models and straight-line exploded models (Gentil Baldrich

1996), irrespective of the surface on which it is used, which implies the same geometric cutting
method, either in a vertical or horizontal position, and which responds to the way in which it applies the
graphic theorems used.
We can also point out that the overall proportionality used by Vandelvira in his works (Ortega Suca
2012 and 1991), and in particular the proportionality of the Cathedral of Jaén, derives from certain
spatial solutions tested, as evidenced by the Church of the Convent of Santo Domingo in La Guardia,
or the ruins of the Church of Santa Maria in Cazorla.

3.1. Spacial idealisation

The specific way of proceeding of the masters was based on the idea that all construction, regardless
of its morphology, can be reduced to partial fragments of primitive geometric natures, that by
manipulation will generate more complex groupings. The stereotomy of the Renaissance is basically
articulated around a single geometric process, and that is, the ability to develop surfaces on a
horizontal plane.

591 IDA: Advanced Doctoral Research in Architecture



L
~~ /71 C2 - Cono tangente exterior

e
Area exterior “" 7, C1-Cono tangente interior

Sector esférico

Sector esférico
Proyeccion horizontal

Fig. 6 Stereotomic development of the sphere according to the method of cones. Drawings of the author.

For practical purposes, the way of reducing surfaces to flat fragments that could be brought to the
work in the form of stonework insoles (Natividad Vivé and Calvo Lopez 2012) is supported in two
graphic methods used by Vandelvira in an indistinct way, and sometimes at the same time. These are:

Method of cones: based on inscribing a cone in each course, so that the inner faces of the veils
can be understood as part of this new surface that, unlike the sphere, does allow to be developed in a
plane.
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Fig. 7 Stereotomic development of the sphere according to the method of slices. Drawings of the author.

Method of slices: it is based on the theory of dividing the sphere in parts bounded by sections of
vertical planes that pass through the axis of the surface and that, from the theory of the development
of the circumferences, allows to proceed to its reconstruction on a plane.

There is a constant negotiation® between the graphic and plastic processes used to control the
perspective perception, whose results poses modifications in the cutting system to link the visual
perception with the stonework logic.

& This research also makes explicit the use of geometric methods of intersection of quadratic surfaces, especially for the
treatment of large space spaces, always using large format pieces; and is studied the application of these geometrical
methods on the constructive protocols of material execution and on the procedures of cutting of stonework, which
undoubtedly is one of the fundamental characteristics of the new language of the andalusian Renaissance.
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With this work we also provide a graphic synthesis of the empty spaces of the volumes constructed in
the work of Vandelvira, through the modeling in military perspective of some of the most interesting
space sets of his work, where we can appreciate the spatial singularity of its realizations, and where it
is demonstrated the capacity of experimentation of this architect.

\X@#%
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i

Fig. 8 Egyptian Axonometria of the ochavo of La Guardia (closing with a vault of Murcia). Drawing of the author.

3.2. Experimentation and theatricality

In this study also have worked questions that inquire about the experimental vision that seems to
pursue Vandelvira throughout his professional career. Therefore, if we understand in depth some
details of his work, we shed light on his work of innovation; because the solved cases for the Mallorca
staircase, the via de San Gil, the emperors staircase, the vault of Murcia or the ochavo of La Guardia,
were tests that explain what previously mentioned (Zaragoza Catalan 2007 and Rabasa Diaz 2013).
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Fig. 9 Egyptian axonometry of the emperors staircase (sum of the via de San Gil and the Mallorca staircase). Drawing of
the author.

The first of the entries presents global reflections on the formal and executive design of stairs, helix
staircases and ramps; that is, it reflect the importance that the architect gives to these space systems,
not only for the ability to increase the density of use on the plot, but also because it gives him a fertile
place to prove his particular interest in complex geometric models.

In the sacred spaces of the sixteenth century, we find traces that were the germ of major findings; The
development of stairs designed from helical surfaces made it possible to test, in addition to new space
formulas, interesting cutting systems. The helicoid coverings solved by rule, that is, solved from
helicoids engendered by parallel lines that rotate around the same axis, give way to other more
complex solutions that, for example, for the case of the via de San Gil, arise from the movement of a
semicircle contained in a vertical plane through two lanes, an helix and a vertical line.

The Mallorca staircase satisfies constructive questions also certainly interesting, as we can say that
this type of stair was an early solution based on prefabrication and its self-supporting capacity. There
is no doubt that its formalization is obtained through the overlapping of a single piece that had to be
previously formed, because if we review the manuscript of Alonso de Vandelvira, we see how
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precisely the definition is precisely of the rung which allows vertebrate the stair along its path. It is
crucial to understand how the design of a false support is dimensioned to stabilize all the steps,
achieving a structural effect equivalent to a husillo staircase but now allowing the passage of light
through a hollow with an helix form.

But among the solutions studied, the best to understand the genius of Vandelvira is the ochavo of La
Guardia. He uses here the solution of the model of Murcia, that is to say, a surface of translation that
derives from the sweep of a curve around a axis of rotation. As for its carrying capacity, he makes use
of the static mechanisms arranged for the round chapel by cruisers, whose rigidity emerges from the
monolithism achieved at the points where the transverse and longitudinal ribs intersect.

In addition, in the ochavo of La Guardia we also discovered an obvious attempt to dissociate between
the geometric configuration of the contour of the plant respect to the covering of the space, for which
he designs a pair of frompas aveneradas that allow the effort transmissions in a easy way.

4. Corollary

As a final closing of this paper, we have to mention the importance of the contribution of Vandelvira as
one of the main actors in the change of direction of the architecture of his time (Ampliato Briones
1996).

His extensive work, which we have limited to sacred programs, stands out for solving a catalog of
scales, detailed designs, formal, structural and constructive solutions that have left an indelible record
of the intelligence with which he was able to solve his projects.
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