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Introduccién resumen

I ntroduccion resumen

1. Objetivos

El objetivo general de esta Tesis Doctoral es reconstruir el proceso de disefio y
construccion de la antigua y nueva basilica de San Pedro en el Vaticano, y de su
entorno cercano. De forma complementaria, se reconstruye la evolucion de la
trama urbana del area del Vaticano, desde su origen hasta la actualidad.

La reconstruccion del proceso de disefio y construccion se realizara de forma
descriptiva y, especiamente, de forma gréfica. Los planos se realizaran con
gran detalle, a escala y con gran precision, utilizando las més avanzadas
herramientas de dibujo digital.

La reconstruccion de las diferentes etapas del proceso de disefio y construccion
de la antigua basilica se realizara por medio de planos de planta, alzados, y
secciones del edificio, junto con algunos detalles constructivos.

Por otro lado, debido a la enorme magnitud y complgjiidad del edificio, el
andlisis y reconstruccion de las diferentes etapas del proceso de disefio y
construccion de la nueva basilica se gecutard unicamente mediante planos de
planta.

Finalmente, |a representacion de la evolucion de la trama urbana del area del
Vaticano se realizara mediante planos de planta, y con dos escalas métricas (en

palmi y metros).

Ademas de estos objetivos generales, con la presente Tesis Doctoral se han
conseguido otros sub-objetivos:

1. Recopilar, ordenar y clasificar, por etapas consecutivas, las referencias
bibliogréficas disponibles sobre la actividad constructiva en el area del
V aticano.

2. Recopilar informacion sobre los edificios méas representativos del area del
Vaticano. Se ha recopilado informacién sobre |a fecha de la construccion y del
derribo de cada edificio; informacion sobre su formay estructura arquitecténica;
asi como informacion sobre las modificaciones mas importantes que han tenido
alo largo de su historia.

3. Recopilar la maxima informacion posible sobre la forma y estructura

arquitectonica de la antigua basilica de San Pedro. Se ha compilado informacién
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sobre los materiales y técnicas de construccion utilizadas en su construccion;
sobre las dimensiones de los diferentes elementos y espacios arquitectonicos;
sobre los diferentes espacios interiores; sobre los edificios colindantes; y en
general cualquier informacion sobre la antigua basilica de San Pedro.

4. Recopilar, ordenar y clasificar, por etapas consecutivas, las referencias
bibliogréficas disponibles, relacionadas con €l proceso de construccion de la
antigua basilica de San Pedro.

5. Recopilar informacion sobre todos los proyectos ejecutados para la nueva
basilica de San Pedro, por todos los arquitectos involucrados en su proceso de
disefio.

6. Andizar todos los proyectos de la nueva basilica de San Pedro para
reconstruir, etapa por etapa, €l proceso de disefio realizado en cada uno de €llos.
7. Recopilar, ordenar y clasificar, por etapas consecutivas, las referencias
bibliogréficas disponibles, relacionadas con €l proceso de construccion de la
nueva basilica de San Pedro.

8. Reconstruir histéricamente el proceso de disefio y construccion de la nueva

basilica de San Pedro, especialmente en su etapainicial.

2. Metodologia

Identificar el proceso de disefio y construccion de cualquier edificio es unatarea
complgja, pero analizandolo en profundidad se puede obtener la informacion
adecuada para lograrlo.

Al analizar un determinado edificio se puede identificar un conjunto de patrones
utilizados de forma reiterada, ya sean proporciones geomeétricas, Como
dimensiones, como pautas de actuacion. Por consiguiente, se puede identificar
un conjunto de reglas compositivas que brindan pistas valiosas para identificar
su proceso de disefio. Este se compone de una secuencia de etapas. Se pasa de
una a otra al tomar ciertas decisiones, de tal manera que € edificio a disefiar
evoluciona paso a paso, y se va perfilando, desde la primera decision, hasta que
esté completamente definido.

Para que un determinado edificio se disefie de forma correcta y armonica se
debe aplicar de forma recurrente en todas las etapas del proceso de disefio un
determinado conjunto -homogéneo y bien definido- de reglas compositivas. Es

decir, durante todo €l proceso de disefio, se debe utilizar un mismo conjunto de
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proporciones geomeétricas, dimensiones y estrategias compositivas. Como
resultado, se obtendra un objeto arquitectdnico en el que no sobre ni falte nada,
y en el que todos sus componentes se relacionan perfectamente entre si por
medio de un mismo conjunto de relaciones, proporciones y dimensiones. En
otras palabras, un determinado objeto arquitectonico estara mejor disefiado y
serd mas atractivo y armonioso si se usa e mismo conjunto de reglas, de forma
recursiva, en todas las etapas del proceso de disefio.
La relacion armonica entre los diferentes elementos arquitectonicos entre si, y
con €l conjunto arquitectonico general, fue denominada “concinnitas” por €l
arquitecto renacentista Leon Battista Alberti. En su tratado De Re Aedificatoria,
describia la belleza en |a arquitectura como "concinnitas'. Y en € Libro IV de
este tratado declara que: "Juzgamos Optimo lo que se hace de tal manera que no se
puede cambiar a menos que se empeore” (1V: 277).
Para identificar el conjunto de etapas del proceso de disefio de un determinado edificio,
primero se debe andizar de manera exhaustiva. El andlisis debe incluir multitud de
aspectos, como, por gemplo, la identificacion de las relaciones geométricas vy
proporcionales existentes en las dimensiones de cada uno de los diferentes elementos
arquitectonicos, las relaciones geométricas y proporcionales entre diversos elementos
arquitectonicos, las relaciones geométricas y proporcionales entre un determinado
elemento y € conjunto total, etc. También deben identificarse determinadas
dimensiones que son importantes o relevantes en e disefio del edificio, ya sea desde un
punto de vista simbdlico o funcional. Finamente, y 1o més importante, se deben
identificar las reglas compositivas por las cuales se pasa de cada una de las etapas de
disefio alasiguiente.
Por tanto, para conocer el proceso de disefio que se siguio en la basilica de San Pedro, o
primero que se harealizado es un andlisis profundo el edificio en busca de determinadas
dimensiones y proporciones geométricas para identificar un conjunto de reglas
tentativas de composiciéon y, con €ello, averiguar la secuencia correcta de etapas de
disefio y las reglas que le permiten pasar de una etapa ala siguiente.
Sin embargo, € andlisis de la nueva basilica de San Pedro es mas complgo que €
andlisis de lamayoria de |os edificios por varias razones:

1. Labasilica de San Pedro ha sido €l resultado de la concatenacion temporal

de partes de proyectos completos realizados secuencialmente por varios

arquitectos en diferentes etapas histéricas.
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2. En cada etapa del proceso de disefio (correspondiente a diferentes etapas
histéricas) varios arquitectos trabajaron al mismo tiempo, colaborando y
compitiendo entre si.

3. La construccion del edificio se prolongé durante muchos afos, por 1o que
las reglas de composicion utilizadas inicialmente diferian significativamente
de las reglas que se usaron en etapas sucesivas. De hecho, incluso los
objetivos deseados para e edificio eran sustancialmente diferentes en cada
época.

4. Los primeros disefios de la nueva basilica de San Pedro mostraban un
deseo de respetar e integrarse con la antigua basilica que se pretendia
reemplazar.

Del mismo modo, el andlisis de la antigua basilica de San Pedro también tiene
importantes dificultades:
1. La antigua basilica de San Pedro no existe, ya que habia comenzado a
construirse en 324 y termind siendo demolida por completo en 1610. Por o
tanto, su disefio no se puede analizar midiendo directamente
2. Solo existe un plano vaido de la antigua basilica, que también se realiza
mezclando el estado que teniaafinales del siglo XVI con el estado que pudo
haber tenido en base a indicacionesy conjeturas.
3. En los afios 40 del siglo pasado se realizaron determinadas excavaciones
parallegar alos cimientos y la parte inferior de algunos muros y columnatas
de la antigua basilica de San Pedro, por lo que se tomaron medidas directas.
Estas medidas, aunque similares a los sefialados en las fuentes histéricas, no

coinciden con €llos.

2.1. Dificultades para reconstruir la evolucion, etapa por etapa, de la trama
urbana del Area Vaticano

La reconstruccion de la evolucion de la trama urbana del area del Vaticano
(utilizando planos a escala) es una tarea extraordinariamente compleja. El
objetivo esreconstruir la trama urbana del area Vaticana en las diferentes etapas
representativas de su historia, mediante planos realizados a escala y con la

mayor precision posible.
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Existen algunos planos realizados con posterioridad al siglo XV1l, pero tan solo
algunos se han hecho con precision. Hasta el siglo XVII solo se realizaron
planos muy burdos, y muchos de ellos apenas son bocetos, ya que los edificios
estan representados de manera desproporcionada y poco realista. A medida que
nos adentramos en el pasado, 10s dibujos son cada vez mas toscos, esquematicos
y desproporcionados.

Latarea parece por tanto imposible de realizar. Sin embargo, se ha disefiado una
estrategia que permite reconstruir con bastante precision los planos de la trama
urbana del area Vaticana, en las fechas en las que apenas se hicieron planos, o
eran apenas unos bocetos. La estrategia se basa en tomar como referencia los
edificios que todavia existen, que sirven de referencia para ubicar otros edificios
que no han sobrevivido hasta la actualidad. Tomando como punto de partida la
situacion actual de la trama urbana del area Vaticana, se puede ir hacia atrés en
la historia y reconstruir la etapa inmediatamente anterior, realizando las
modificaciones oportunas en base a las referencias histéricas disponibles. En
base a esta etapa se puede ir de nuevo hacia atras 'y reconstruir del mismo modo
|a etapa inmediatamente anterior. Y asi sucesivamente.

De este modo, y tomando como referencia los edificios histéricos que alin
sobreviven, y en base a las referencias histéricas existentes, es posible
reconstruir con cierta precision, latramadel tgjido urbano del éarea del Vaticano,
desde sus origenes hasta la actualidad.

Los planos a escala resultantes son de gran importancia para la Historia del Arte, y
pueden ser de gran utilidad en varios aspectos, y permiten una mejor comprension de la
historia del area del Vaticano, y especialmente su desarrollo social, artistico,
arquitectonico y urbanistico.

Estos planos detallados también permiten contextualizar hechos aislados de la historia
del arte en el érea vaticanay su entorno inmediato, permiten visualizar € tejido urbano
en cada una de sus etapas histéricas. Igualmente, proporcionan un contexto adecuado
para el andlisis de la evolucion histérica de los edificios més importantes del area, tales
como la antigua basilica de Constantino, la nueva basilica de San Pedro, €l Mausoleo de
la dinastia Severa, el Mausoleo de Honorio, e Circo de Nerdn, y muchos otros.

Por supuesto, los planos reconstruidos no pretenden ser definitivos, ya que se pueden
mejorar con futuras investigaciones de estudiosos de cuaquier edificio del area

vaticana. A partir de nuevas investigaciones, estos planos pueden enriquecerse,
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proporcionando informacion cada vez mas precisa y detallada sobre el estado de la

trama urbanaen las diferentes etapas de su evolucion histérica.

2.2. Dificultades para identificar el proceso de disefio de la antigua basilica de
San Pedro

Para identificar el proceso de disefio de la antigua basilica de San Pedro,
teniendo en cuenta la poca informacion disponible, se ha disefiado una
estrategia compleja, basada en la propuesta reiterada de hipotesis tentativas del
proceso de disefio.

Esta estrategia consiste en tres etapas.

1. En primer lugar se deben recopilar informacion sobre todas las dimensiones
disponibles en las diferentes fuentes histéricas de los diferentes elementos
arquitectonicos de la antigua basilica.

2. En segundo lugar, se deben identificar de forma provisional varias estrategias
del proceso de disefio.

3. En tercer lugar, se deben evaluar todas las posibles estrategias de disefio
tentativas, hasta encontrar una en la que las dimensiones de los diferentes
elementos arquitectonicos difieran 10 menos posible del conjunto total de
mediciones disponibles en las referencias historicas.

Cada estrategia de disefio tentativa tiene una forma diferente de generar las
dimensiones de los diferentes elementos arquitectonicos, por o que cada vez
que se define un determinado elemento arquitectdnico se debe comparar con las
medidas historicas disponibles. Si las dimensiones son similares, el proceso de
disefio continla, pero s las dimensiones de los elementos arquitectonicos
generados difieren de las mediciones histéricas, se debe rechazar la estrategia
tentativa de disefio y se debe seguir otra De esta forma, se egecutan
secuenciamente diferentes estrategias tentativas de disefio hasta encontrar una
en la que las dimensiones de |os el ementos arquitecténicos generados coincidan

aproximadamente con las dimensiones disponibles en las referencias histéricas.

2.3. Dificultades para identificar e proceso de construccion de la antigua
basilica de San Pedro
La principal dificultad para identificar el proceso de construccion de la antigua

basilica de San Pedro es |a falta de referencias histéricas y la poca fiabilidad de
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las primeras referencias existentes (como es el caso de las primeras biografias
papales del Liber Pontificalis).

Sin embargo, los hallazgos arqueol 6gicos basados en excavaciones realizadas
en la década de 1940 pueden complementar |ainformacion histérica.

De forma complementaria, €l conocimiento de los detalles constructivos, las
soluciones constructivas y los materiales empleados en cada época implica un
cierto orden cronoldgico previsible, asi como unos plazos |6gicos en el proceso
constructivo. Por tanto, el conocimiento arquitecténico y constructivo permite
complementar la evidencia arqueoldgica y la evidencia histérica. De este modo
se puede determinar con considerable certeza el proceso de construccion de la
antigua basilica desde el inicio hasta el final de su construccion. Del mismo
modo, es posible determinar de manera confiable la evolucion del aspecto de la
antigua basilica desde su finalizacion hasta el momento en que fue demolida,

paradar paso ala construccion de la nueva basilica.

2.4. Dificultades para identificar el proceso de disefio de la nueva basilica de
San Pedro

Como consecuencia del apartado anterior, para deducir el proceso de disefio de la nueva
basilica de San Pedro, se deben recopilar todos los proyectos de todos los arquitectos
involucrados en las diferentes etapas de su proceso construccion.

Cada proyecto es vélido ya que proporciona informacién valiosa. Es cierto que algunos
proyectos fueron redactados para ser gecutados; otros fueron simplemente propuestas
tentativas que mostraban una determinada idea 0 un camino a seguir; otros eran
descabellados, ya que eran enormemente grandes (fuera de | as posibilidades econdémicas
reales y fuera de plazos manejables), 0 se basaron en ideas personales sin tener en
cuenta el entorno real construido; y otros fueron simplemente tratados tedricos hechos
como resultado de lo aprendido, y que poco tenian que ver con proyectos encargados y
reales.

En cuaquier caso, se deben analizar todos los proyectos disponibles, y a partir de la
concatenacion de sus aportaciones individuales se puede elaborar una trama capaz de
integrar cronologicamente los diferentes proyectos entre si, y capaz de relacionarlos de
unaformau otra con el avance de las obras.

Para iniciar € proceso de construccion, es fundamental identificar geométricamente el

"nucleo central de Bramante" para comprender € resto de proyectos y establecer un hilo
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narrativo secuencial para reconstruir lo que podria denominarse "el proceso del proceso
de disefio". No hay una sola referencia historica sobre la existencia del proyecto de este
"nlcleo central de Bramante" (que incluye los cuatro grandes pilones centrales y los
contra-pilones correspondientes), pero sin duda debe haber existido ya que se construyo,
por lo que se pueden realizar y reconstruir mediciones directas.

Una vez identificado y reconstruido e "nucleo central de Bramante', se pueden
entender los proyectos realizados por los sucesores de Bramante, ya que todos o
respetaron y lo integraron en sus propuestas. Y de esta forma se puede deducir €l

complegjo proceso de disefio seguido en la nueva basilica de San Pedro.

2.5. Dificultades para identificar el proceso de construccion de la nueva
basilica de San Pedro

Con lafinalidad de identificar el proceso de construccion de la nueva basilica de
San Pedro, dando respuesta a muchas preguntas que aln existen, se han
analizado todos los proyectos conocidos llevados a cabo por todos los
arquitectos implicados. Se han analizado tanto los proyectos destinados a ser
gecutados, como los proyectos que simplemente expresan una idea y que
estaban destinados a seducir alos clientes, como los proyectos de obra, bocetos
de obra, bocetos de resolucion de problemas especificos, etc.

Se ha dado una especial importanciay dedicacion a periodo comprendido entre
los afios 1504 y 1520, y en especial al andlisis de los primeros bocetos de
Bramante, Giuliano da Sangallo y Fra Giocondo, con el fin de reconstruir
adecuadamente el proceso de disefio inicial y tener una idea correcta de las
primeras intenciones y, con ello, reconstruir adecuadamente el proceso de
construccion de la nueva basilica, especialmente en su primera etapa.
Evidentemente el trabajo tiene un alcance gigantesco, y en esta Tesis, por
razones de limitacion de la informacion maxima admisible (50 MB), solo se

incluye una peguefia parte del trabajo realizado.

3. Conclusiones

El objetivo general de esta Tesis Doctoral es determinar el proceso de disefio y
proceso constructivo de la antigua y de la nueva Basilica de San Pedro, y la
evolucion temporal de latrama urbana del érea V aticana.

Este objetivo general consta de tres objetivos principales:

VIl



Introduccién resumen

a. Reconstruccion por etapas de la evolucion de la trama urbana del area del
V aticano, desde su origen hasta la actualidad.
b. Reconstruccién del proceso de disefio y construccion de la antigua basilica
de San Pedro
c. Reconstruccion del proceso de disefio y construccion de la nueva basilica
de San Pedro
Cada uno de estos objetivos principales se ha logrado a través de los diferentes
capitulos de esta Tesis, junto con otros objetivos complementarios, como se

muestra a continuacion.

Objetivo a

Reconstruccion por etapas de la evolucion de la trama urbana del area del
Vaticano, desde su origen hasta la actualidad.

Este objetivo se halogrado en e Capitulo 2 delaTesis Doctoral.

En este capitulo se ha creado un relato histérico basico, y se han descrito
secuencialmente los eventos mas importantes que ocurrieron en e area del
Vaticano desde su origen hasta el presente. El relato se ha estructurado en 29
etapas consecutivas, correspondientes a las etapas mas significativas de la
historia del Vaticano.

Del mismo modo, se ha realizado una reconstruccion gréfica de la evolucion de
la trama urbana del area del Vaticano en 29 etapas consecutivas. Para €llo, se
han realizado 29 planos a escala, correspondientes al estado de la trama urbana
en las 29 fechas mas representativas de su historia.

Objetivo b

Reconstruccion por etapas del proceso de disefio y construccion de la antigua
basilica de San Pedro

Este objetivo se halogrado en los capitulos 3, 4, 5, 6 de la Tesis Doctoral.

En e capitulo 3 se ha realizado un relato histérico sobre el proceso de
construccion de la antigua basilica de San Pedro, asi como su evolucién
temporal, desde su construccion hasta su demolicion.

Pararealizar este relato historico, en primer lugar, se han identificado el inicio y
el final de las obras, asi como las etapas mas caracteristicas del proceso

constructivo de la antigua basilica de San Pedro. Del mismo modo, se han
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identificado las etapas mas caracteristicas de su evolucion temporal, desde que
se construy6 hasta que fue derribada.

Las diferentes referencias historicas disponibles se han recopilado, clasificado e
integrado por etapas. A partir de estas referencias y a partir del analisis de los
diferentes dibujos histéricos disponibles se ha realizado un relato basico sobre
el proceso de disefio y construccion de la antigua basilica de San Pedro.

Sin duda, tuvo que haber un proyecto completo para la antigua basilica de San
Pedro, ya que inicialmente se construyd una enorme plataforma sobre la que se
construyo la antigua basilica.

En el capitulo 4 se ha podido reconstruir todas las etapas del proceso de disefio
del proyecto de la antigua basilica de San Pedro, probando con diferentes
escenarios compositivos y contrastando los resultados obtenidos con la
evidencia histérica disponible.

La antigua basilica de San Pedro tuvo que ser cuidadosamente disefiada por su
importancia social, y especialmente por su importancia religiosa y politica. Por
lo tanto, los diferentes componentes del edificio no se pudieron disefiar al azar.
Como en todo buen proyecto arquitectonico, los diferentes elementos
arquitectonicos de la antigua basilica debian estar perfectamente relacionados
geométricamente entre si, como resultado de la aplicacion redundante del
mismo conjunto de estrategias compositivas 'y del mismo conjunto de relaciones
geomeétricas. Las reglas compositivas y las relaciones geométricas utilizadas en
el disefio de la antigua basilica se han deducido a partir de una estrategia
compleja, pero eficaz.

Inicialmente, se han probado tentativamente diferentes combinaciones entre
ciertas estrategias compositivas y ciertas relaciones geométricas. A partir de
ellas, se ha reconstruido un proceso de disefio tentativo, definiendo tanto el
punto de partida como el camino a seguir. Durante este proceso de disefio se
obtienen las diferentes partes de la basilica, cuyas dimensiones deben ser
comparadas con las dimensiones conocidas a partir de la evidencia histérica
disponible. Si alguna dimension no coincide, es necesario retroceder y seguir
probando un nuevo conjunto de relaciones geomeétricas con una nueva estrategia
compositiva. Con este nuevo proceso de disefio, se vuelven a obtener las
diferentes partes de la basilica, cuyas dimensiones deben ser comparadas, una

vez mas, con la evidencia histérica conocida. Continuando con este proceso,
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llegara un momento en el que sea posible definir un determinado proceso de
disefio que da como resultado una basilica en e que las dimensiones de sus
diferentes elementos arquitecténicos resultantes coincidan con las dimensiones
de la evidencia histérica disponible.

A partir de esta metodologia se ha reconstruido €l proceso de disefio de la
antigua basilica de San Pedro, tanto en planta como en seccién, y se han
identificado todas sus etapas, desde la primera decision, hasta la finalizacion del
proyecto.

La identificacion del proceso de disefio permite reconstruir con precision la
formay dimensiones exactas de todos los componentes de la antigua basilica de
San Pedro, y en base a esto ha sido posible reconstruir su proyecto gecutivo
(plano de plantay plano de seccion).

La planta reconstruida en el capitulo anterior debi6 coincidir basicamente con la
planta que pudo haber tenido la antigua basilica hacia €l afio 514 cuando se
termind su construccién. Por tanto, a partir de esta planta se pueden identificar
las etapas mas importantes tanto de su proceso constructivo como de su
evolucion temporal, desde que se construyo hasta que se derribd.

En el capitulo 5 se haidentificado el proceso constructivo de la antigua basilica,
reconstruyendo gréficamente el estado del edificio en cada una de sus etapas
mas caracteristicas, teniendo en cuenta las referencias histéricas disponibles. A
partir del estado de la edificacion en 514 se ha vuelto a rastrear las principales
actuaciones constructivas realizadas en cada etapa, por lo que cada una de las
etapas se ha definido gréficamente con bastante precision.

De forma complementaria, en este capitulo se han identificado las etapas mas
importantes de la evolucién de la antigua basilica de San Pedro alo largo de la
historia, desde que se construy6 en € 514 hasta 1505, poco antes de empezar a
ser derribada para dar paso ala construccion de la nueva basilica.

Cada etapa del proceso constructivo y de la evolucion temporal de la antigua
basilica de San Pedro se ha representado por medio de planos de planta a escala
con e mayor detalle posible. Los planos de planta no solo muestran la
evolucion de la antigua basilica, sino también la evolucion de los edificios en su
entorno.

En este capitulo también se han logrado dos objetivos secundarios.
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1. En primer lugar, y como consecuencia de la reconstruccion de las etapas mas
importantes del proceso constructivo y de la evolucion temporal, se ha podido
completar un relato historico detallado sobre la evolucion de la antigua basilica
desde €l inicio de su construccion hasta que finalmente fue derribada.
2. En segundo lugar, se ha podido recopilar una bibliografia muy extensa y
completa, relacionada con e proceso de disefio y construccion de la antigua
basilica, y que sin duda puede facilitar el trabajo de los historiadores que deseen
realizar investigaciones especificas sobre determinados aspectos relacionados
con la antigua basilica de San Pedro.
En el capitulo 6, a partir de la informacidn generada en los capitulos 4y 5, y
teniendo en cuenta la documentacion histérica y los dibujos histéricos
disponibles, se ha podido reconstruir el aspecto de la antigua basilica de San
Pedro en tres etapas fundamental es de su existencia:

- Afio 514. Cuando la antigua basilica se construy6 de forma compl eta

- Afo 1003. Hacialamitad de la existencia de la antigua basilica

- Afo 1505. Cuando la antigua basilica comenzé a ser derribada
La reconstruccion del aspecto de la antigua basilica en estas tres etapas se ha
realizado mediante planos de planta a escala, con el mayor detalle posible y con
las dimensiones mas importantes. Uno de los aspectos méas destacados de los
dibujos realizados es la reconstruccion de la variacion de nivel del terreno
circundante a cada lado de la antigua basilica. Se observa como con €l paso del
tiempo e nivel del terreno en e lado sur de la basilica fue subiendo
paul atinamente como consecuencia de la recurrente pavimentacion del terreno.
L os planos realizados para cada etapa han sido |os siguientes:

- Planta

- Seccién transversa

- Seccion longitudinal

- Fachada sur

- Fachada este

- Fachada este al Atrio

- Fachada oeste
L os planos se han realizado con todo rigor y precision, y representan en detalle
las diferentes partes de la antigua basilica de San Pedro y los edificios de su

entorno inmediato. Por este motivo, estos planos pueden resultar de gran
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utilidad para los historiadores que deseen investigar un aspecto concreto de la

antigua basilicay su entorno.

Objetivo c

Reconstruccion por etapas del proceso de disefio y construccion de la nueva
basilica de San Pedro

Este objetivo se halogrado en los capitulos 7, 8, 9 de la Tesis Doctoral.

En el Capitulo 7 se ha realizado un relato histérico completo del proceso de
disefio y construccion de la nueva basilica, desde su inicio en la época del papa
Nicolés V (1447-1455) hasta su finalizacion en la época del papa Algjandro VI
(1655-1667). Paralarealizacion del relato historico se han agrupado, clasificado
e integrado un gran ndmero de referencias histéricas y estudios historicos
relacionados con el proceso de disefio y el proceso de construccion de la nueva
basilica

El relato histérico se ha estructurado en base a los periodos histéricos
consecutivos identificados en e proceso de disefio y construccion. Estos
periodos se han delimitado, a su vez, en base a la presencia de los actores mas
importantes en el proceso de disefio (papas y arquitectos), cuya actividad ha
influido directamente en la evolucion del proceso de construccion de la nueva
basilica de San Pedro.

Sin duda, este relato histérico tiene un gran valor histérico ya que permite
conocer con el mayor rigor posible el proceso de disefio y construccion de la
nueva basilica, y contiene una enorme cantidad de referencias histéricas para
aquellos estudiosos que deseen indagar en detalle algun aspecto especifico de la
misma.

El relato histérico realizado ha complementado los relatos previamente
existentes debido a la exhaustiva recogida de datos histéricos, y especiamente
por las conclusiones obtenidas en el andlisis realizado de los diferentes
proyectos de la nueva basilica de San Pedro. El andlisis riguroso de estos
proyectos ha permitido complementar los vacios existentes en los relatos
historicos parciales previamente existentes y ha proporcionado un hilo
conductor solido paralagénesis de un relato completo.

Por supuesto, el relato histérico confeccionado no pretende ser exhaustivo, y

seguramente contiene deducciones que, en base a nueva informacion que pueda
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aparecer en e futuro, pueden modificarse parcialmente. Sin embargo, estos
pequefios cambios posibles sin duda pueden enriquecer este relato, pero
creemos que no alterarian su vigencia, su esenciay su estructura basica.

En € capitulo 8, a partir del relato histérico completo que se ha realizado en €
capitulo anterior, se puede deducir que e proceso de disefio de la nueva basilica
fue sumamente complejo e involucrd la actividad de varios arquitectos en
diversas etapas historicas.

El proceso de disefio se origino en lavoluntad de Nicolas V dellevar a cabo una
importante renovacion de la antigua basilica de San Pedro. Sin embargo, apenas
realizd pequefias obras en la zona occidental que supusieron la construccion de
los cimientos de un nuevo abside occidental. Sin embargo, tuvieron una enorme
importancia en el futuro del edificio debido a la voluntad de Julio Il de que
estos cimientos sirvieran para construir un nuevo abside que albergaria su
propia capillafuneraria.

Julio 11 cred una estrategia de disefio complicada basada en la creacion de un
equipo formado por tres arquitectos que competian y cooperaban entre si, y no
se construiria nada sin el acuerdo de los tres arquitectos. Siempre deberia haber
tres arquitectos, y tras la muerte de un arquitecto otro ocuparia su lugar. En
general, cada arquitecto puede realizar propuestas de forma independiente, que
deben integrar las partes ya construidas. De todas las propuestas realizadas, solo
se construyeron parcialmente aquellas que contaron con el consenso de los tres
arquitectos. De esta forma se iba avanzando en la obra, construyendo solo
algunos fragmentos incluidos en alguno de los proyectos realizados por alguno
de los arquitectos del grupo. En ocasiones, incluso se decidié demoler algunas
piezas ya construidas para que se pudieran llevar a cabo los proyectos que mas
gustaban a todos.

Este proceso general tuvo algunas excepciones. Por gemplo, al inicio del
proceso de disefio, Bramante tuvo un gran protagonismo sobre sus
competidores. Como era de esperar, Miguel Angel destruy6 por completo esta
estructura, ya que no aceptaba ningn colaborador. Después de Miguel Angel,
la estructura ideada por Julio 11 se mantuvo, pero el arquitecto principal tuvo un
papel mas importante sobre los demas, que se convirtieron simplemente en sus

colaboradores. En resumen, se llevaron a cabo un gran nimero de proyectos alo
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largo del proceso de disefio, pero solo algunos de ellos se utilizaron para la
construccion.

En este capitulo se han analizado y reconstruido los proyectos que se utilizaron
en la construccion del edificio, o que a menos fueron vinculantes en ciertos
aspectos de su construccion. Especialmente importante ha sido la reconstruccion
del "nucleo central de Bramante", cuyo proyecto no nos ha llegado, pero que sin
duda existid, ya que necesariamente tuvo que ser utilizado para €l inicio de la
construccion de la nueva basilica de San Pedro.

Se han analizado todos los proyectos realizados para la nueva basilica de San
Pedro y se han reconstruido etapa a etapa. Sin embargo y debido a lalimitacion
de tamafio de 50 Megabytes que debe tener una Tesis Doctoral en Espaiia, en
este capitulo solo se muestran los proyectos mas importantes, y de todos ellos
solo se muestra una etapa inicial y la etapa final, junto con la superposicion con
el dibujo histérico que se ha reconstruido. Los proyectos directamente utilizados
en el proceso de construccion son |os siguientes:

- Proyecto de reforma de Nicolas V

- Proyecto del “Nucleo Central Bramante”

- Proyecto del dbside de Julio ||

- Proyectos del deambulatorio Bramante-Raffaello-Antonio Sangallo
- Proyecto de Michelangelo

- Proyectos de Maderno

Se ha prestado especia atencion a andlisis y reconstruccion de los primeros
proyectos realizados por Bramante y Giuliano da Sangallo. Ademas, se ha
realizado un andlisis exhaustivo sobre las diferentes tipologias arquitecténicas
que se pueden conseguir con estos proyectos iniciales, asi como la evolucién de
un proyecto a otro. Todo ello con el propdsito de demostrar la génesis de una
nueva tipologia arquitectonica creada por Giuliano da Sangallo y Bramante, y
que a lo largo de esta Tesis se ha denominado "tipologia mixta de quincunx-
naves'.

Con esta tipologia mixta se puede hacer un edificio con la pureza de una

tipologia centralizada, pero al mismo tiempo se puede alargar en direccion este,
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donde se ubicaba la Plaza V aticano, y donde deberia ubicarse una nueva Loggia
de las Bendiciones.

La secuencia de los diferentes proyectos ejecutivos permite una reconstruccion
detallada de todas las decisiones de disefio tomadas por los diferentes
arquitectos involucrados en el proceso de disefio. De esta forma, se ha podido
reconstruir el proceso de disefio, como si 1o hubiera realizado de principio afin,
por un solo arquitecto.

Como resultado final del proceso de disefio se han obtenido los planos
detallados del edificio final existente hoy. Las dimensiones deducidas de los
diferentes elementos arquitectonicos generados durante el proceso de disefio
deducido de la nueva basilica coinciden casi exactamente con las medidas
realizadas directamente sobre el edificio. Esto legitima que el proceso de disefio
deducido coincide basicamente con el proceso de disefio secuencia llevado a
cabo por los diferentes arquitectos involucrados en el disefio de la nueva
basilica

En e capitulo 9, a partir de la reconstruccion de los diferentes proyectos
directamente vinculados a proceso constructivo, se ha podido reconstruir la
forma y dimensiones exactas de la actual basilica de San Pedro. Estas
dimensiones coinciden casi exactamente con las mediciones realizadas
directamente en € edificio actual, con tecnologias avanzadas de medicion |aser.

Por tanto, en este capitulo, y en base a los planos obtenidos en € capitulo
anterior, se ha identificado el proceso constructivo de la nueva basilica,
reconstruyendo graficamente el estado del edificio en cada una de sus etapas
mas significativas, teniendo en cuenta las referencias histéricas disponibles.

A partir del estado actual del edificio, se han vuelto a rastrear las principales
actuaciones constructivas realizadas en cada etapa, y con ello se ha podido
definir gréficamente el estado de las obras en cada una de ellas.

Cada etapa del proceso constructivo de la nueva basilica de San Pedro se ha
realizado mediante planos de planta a escala, con el mayor detalle posible. Los
planos de planta no solo muestran la evolucion de la nueva basilica, sino

también la evolucion de los edificios en su entorno inmediato.
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Valor y utilidad de los resultados obtenidos

Los resultados de esta Tesis Doctoral pueden ser de gran utilidad para los
historiadores que deseen investigar ciertos aspectos especificos de la antigua y

de la nueva basilica de San Pedro.

1. En primer lugar, los planos a escala del area del Vaticano son de gran
importancia para la Historia del Arte, y pueden ser de gran utilidad en varios
aspectos, entre |os que destacan |0s siguientes:
1. Permiten una mejor comprension de la historia del area del Vaticano, y
especiamente su desarrollo socia, artistico, arquitecténico y urbano.
2. Permiten contextualizar hechos aislados de la historia del arte en la zona del
Vaticano y su entorno inmediato.
3. Permiten la visualizacion de la trama urbana del érea del Vaticano en cada una de
sus etapas histéricas.
4. Permiten conocer mejor las acciones arquitecténicas y urbanisticas més
importantes que se llevan a cabo en cada etapa
5. Permiten identificar los principales trazados urbanisticos que, como cicatrices
historicas, han caracterizado la evolucion del érea del Vaticano.
6. Proporcionan un contexto adecuado para el andlisis de la evolucién histérica de los
edificios mas importantes de la zona del Vaticano, como la antigua basilica de
Constantino, la nueva basilica de San Pedro, el Mausoleo de la dinastia Severa, €
Mausoleo de Honorio, € Circo de Nerdn y muchos otros
7. Proporcionan un contexto gréfico detallado para enmarcar la investigacion futura

sobre aspectos especificos, o edificios especificos, incluidos en el areadel Vaticano.

2. En segundo lugar, laidentificacion de todas las etapas del proceso de disefio
y construccion de la antigua basilica de San Pedro es de gran importancia para
la Historia del Arte, y puede ser de gran utilidad en varios aspectos, entre los
que destacan los siguientes:

1. Proporciona una mejor comprension de la historia de la antigua basilica de San

Pedro.

2. Proporciona una mayor comprension de la metodologia de disefio arquitectonico

en la antigua Roma.

XVII



Introduccién resumen

3. Permite conocer con mas detalle, laformay dimensiones de la antigua basilica de
San Pedro.

4. Ofrece un marco general para el estudio detallado de ciertos aspectos de |a antigua
basilica de San Pedro.

5. Permite la visualizacién de todos los hechos historicos relacionados con la antigua
basilica de San Pedro, desde € inicio de su construccion hasta su derribo.

6. Permite conocer en detalle |os edificios anexos a la antigua basilica de San Pedro
7. Permite conocer en detalle e proceso de disefio de la antigua basilica de San
Pedro.

8. Permite conocer la evolucion del proceso de construccion de la antigua basilica de
San Pedro.

9. Permite conocer la evolucion de la antigua basilica a lo largo del tiempo,
especialmente las modificaciones, ampliaciones y reformas de su estructura

arquitectonica.

3. En tercer lugar, la identificacion de todas las etapas del proceso de disefio y
construccion de la nueva basilica de San Pedro es de gran importancia para la
Historia del Arte, y puede ser de gran utilidad en varios aspectos, entre los que
destacan los siguientes:
1. Proporciona una mejor comprension de la historia de la nueva basilica de San
Pedro.
2. Proporciona unamejor comprension de la metodol ogia de disefio arquitectonico en
el Renacimiento.
3. Ofrece un marco general para el estudio detallado de ciertos aspectos de la nueva
basilica de San Pedro.
4. Permite la visualizacion de todos los hechos histéricos relacionados con la nueva
basilica de San Pedro.
5. Permite conocer en detalle los edificios anexos a la nueva basilica de San Pedro
6. Permite conocer en detalle € proceso de disefio de la nueva basilica de San Pedro
7. Permite conocer la evolucion del proceso constructivo de la nueva basilica de San
Pedro.

Sin duda, € trabgjo realizado en esta Tesis Doctoral puede ser de utilidad para muchas

personas y en muchos aspectos. Sin embargo, quizas su mayor aporte es que permite la
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creacion de un relato mas completo de la historia de la basilica de San Pedro en €
Vaticano, que evidentemente se ha convertido en uno de los mayores simbolos de la
cultura occidental, y que ha sido efecto y causa de una forma de pensar que ha ido
evolucionando con el tiempo.

La Basilica de San Pedro, mas que un simbolo de una determinada religion, se ha

convertido en el simbolo del poder humano.
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Introduction

“If I make the lashes dark
And the eyes more bright
And the lips more scarlet,

Or askif all beright
Frommirror after mirror,
No vanity’s displayed:

I’'m looking for the face I had

Before the world was made.

What if | look upon a man

As though on my beloved,

And my blood be cold the while
And my heart unmoved?

Why should he think me cruel

Or that heis betrayed?

1'd have him love the thing that was

Before the world was made”

19

William Butler Y eats
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Chapter 1. Introduction

1.1. Delimitation of the resear ch topic

This Doctoral Thesis focuses on the reconstruction of the design process, and
construction process of the old basilica and the new basilica of S. Peter in the
Vatican, as well as the evolution of the urban structure of the Vatican area
throughout history.

The delimitation of the research work carried out in five fundamental sections:

1. Reconstruction of the evolution of the urban structure of the Vatican Area,
fromits origins to the present day.

The evolution of the urban structure of Vatican Area will be carried out by
showing its status in the 28 most significant stages of its evolution. Each stage
is defined by means of scale plans layouts (scale in meters and in palmi), made
with the maximum possible detail, and with more advanced digital tools. Each
plan is commented adequately, according to the most important historical
references, while highlighting the most important historical events that occurred
in each stage, as well as reviewing in detail the most important urban and
architectural changes.

2. Reconstruction of the design process of the old basilica of S. Peter
The design process of the Old S. Peter's Basilica has been rebuilt, step by step,
from the first idea, until the project was completed. The design process will be

reconstructed in plan and also in section.

3. Reconstruction of the construction process of the old basilica of S. Peter

The construction process of the old S. Peter's Basilica has been rebuilt, from the
beginning until the building was completed. In the same way, it is intended to
reconstruct the evolution of the building, since it was built until it was
demolished, to make way for the construction of the new basilica The
construction process is shown by means of scale plans, made with great
precision, of the most significant stages. Each of these stages is adequately
commented on, describing the most important construction actions executed in

each stage, according to the bibliographic references collected. Finally, and as a
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consequence of the research work, the appearance of the old basilica is shown
on three significant dates in its history: year 514, year 1003 and year 1505, by
means of plans to scale and with all precision. Each plan is discussed in detail,

taking into account the historical references gathered.

4. Reconstruction of the design process of the new basilica of S. Peter

It involves rebuilding the design process for the new S. Peter's Basilica. The
design process was very stormy and was executed by various architects, both
initially and throughout the construction process. The reconstruction of the
design process includes the reconstruction of the most important theoretical
projects carried out by the architects involved in the design process. Many of
these projects have not been taken into account for the construction of the
building, but they are key to understanding the design process. Finally, the final
design process is reconstructed, in a concatenated and sequential way, taking
into account parts of projects executed by the different architectsinvolved in the

design process.

5. Reconstruction of the construction process of the new basilica of S. Peter

The construction process of the new basilica has been rebuilt, from the
beginning of the works, until the construction was completed. The construction
process is shown by means of scale plans, made with great precision, of the
most significant stages. Each of these stages is discussed in detail, describing
the most important construction actions carried out in each stage, according to

the bibliographic references collected.

All the plans layouts have been set to scale and have been exhaustively
dimensioned in the same units of measurement that were used in both the old

basilica (roman foot) and the new basilica (palmo).
1 roman foot(Vatican area) = 4/3 palmo

1 palmo ‘di architetti’ = 22.34 cm.
1 roman foot (Vatican area) = 29.78 cm.
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1.2. State of art
The Basilica of S. Peter is undoubtedly the most studied building on the planet.
However, there are hardly any references regarding the research topic that is the

subject of this Doctoral Thesis.

1. Reconstruction of the evolution of the urban structure of the Vatican area
throughout history

With regard to the reconstruction of the evolution of the urban structure of the
Vatican areathere are hardly precedents. These only focus on a small part of the
urban mesh of the Vatican area (the area near the basilica), and also refer to
only afew historical stages.

These precedents include the works of Paul Letarouilly (1795-1855), Rodolfo
Amedeo Lanciani (1847-1929), Giovanni Battista Piranesi, etc. and more
recently the fabulous work of Leonardo Benevolo. The latter has reconstructed
with great precision, and detail, the surroundings near the basilica, in the time of
Pius IV and Paul V, and also in the time of Bernini. It has also rebuilt the state
of the Borgo urban mesh in 1930, as well as the Borgo restauro urbano project.
Undoubtedly, this information is very valuable, despite the fact that the
reconstructed areais small and refersto very few historical stages.

2. Reconstruction of the design process of the old basilica of . Peter

There is no precedent for the design process of the old basilica of St. Peter.
Historians and researchers who have reconstructed the plans of the old basilica
have done taking into account the plans of Alfarano, slightly modified and using
measurements provided in other historical references, and some partial
measurements made in the excavations of the 40s of the twentieth century.
However, no researcher has tried to reconstruct the design process carried out in
the project of the old basilica. And this is very important, given that in an
architectural project (and especialy in ancient Rome and the Renaissance) the
different architectural elements are intertwined with each other in a geometric
way, thus if these geometric relationships are known, and the dimensions of
some architectural elements, the dimensions of the rest of architectural elements
can be deduced.
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3. Reconstruction of the image of the old basilica of S. Peter

There are several proposals for rebuilding the appearance that the old basilica
must have had just at the end of its construction. Without a doubt the most
successful proposals are those made by Bruno Maria Apollonj Ghetti, Hugo
Brandenburg, Ralf Biering, Paolo Liverani, Alberto Carlo Carpiceci and G.
Dibenedetto.

These proposals are very valid and help to better understand what the old
basilica must have looked like just when it was built. However it is possible to
provide more detail, correct certain errors and omissions, and slightly correct its
dimensions.

Among the inaccuracies, errors or omissions that still exist to date, the
following should be highlighted:

- The atrium, the side wings, and the rooms adjacent to the gate house must be
defined in detail.

- The different relative unevenness between the floor levels of the warehouses,
the narthex, the atrium and the gate house must be located and quantified.

- The design and architectural structure of the exedras must be corrected so that
their design corresponds to those shown in a wide variety of historical
references.

- The columns placed by Nicholas V on the piers of the Arch of Constantine
must be defined.

- The general dimensions of the basilica must be corrected and completed so
that they correspond to a greater number of historical references, and aso be
consistent with the design practice carried out in the design of a basilica
typology. For this, it is vitally important that the design process carried out in
theinitial project can be properly deduced.

- The different dimensions of the different architectural elements of the basilica
must be precisely defined.

- The buildings that have been attached to the basilica throughout history must
be properly reconstructed, since they are so closely linked to the basilica that

their presence is essential to understand its history.

In a complementary way, only Letarouilly has made proposals for the

reconstruction of the possible aspect that the old basilica of S. Peter could have
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had in the Middle Ages and in the Renaissance. His proposals are valuable, but
in many cases, they do not coincide with various existing historical documents,
perhaps because Laterouilly was not aware of them. In any case, their proposals
only serve as a starting point to more accurately reconstruct (taking into account
the historical documents available today) the appearance that the old basilica
could have had in the Middle Ages (more or less half of its history) and in the
Renai ssance (shortly before its destruction had started).

4. Reconstruction of the construction process of the old basilica of S. Peter
Various historians and researchers have compiled historical information on
certain construction activities in the old basilica of S. Peter and its nearby
surroundings, such as Richard Krautheimer, Alberto Carlo Carpiceci, Hugo
Brandenburg, Antonella Ballardini, Christof Thoenes, Paolo Liverani, Richard
Gem, Rosamond Mckitterick, John Osborne, Pietro Zander, etc.

However, these researchers have hardly made specific graphic diagrams of
certain parts of the old basilica, corresponding to a certain historical stage.

In addition, in the interpretation of several historical events there are
discrepancies between some of these historians, so it has not yet been possible
to make a sufficiently complete narrative to understand the construction process
of the old basilica. Sometimes the positions between them seem forcibly
opposed, and this makes it impossible to create a continuous story that can bring

together and contextualize the available information.

5. Reconstruction of the design process for the new . Peter's Basilica

The design process for the new basilica has been extensively studied in recent
years, and countless historians and researchers have made contributions.

Among all these historians are Franz Wolff Metternich, Christoph Luitpold
Frommel, Arnaldo Bruschi, Christof Thoenes, Franz Krauss, Federico Bellini,
William Tronzo, etc.

Without a doubt, the most important graphic contributions are the drawings
made by P. Foellbach, under the direction of Christoph Luitpold Frommel. This
is the reconstruction to scale of some drawings made by Giuliano da Sangallo,
Bramante and Fra Giocondo, representing their first projects for the new
basilica of S. Peter.
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6. Reconstruction of the construction process of the new basilica of S. Peter

The construction process of the new basilica has been described in considerable
detail by severa current historians, including Hugo Brandenburg, Antonella
Ballardini, Christof Thoenes and Arnaldo Bruschi.

At present there is not a complete historical account that perfectly describes the
construction process, but it can be considerably enriched based on the results
and conclusions of the analysis of the different projects carried out, especially in
the period between the years 1505 and 1520.

On the other hand, there is not a detailed graphic description showing the
construction process of the new basilica, step by step, during its most significant
stages. Undoubtedly, this graphic reconstruction would allow a better
understanding of the construction process of the new basilica and adequately

contextualize it in its built environment.

1.3. Objectives

The general objective of this Doctoral Thesis is to reconstruct the design and
construction process of the old and new basilica of S. Peter in Vatican, and its
close surroundings. In a complementary way, it is intended to reconstruct the
evolution of the urban structure of the Vatican area, from its origin to the
present day.

The reconstruction of the design and construction process will be carried out
both in a descriptive way, and especially in a graphic way. The graphic
representations will be made with great detail, and enormous precision, using
the most advanced digital drawing tools.

The analysis and representation of the different stages of the design and
construction process of the old baslica will be done using graphic
representations in floor plans layouts, elevation layouts and section layout of the
building, together with some construction details.

On the other hand, due to the enormous magnitude and complexity of the
building, the analysis and representation of the different stages of the design and
construction process of the new basilica will be executed only by means of a

graphic representation in floor plan layouts.
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Finally, the representation of the evolution of the urban structure of the Vatican
area will be carried out using plan layouts, on a larger scale (in palmi and
meters).

In addition to these general objectives, it is intended to achieve other particular

sub-objectives, no less important.

1. Compile, sort and classify, by consecutive sequential stages, the bibliographic
references available on construction activity in the Vatican area.

2. Collect information on the most representative buildings in the Vatican area.
This includes information on the date of construction and demolition of each
building, information on its architectural structure and its appearance, as well as
information on the most important modifications they have had throughout their
history.

3. Gather the available information on the architectural structure and appearance
of the old basilica of S. Peter. This includes information on the materials and
construction techniques used in its construction; and also information on the
dimensions of the different architectural elements and spaces, information on
the different interior spaces, information on the adjoining buildings, and in
general information that helps define the old basilica of S. Peter.

4. Compile, sort and classify, by consecutive sequential stages, the bibliographic
references related to the construction process of the old basilica of S. Peter.

5. Collect information on all the projects executed for the new basilica of S.
Peter, by all the architects involved in the design process.

6. Analyze all the projects for the new basilica of S. Peter, to reconstruct, stage
by stage, the design process carried out in each one of them.

7. Compile, sort and classify, by consecutive sequential stages, the bibliographic
references related to the construction process of the new basilica of S. Peter

8. Reconstruct historically the design and construction process of the new

basilicaof S. Peter, especially from itsinitial stage.

1.4. Sour ces
To meet the objectives indicated in this Doctoral Thesis, the following sources

have been used:
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- Acquisition of alarge number of books and specialized magazines.

- Compilation and acquisition of more than 230 historical articles published in
different specialized magazines.

- Purchase of copies of several original drawings, in order to analyze the plans
in detail, avoiding the mistakes that are usually made in regular publications,
when making sequential copies or photographs of the same drawing. The
acquisition of the drawings has been made mainly at the Gallerie degli Uffici.

- Direct measurements in the new basilica of S. Peter. The measurements have
been made by conventional means (tape measures and laser meters), and also by
alaser total station “Leica Viva TS16”, in order to make an exact model of the
measurements of what is called "central nucleus of Bramante". That is, the
dimensions and exact shape of the 4 crossing piers, and the adjacent counter-
piers, as well as the separation between them.

- Acquisition of the cadastral plan of the urban area of the Vatican City, in
digital format at very high resolution.

- Google Earth measurements of the Vatican City, and especially of the
surroundings of the basilica.

- Direct analysis of several original archival documents, during an international
stay at the Bibliotheca Hertziana (Max-Planck Institut fur Kunstgeschichte), in

Rome.

1.5. Methodology. Difficulties in analyzing the design and construction
process of the basilica of S. Peter

Identifying the design and construction process of any building is a complex
task, but by analyzing it in depth, the appropriate information to achieve it can
be obtained. When analyzing a certain building, a set of geometric proportions
and a set of determined dimensions can be identified and, as a consequence, a
set of compositional rules can be identified, which provide valuable clues to
identify its design process.

The design process of any architectural object is made up of a sequence of
stages, and each stage corresponds to a certain state of the problem and the
solution. At each stage, a set of decisions is made to move to the next stage, in
such away that the object to be designed evolves step by step, and it is outlined,

from the first decision, until it is completely defined. In a complementary way,
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and in order to ensure that a given architectural object is designed correctly and
harmoniously, a certain set -homogeneous and well defined- of compositional
rules must be applied on a recurring basis at all stages of the design process.
Therefore, throughout the design process, the same set of geometric
proportions, the same set of dimensions, and the same set of compositional
strategies must be used. As a result, an architectural object will be obtained in
which all its components are perfectly related to each other, and to the whole,
through the same set of relationships, proportions and dimensions. In other
words, a certain architectural object will be better designed, and it will be more
attractive and harmonious, if the same set of rules are used repeatedly at all
stages of the design process.

The harmonic relationship between the different architectural elements among
themselves, and with the general architectural ensemble, that is, the harmonic
relationships between the whole and the parts, was called “concinnitas’ by the
Renaissance architect Leon Battista Alberti 1. Furthermore, in his architectural treatise,
De Re Aedificatoria, described beauty in architecture as "concinnitas’, aluding to the
harmony or congruence of the various parts of an assembled building according to
principles summarized in three categories: numerus, finitio and collocation 2.

In reality Alberti did not invent anything new with the term concinnitas, since in fact al
the good architects in history had aready been designing that way. And not only
architects, but also writers and philosophers. For example, Cicero regarded the term
concinnitas as the supreme quality of speech. A good speech is one in which not a
single word is given more, nor less, and each and every one of the words is in its right
place. And that is what Alberti declared in Book IV of his treatise that: "We judge
optimal that thing that is made in such a way that it cannot be changed unless it is made
worse" (IV: 277).

In general, the notion of beauty in Alberti is referred to the concinnitas, because beauty
is a concinity (composure?) of al partiesin relation to what they belong to and because
concinnitas is a quality of the object that detracts when something is added to it, taken
from it, or changed. The right object is the probabilius, the most approved of all, so that
of the variations, probatius, of such an object, only in one is the concinnitas fulfilled
(VI, 1, 447).
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Ut sit pulchritudo

guidemcerta cum rationeconcinnitas

univer sarumpartiumin eo, cuiussint

itautaddi

autdimini

autimmutanpossit nihil,

quin improbabiliusreddatur. Alberti (VI, 1, 447)

Therefore, it will be easier to identify the design process in a correctly designed
building, than in a poorly designed building, and therefore it will have lower
architectural quality. In a properly designed building, a set of compositiona rules,
geometric relationships and specific dimensions have been applied correctly and
recurrently, and therefore it will be easier to discover them. On the other hand, if these
compositional rules, proportions and dimensions have not been applied recurrently and
properly, it will be more difficult to discover them.

The general methodology described has aready been successfully applied in previous
investigations, and the design process of some of the most attractive and relevant
buildings in the history of architecture have been deduced 3. In the analysis of these
buildings, a set of sequential stages have been identified, from the first decision, up to
when the building is completely designed. The first decision leads to the first stage, the
second decision leads to the second stage, and so on. In general, each decision creates a
new stage of the design process, so that the final stage coincides with the complete
design of the building.

It is evident that in order to identify the set of stages, and therefore the design process
followed in a given building, it must first be exhaustively analyzed. The analysis must
include a multitude of aspects, such as, for example, the identification of the geometric
and proportiona relationships existing in the dimensions of each of the different
architectural elements, the geometric and proportional relationships between various
architectural elements, the geometric and proportiona relationships between a certain
element and the total set, etc. Certain dimensions that are important or relevant in the
design of the building must also be identified, either from a symbolic or functional point
of view. Finally, and most importantly, the compositional rules by which one passes

from each of the design stages to the next must be identified.
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Therefore, if you want to discover the design process followed in the basilica of S.
Peter, the first thing to do is analyze the building in search of certain dimensions and
geometric proportions, and as a result identify a set of tentative compositional rules, to
find out the correct sequence of design stages, and the rules that allow you to go from
one stage to the next.

However, the analysis of S. Peter's basilica is more complex than the analysis of most

buildings for several reasons.

1. The basilica of S. Peter has been the result of the temporary concatenation of
parts of complete projects carried out sequentially by various architects at
different historical stages. Each architect carried out one or several projects, and
of which only some parts were built. In the same way, the following architects
carried out one or several projects respecting and integrating all or part of what
was aready built, but also of these new projects, only some parts were built.
Thus, the process was repeated continuously until the building was completed.

2. At each stage of the design process (corresponding to different historical
stages) several architects worked at the same time, collaborating and competing
with each other.

2. The construction of the building took many years, so the compositional rules
used initially differed significantly from the rules that were used in successive
stages. In fact, even the desired objectives for the building were substantially
different in every age.

3. The first designs of the new basilica of S. Peter showed a desire to respect
and integrate with the old basilica which it was intended to replace. As
evidenced in the GDSU 20 A drawing, Bramante, the first architect involved in
the design process, wanted the width of the main nave and the transversal arms
to correspond with the width of the central nave of the old basilica of S. Peter.
In the same way, he wanted the main nave and the transverse arms to be
geometrically related to each other by means of a regular octagon. This means
that the genesis of the design process of the new basilica is based on some
characteristics of the old basilica since it was desired, in a certain way, both
were integrated. This means that to deduce the design process of the new
basilica the design of the old basilica must be analyzed, and therefore its design

process must also be deduced.

31



Introduction

4. The old basilica of S. Peter does not exist, since it had started to be built in
324 and ended up being completely demolished in 1610. Therefore, its design
cannot be analyzed by measuring directly

5. Thereisonly one valid plan of the old basilica, which is aso made by mixing
the state that it had at the end of the 16th century, with the state that it might
have had initially based on indications and conjectures. In addition, there are
certain references and drawings and partial measurements in various historical
sources. To make matters worse, each historical source provides a different set
of measurements, and the measurements that are common to various historical
sources are different from each other, and in many cases contradictory.

6. In the 40s of the last century, certain excavations were carried out to reach
the foundations and the lower part of some walls and colonnades of the old
basilica of S. Peter, so direct measurements were taken 4. These measurements,
although similar to those indicated in the historical sources, do not coincide
with them (for reasons that will be indicated later).

With this large set of difficulties, it might seem impossible to deduce the design
and construction process of both the old basilica and the new basilica. However,
despite numerable obstacles, they have been overcome.

The specific difficulties related to the deduction of the design and construction
process of the old and new basilica of S. Peter are set out below, and the work
methodology that has been followed to resolve them and to achieve the

proposed objective.

1.5.1. Difficulties in reconstructing the evolution, stage by stage, of the
urban structure of the Vatican Area

The reconstruction of the evolution of the urban structure of the Vatican area
(using scale plans) is extraordinarily complex. Its intention is to rebuild the
urban mesh in the different representative stages of the Vatican's history by
means of plans made to scale, and with the greatest possible precision.

There are hardly any plans since the 17th century, and only some have been
done with precision. Previously, there were only rough drawings, and many of
them are hardly conjecture, since the buildings are disproportionately and
unrealistically represented. As we go into the past, the drawings are increasingly

crude, schematic and disproportionate.
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The task seems impossible to accomplish. However, taking as reference the
historical buildings that still survive, and based on the existing historical
references, it is possible to reconstruct with some precision, the structure of the
urban mesh of the Vatican area, from its origins to the present day.

The resulting scale plans are of great importance for the History of Art, and can be very
useful in several aspects, and they alow a better understanding of the history of the
Vatican area, and especialy its social, artistic, architectural and urban development.
These plans aso allow contextualizing isolated events in the history of art in the
Vatican area and its immediate surroundings. They allow the visualization of the urban
mesh of the surroundings of the Vatican area in each of its historical stages, provide a
suitable context for the analysis of the historical evolution of the most important
buildings in the Vatican area, such as the old Constantinian basilica, the new basilica of
S. Peter, the Mausoleum of the Severan dynasty, the Mausoleum of Honorius, the
Circus of Nero, and many others.

Of course, the reconstructed plans are not intended to be definitive, but rather a graphic
environment that can be improved upon with future research by scholars of any building
in the Vatican area. Based on new research, these plans can be enriched, and they can be
modified, providing increasingly accurate and detailed information on the state of the
urban structure of the Vatican area, in the different stages of its historical evolution.

1.5.2. Difficulties in identifying the design process of the old basilica of S.
Peter

The old basilicaof S. Peter probably began to be built in the year 324 (founding
platform) by Constantine, in the time of Pope Sylvester | (314-335). It began to
be demolished in 1505 and was demolished in 1610. Therefore, the building
does not currently exist, and measurements cannot be directly made in order to
analyze it properly as previously described. Fortunately, a drawing by Alfarano
has been preserved, made in 1571 when the western part of the old basilica had
dready been demolished. In addition, several perspective drawings are
available, and several texts describing some aspects and measurements of the
building, although the dimensions provided by the historical sources often differ
from each other, and in some cases are even contradictory.
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To identify the design process of the old basilica of S. Peter with so little
information available, a complex and slow strategy has been designed based on
the repeated proposal of tentative hypotheses of the design process.

This strategy consists first in listing all the dimensions available in the different
historical sources of different architectural elements of the old basilica
Remember that the measurements included in the historical documents could
have been inaccurately and partially taken, or that there could even have been
significant discrepancies between the project and the final execution of the
building. The list of measurements must be made without initially rejecting any
measurement, even though the dimensions for the same architectural element
may be very different from each other.

Second, certain sequential compositional strategies of the design process should
be roughly outlined. Different options should be identified to start the design
process, and different alternatives for each specific stage of the design process.
Finally, all possible design strategies should be checked until one is found that
differs as little as possible from the total set of measurements available in the
historical references. Each tentative design strategy has a different way of
generating the dimensions of the different architectural elements, so each time a
certain architectural element is defined it must be compared with the available
historical measurements. If the dimensions are similar, the design process
continues, but if the dimensions of the generated architectural elements differ
from the historical measurements, the tentative design strategy should be
rejected, and another should be followed. In this way, different tentative design
strategies are executed sequentially, until one is found in which the dimensions
of the generated architectural elements coincide with the dimensions available
in historical references. Logically, not al the dimensions generated will
coincide with the dimensions of the historical references (since they differ from
each other in the different historical texts). Therefore it is necessary to make
estimates and determine which historical dimensions are viable (because they
are compatible with the different design strategies), and which dimensions are
not viable (because they cannot be generated geometrically through any design
process). In this case these dimensions can be rejected, and other aternative

measurements from other historical texts must be considered. Similarly, each
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historical reference has differences in credibility, since, for example, a writer’s

measurements cannot bear the same weight as an architect’s.

1.5.3. Difficulties in reconstructing the construction process of the old
basilica of S. Peter

The main difficulty in identifying the construction process of the old basilica of
S. Peter is the lack of historical references, and the reliability of early historical
references (such as the first papal biographies of the Liber Pontificalis).
However, archaeological findings based on excavations done in the 1940s can
complement the historical information. In addition, the knowledge of the
construction details, the construction solutions and the materials used implies a
certain foreseeable chronological order, as well as certain logical deadlines in
the construction process. This architectural and constructive knowledge allows
complementing archaeological evidence and historical information, and thus the
construction process of the old basilica can be determined with considerable
certainty from the beginning to the end of its construction.

Using the same strategy, it is possible to reliably determine the evolution of the
old basilica’s appearance from completion up to the point it was demolished,
done to make way for the construction of the new basilica.

1.5.4. Difficulties in identifying the design process of the new basilica of S.
Peter

In most buildings, and as in the case of the old basilica of S. Peter, the design process of
a building precedes the construction process, and in any case, it takes place at different
stages. However, the same has not happened in the case of the new basilica of S. Peter.
Visitors of the new basilica may have the feeling that all its spaces were designed at the
same time and by the same architect, since apparently no substantial differences are
observed in the architectural style or structure of the spaces. Many buildings whose
construction has been prolonged seem like an incongruent concatenation of spaces made
a different times and in different styles. On the other hand, and athough the
construction of the new basilica of S. Peter also lasted a long period of time, the
building seems to have been designed once and built continuously. However, that was

not the case.
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Visitors of the new basilica of S. Peter walks through its spaces from west to east, but
the history of its design and construction has been reversed, that is, it has passed from
east to west. Its design and construction process were very tortuous and were plagued
by al kinds of vicissitudes, and in total lasted about 200 years, from its beginning, in
the time of Pope Nicholas V (1447-1455), to its end, in the time of the Pope Alexander
V11 (1655-1667).

For this reason, when narrating the history of the building, it may seem sound to adopt a
logic of development from west to east. However, this would be a mistake, for three
main reasons.

1. Thefirst reason has to do with the fact that the construction process has resulted in a
building that hides its genesis. From the beginning, in the days of Nicholas V, only a
reform was desired that implied the temporal continuity, although transformed, of the
old basilica. Notwithstanding, it mutated at the time of Julius Il (1503-1513), and the
idea of building a new building emerged. However, it was never clear to all those
involved if areform of the existing basilica was being carried out, or if a new basilica
was being built, since the construction proceeded slowly from west to east, as parts of
the old basilica were being demolished. Therefore, both basilicas (the old one and the
new one) were linked throughout the construction process, and as the new one appeared,
the old one disappeared. At the beginning of construction, in the time of Julius I, the
new basilica was meant to testify to the primacy of the Bishop of Rome, constituting a
Templum Petri. And this fact acquired more evidence as the work progressed, and even
the counter-reform ideologues went so far as to deny any essential difference between
the old and the new building, since although the struttura of the basilica was changing,
it was not changing its essence °. Therefore, each new project aimed at the construction
of a new basilica in its entirety, and the conceptions of the building did not proceed
from each other, but overlapped and diluted each other, until they even reached to the
physical destruction of certain parts already built ©. Throughout the ages it has been
known that only a homogeneous architecture could highlight the power of the Church of
Rome, centered on the figure of the pope. Therefore, the chronology of the construction
of S. Peter cannot be illustrated based on the evolution of the form, such as the growth
of the trunk of a tree with its annua rings. The description remains linked to the
narration, and vice versa. In other words, the design and construction process were
continuoudly intertwined, and it is very difficult to be able to completely differentiate

between them.

36



Introduction

2. The second reason has to do with the long duration of the construction process. While
the huge building was advancing very slowly (in the 16th century it was on average 1.4
m. per year), new popes and new architects had to replace those who already perished,
and each had their own ideas, which simultaneously competed and collaborated at every
moment. Consequently, an eccedenza d'idee was generated, which in some cases
generated a huge gap between the design process and the construction process, and in a
certain way generated a virtuale architecture by S. Peter, compared to the which
material building appears as aweak image, containing only a fraction of the architecture
that its designers had in mind. At certain stages of the process (for example, while
Antonio da Sangalo was working on his latest wood model), the link between the
design process and the construction project appears to have been completely disrupted.
In addition, the already completed parts of the building put limits on the design process,
since supposedly each project should respect and integrate what was built. However,
this was not always the case. From the beginning of the design and construction
process, Bramante started a double game, building at the same time the robust genesis
of its project, "the central nucleus of Bramante", and its greatest obstacle: the apse of
Julius Il. Many later architects created a multitude of projects trying to integrate the
apse of Julius 11 into them, so the result was not particularly attractive. Undoubtedly, the
solution was to knock it down, as it was done years later. The same happened with Fra
Giocondo niche, and with the southern ambulatory of Raffagllo and Antonio da
Sangallo, or with the construction of the first longitudinal body of Maderno.

Initialy, the new architects, urged by the popes, tried to respect everything that was
already built, but when analyzing their proposals, they realized how unattractive they
were, so the solution was to demolish part of what was already built. That is, athough
in every era great effort was made to integrate what was previously built (based on
projects by previous architects and previous ideas), the new projects (based on new
ideas by new architects and new popes) were not adequate and there was no other
choice but to demolish part of what was already built. In fact this was continuously the
case, each stage of construction was followed by a stage of partial demolition, in order
to continue construction based on anew project.

3. The third reason has to do with the enormous variations in the balance of decision-
making powers over the work. Usualy, there is a tendency to describe historical events
from a general development perspective, and they narrate the facts in a ssmplified way.

However, moments of unanimity between the actors involved in the construction of the
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new basilica of S. Peter are very rare, and on the contrary, the genera rule was
antagonisms, or even conflicts, whose traces are found throughout its history.

On the one hand there were the popes, some very politically active, and endowed with
great determination, and who indicated the direction to follow, such as Nicholas V,
Julius 11, Paul 11, Sixtus V, Paul V, Urban VIII, or Alexander VIIl. But aso, in the
pontificati intermedi, events of great importance for the future of construction occurred
(for example, after the papacy of Julius Il, a compromise was reached between
innovators and conservatives, between desire and readlity; or after the papacy of Paul I,
the return to the ecclesiastical tradition and the cult of memory was agreed).

On the other hand, there were the architects who, during some pontificates, came to the
fore, and in some cases, claimed command, as happened with Bramante, Michelangelo
and Bernini, who led the construction under the power of their own arts. On the other
hand, other architects had less character, and proceeded in a more or less creative way,
under the directives of the papacy, such as Antonio da Sangallo or Maderno (Maderno
was very flexible and not a fighter, but he had enormous talent and enormous capacity
for work).

However, both popes and architects were involved in a company whose spatia and
tempora magnitude went beyond their persona capabilities, even beyond the economic
resources at their disposal. It was ultimately an impossible battle to win, and of which
even the founding pope, Julius 11, had realized in his last years of his life ’. In fact, in
the sixteenth century none of the protagonists of this story was destined to achieve the
goal. Only in the 17th century were the means found to carry out the building according
to its concept. Perhaps it is no coincidence that this coincided with the time when a
great architect and a great pontiff (Bernini and Alexander VIII) were able to
constructively collaborate.

The design process of the new basilica was formed by the sequentia and additive
concatenation of various projects carried out by various architects, making it a "process
of design process". The first designs were made by Bramante, who also hurried to make
the works progress as quickly as possible. He aso began to build from the inside out,
consolidating what | personally call "the central nucleus of Bramante" so his successors
had no choice but to respect it, and thus safeguard the essence of his project. And
indeed, it happened.

Therefore, the study of Bramante design process is of specia importance for the

identification of the design process of the new basilica of S. Peter. But the identification
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of Bramante's design process, in addition to being the initial and essential part, is the
most complex, both due to the absence of historical references and the characteristics of
its own project methodology 8.

Bramante used a pyramid design methodology, during his stay in Milano and later in
Rome. At first he only determined the location and general characteristics of the
architectural elements, and later he would define them throughout the process, thus
allowing him to gradually make substantial variations on them, and only in the details,
but also in some parts of the floor plan. As if that were not enough, not only did he
make changes before the works began, but he also made them throughout the execution
of the works.

Ashedid in severa of his buildings such as Belvedere, the Palazzo dei Tribunali, or the
fortress of Civitavecchia, in Loreto, Bramante projected the entire building roughly, but
geometrically defined its different components precisely.

Some parts of this project are susceptible even to considerable changes throughout the
design process, not only from program reviews but aso from new ideas that he himself
may be generating (since, as Vasari says, Bramante is. "risoluto, presto e bonissimo
inventore™).

Bramante's design process before and after the start of the works was very tormented
due undoubtedly to the discrepancies between his ideas and the requirements of Pope
Julius 11 °. Based on the analysis of the drawings attributed to him, Bramante wanted to
make a great building, in which al the architectural components were closely related to
each other, forming a hierarchy of intertwined spaces. This objective was clearly
utopian since the building had to consider on the one hand the requirements of Pope
Julius I, and on the other hand seamlessly integrate with the old basilica al while
taking into account a complex built environment. Therefore, once his first ideas were
rejected by the pope, Bramante focused on achieving a new typology by integrating a
quincunx typology with a typology of naves. In this way the building was reborn from
the essence of the old basilica, retaining its own integrity and architectural purity while
still extending longitudinally to the square. However, the biggest problem, unsolvable |
would say, was the fact that the Pope wanted the foundations of Nicholas V to be used
to house his own tomb. Clearly, this requirement was incompatible with Bramante's
ideas, thus a stormy and ambiguous design process began. Of course, as he makes
changes, new problems of al kinds arise, which Bramante tries to resolve by

making new changes, and so on. In fact, the known projects of Bramante GDSU 3
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A; GDSU 1 A; JSM codex Coner, f. 18; GDSU 7945 and GDSU 20 A do not
correspond to what had started to be built, as represented in the famous JSVI
drawing, codex Coner, F. 24v, ed. Ashby, n. 31. This drawing shows the state of the
works between the years 1515 and 1516, athough Metternich and Frommel
correctly point out that it also shows parts of the construction planned, but not yet
built in 1515 10,

Bramante did not completely define any project, nor did it define any project as
definitive. However, it is obvious that he had to project its "central nucleus' in
detail, as he began to build it immediately, and today it remains in the central part
of the new basilica. This “central nucleus” was generated geometrically from the
heart of the old basilica, and made possible both a centralized quincunx typology, as
well as alongitudinal typology of naves.

After Bramante's death, and once the "central nucleus of Bramante" had been built,
their successors had no choice but to adopt the same methodology. No project
carried out was definitive, since all were, to paraphrase Arnaldo Bruschi, "ipotes di
progetto" !. Both the drafts, preparatory projects, discarded projects, definitive
projects, delayed projects, approved projects, ufficiali projects made in parchment
... dl are only "ipotesi di progetto". These hypotheses should be presented as
possible solutions of maximum use for the execution, capable of being developed
and deepened with the clarification of the details, but which could also be reviewed
or discarded later. Furthermore, as is well known, it would not even be enough for
Antonio da Sangallo, at the time of Paul 11l (1534-1549), to implement a grandiose
and very expensive model and to advance considerably in construction to prevent
Michelangelo from proposing a very different solution, and to initiate a process of
enormously expensive and long-lasting demolition.

This singular way of working may have begun, at the will of Julius 11, already in the
period of intense planning activity that precedes the laying of the first stone, with
the competence of Giuliano da Sangallo and Bramante and with the initial
consultation of Fra Giocondo *2.

As a consequence of the above to deduce the design process of the new S Peter
basilica, all the projects of al the architects involved in the different stages throughout
its construction must be compiled. Each project is valid as it provides valuable
information. It is true that some projects were written to be executive, other projects

were simply tentative proposals that showed a certain idea or a way forward, while
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others were farfetched, since they were enormously large (outside the real economic
possibilities and outside manageable deadlines), or were based on persona ideas
without taking into account the real built environment, or the plans did not respect what
was already built, or were simply theoretical treatises made as a result of what was
learned, and which had little to do with real projects or with a commission. In any case,
al the available projects must be analyzed, and based on the concatenation of their
individual contributions, a plot line can be elaborated capable of chronologically
integrating the different projects with each other, and capable of relating them in one
way or another with the progress of the works. In addition, it is essentia to
geometrically identify the "central nucleus of Bramante" in order to understand the rest
of the projects and establish a sequential narrative thread to define what has been called
the "process of design process'. There is not a single historical reference to the
existence of the project for this "central nucleus of Bramante", but it undoubtedly must
have existed since this nucleus was built, and therefore direct measurements can be
made and reconstructed.

Once the "central nucleus of Bramante" has been identified and rebuilt, the projects
carried out by Bramante's successors can be understood, since they all respected it and
integrated it into their proposals. And in this way the complex design process followed
in the new basilica of S Peter can be deduced.

1.5.5. Difficulties in reconstructing the construction process of the new
basilica of S. Peter

The deduction of the construction process has the same difficulties already
mentioned with respect to the design process since, as has been said, both were
intertwined in time, with the additional difficulties indicated. Contrary to what
happened with the old basilica, there are a large number of historical references
documenting the different stages of the construction process, and there is only
one large gap, corresponding to the most complex period, and at the same time
the most attractive, which runs from the year 1504 (two years before the start of
construction) until the year 1520. Precisely for this reason much more work has
been dedicated to this crucial period, and especialy to the period in which
Bramante incubated his fabulous project, between the year 1504 and the start of

construction in 1506.
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The new basilica of S. Peter is a global reference for humanity in many ways,
and its construction began thanks to the joint dream of two outstanding
personalities, Pope Julius Il (1503-1513) and Bramante. As Jacok Bruckhardt
summarizes in a sublime way: “Giulio trovo nella riedificazione di San Pietro il
grandioso simbolo visible del proprio orientamento, l’'impostazione voluta da Bramante
& forse la massima espressione che si conosca di un potere accentrato™ 13,

The construction of the new basilica of S. Peter was full of all kinds of problems
and vicissitudes, but the end result was great. Perhaps this is why many
historians and researchers have been interested in reconstructing the
construction process of the new Basilica of S. Peter.

Perhaps the first source that tries to give an idea of the chronology of the
construction of the new Basilica is the book by Filippo Buonanni, Numismata
Summorum Pontificium Templi Vaticani Fabricam indicata, Chronologica
gusdem Fabricae narratione, ac multiplici eruditione explicate, first published
in Rome 1696 4. In this book an account is made of the papal medals related to
the new basilica of S. Peter, complemented by different historical reviews and
exhaustively documented. Thanks to this book, for example, Johann Wolfgang
Goethe was able to get a very exact idea of the history of the new basilica and
published it in 1786 in his work Samtliche Werke nach Epochen seines
Schaffens. Miinchener Ausgabe *°.

Years later, researchers like Paul-Marie Letarouilly or Heinrich Geymiller did a
fabulous job collecting, analyzing and classifying the enormous number of drawings
from the Uffici Gallery in Florence. Letarouilly had to work in the Uffici before
Geymuiller although her work was published alittle later. Geymiiller published his work
Die urspriinglichen Entwiirfe fir Sanct Peter in Rom in 1875 6, while Letarouilly's
work, Le Vatican et la Basilique de Saint-Pierre de Rome, began to be sold in 1878
edited by Alphonse Simil (architect assigned to the Commission of Historical
Monuments) *’. Geymiiller had an important follower and collaborator in his time,
Constantin Jovanotis, who remained in his shadow at al times, but published severa
works such as Forschungenilber den Bau der Peterskirchezu Rom 8, and Zu den
streitfragen in der Baugeschichte der Peterskirchezu Rom °. Letatouilly's work
continued to be investigated at all times athough it caught the attention of the historian
Hubert, who published Bramantes . Peter-Entwirfe und die Sellung des
Apostelgrabes, in 1988 %°.
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In the 60s and 70s of the last century, historians Franz Wolf Metternich and Christoph
Luitpold Frommel, among others, stood out. In fact, Frommel considering all the data
previously collected and in order to illuminate Raffaello's intervention, proposed a great
analytical reconstruction of the design activity carried out until 1520, the year of
Raffaello's death 2.

Their keen observations provide an overview that can appear almost complete
and exhaustive. But in reality, Frommel's proposal constitutes a more
fundamental approach for the reconstruction of the tormented process of design
and construction of the basilica between the years 1505 and 1520. It should not
be forgotten, however, that the conceptual reconstruction of the different
projects is based on scant historical data, and on a series of inductions and
hypotheses from graphics and fragmentary texts that are sometimes apparently
contradictory, and often imprecise or generic, and therefore susceptible to
doubtful interpretations, and in many cases equivocal.

Metternich correctly observed that the most obvious gap in the graphical data
runs from the studies of the drawing GDSU 1 A to the JSM drawing, codex
Coner, F. 24v, ed. Ashby, n. 31, which records at least in part what had been
built until the year 1515-1516 %2,

In the 80s and 90s researchers such as Franz Wolf Metternich, Christoph
Luitpold Frommel, Arnaldo Bruschi, Christof Thoenes and some others,
continued the conceptual and historical reconstruction of the design and
construction of S. Peter in Vatican 2. These researchers continued with the data
collection process, which was still scarce and fragmentary, and with the process
of creating a historical account that would attempt to coherently group these
fragments.

To complement these fabulous works and enrich the identification of the
construction process, answering many questions that still exist, all the projects
carried out by all the architects involved in the construction process of the new
basilica of S. Peter have been analyzed. Both the projects destined to be
executed have been analyzed, as well as the projects that ssmply express an idea
and that were destined to seduce clients, such as work projects, work sketches,
specific problem-solving sketches, etc. analyzed all available graphic historical

documents.
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| have had a special dedication to the period between the years 1504 and 1520,
and especialy to the analysis of the first sketches by Bramante, Giuliano da
Sangallo and Fra Giocondo, in order to adequately reconstruct the initial design
process, and as a consequence have a correct idea of the first intentions and in
this way am able to adequately reconstruct the construction process of the new
basilica, especially initsfirst stage.

Evidently the paper has a gigantic scope, and in this Thesis, for reasons of
limitation of the maximum admissible information, only a small part of the

work carried out is shown.

1.6. Justification of the Doctoral Thesisstructure
To meet the objectives set, the Thesis has been structured in three main parts.

a. Urban structure

Chapter 2. Reconstruction in stages of the urban structure of the Vatican area,
fromits origin to the present day

The first part identifies the evolution of the urban structure of the Vatican area
in 28 stages, corresponding to significant historical dates. The reconstructed
Vatican area integrates the entire current Vatican City, and part of the urban
mesh of Rome around it.

Each stage is defined by means of scale plans (in meters and palmi) taken with
the greatest possible detail. In the present Thesis they have been printed to
occupy the dimension of a DIN A-4 sheet, although they can be reproduced on a
larger and different scale, so that all the details can be appreciated. The graphics
have been made for easy reading printed in a DIN A-3, or DIN A-2 size.

At each stage, the most relevant historical events that occurred in it are
discussed, as well as the consequences they had on the urban structure of the
Vatican area. All kinds of historical drawings and plans are provided, as well as

the most important bibliographic references considered.
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b. Old basilica
In the second part of the Doctoral Thesis, the old basilica of S. Peter is studied,
based on four fundamental parts:

Chapter 3. Historical analysis of the design and construction process of the old
basilica of S. Peter

In this chapter, a sequential reconstruction of the most relevant historical events
regarding the process of design and construction of the old basilica is carried
out, compiling and ordering all possible references from different bibliographic
sources. In addition, and in order to be able to conveniently reconstruct its
design, the functionality of the building throughout the Middle Ages is

analyzed, as well asitsrelationship with its surroundings.

Chapter 4. Reconstruction in stages of the design process of the old basilica of
S Peter

In this chapter a sequential reconstruction of the design process carried out in
the realization of the architectural project of the old basilicais done.

In order to properly reconstruct the design process, all possible information
regarding the dimensions of the different architectural elements of the old
basilica must be previously collected, based on the available bibliographic
references. A compilation of the different available historical graphic references
should also be made, to serve as a guide while reconstructing the design
process.

The different stages of the design process will be made to scale, drawn with
precision and bounded in the same units of measure standard in the Vatican
area, and in which the project was initially realized (roman feet). Later
converted to the standard units in the Vatican area during the Middle Ages and
the Renaissance (palmi “di architetti”).

In the first place, the design process in floor plan layout will be reconstructed,
and secondly the design process in section. The design process of a building in
Ancient Rome was basically done in floor plan layout, and then an elevation
was made. Hardly any additional plans were made, due to various factors

including the scarcity of paper or papyrus. Therefore, the floor plan layout and
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section design process has been rebuilt, since they were probably the only plans
that were made. In any case with these plans the project is sufficiently defined.
As aresult, the plan and the main section of the old basilica will be completely
and precisely defined, so it can be reconstructed as it might have looked just
when it was finished.

To demonstrate the validity and veracity of the reconstructed design process, the
dimensions of the different architectural elements built are compared with the
dimensions specified in the different previously collected historical graphic

documents, and it is evidenced that they basically coincide in their entirety.

Chapter 5. Graphic reconstruction of the most significant stages of the
construction process and evolution of the old basilica of S. Peter (324-1503)
This chapter is divided into two main parts.

In the first part, a graphic and descriptive reconstruction of the construction
process of the old basilica is carried out, from the beginning of the works, until
it was completely built (as can be seen in Alfarano drawing).

In the second part, a graphic and descriptive reconstruction of the architectural
evolution of the old basilica is carried out, from the completion of its
construction until just before it was demolished, to make way for the
construction of the new basilica.

The construction process will be carried out by drawing on the plan the state of
the works in each of the most significant stages of the same. In the same way,
the evolution of the state of the basilica over time will be carried out by drawing
the appearance of the basilicain plan in each of the most significant stages of its
history. The drawings have been made to scale and in full detail, showing not
only the evolution of the basilica, but also the evolution of the buildings in its
immediate surroundings. For the reconstruction of these buildings, a
compilation and classification of the historical documents available in each era
will be made again.

At the end of the process, the appearance of the old basilicain 1505 is obtained,
drawn in plan and in full detail, together with the buildings in its nearby

surroundings.
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Chapter 6. Graphic reconstruction of the appearance of the old basilica of S.
Peter, in the years 514, 1003 and 1505

Once the floor plan layout of the old basilica has been rebuilt in various stages
of its history while considering the reconstructed section in chapter 4, it is
possible to reconstruct in some detail what the old basilica might have looked
like at different stages of its history.

In this chapter the complete appearance of the basilica is built in three
fundamental stages of its existence: when its construction finished (year 514), in
the middle of its existence (year 1003), and shortly before it began to be
demolished (year 1505).

The reconstruction of the appearance of the old basilica in each of these stages
will be carried out using the following plans: Floor plan layout, Cross section,
Longitudinal section, South facade, East facade, East facade to the Atrium,
West facade and virtual perspective images. All the plans will be drawn to
scale, with the greatest possible detail, and with the most important dimensions
in roman feet and in palmi. In a complementary way, the most important
construction aspects shown in each plan will be justified based on the different

historical references previously collected.

c. New basilica
In the third part of the Doctoral Thesis, the new basilica of S. Peter is studied,
based on three fundamental parts:

Chapter 7. Historical analysis of the design and construction process of the new
basilica of S. Peter

In this chapter, a historical reconstruction of the design and construction process
is carried out, based on all the historical references collected. The design and
construction process of the new basilica of St. Peter was extremely complex,
and there are still many questions, especialy in its first stage, from 1506 to
1520.

For this reason, in the first place, an exhaustive compilation of all available
historical references has been made, and a first analysis of them has been
carried out. Based on this analysis, a detailed classification has been made,

showing the most significant stages of the design and construction process of
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the new basilica. Finally, an exhaustive literary story has been made,
sequentially describing in detail the design and construction process of the new
basilica of S. Peter, according to all available historical references.

This detailed literary story allows us to adequately understand the complex
framework of the design and construction process of the new basilica,
considering not only the available historical references, but also the partial
conclusions of the analysis of the projects of the architects involved. Therefore,
the literary story in this chapter should be completed with the analysis of all the
projects carried out in chapter 8, as well as in the reconstruction of the

construction process carried out in chapter 9.

Chapter 8. Reconstruction in stages of the design process of the new basilica of
S Peter

This chapter reconstructs the design process for the new basilica of St. Peter.
The design process was extremely complex and convoluted, and it is difficult to
provide a sequential story so that it can be understood.

In general, the design process was carried out based on a group of architects
who collaborated and competed, devel oping a huge number of proposals, which
were mostly rejected by the promoter popes.

The different architects involved in the design process made a huge number of
proposals. Most of the proposals were rejected, but even if they were accepted,
in the best of cases, they were only partially built. As the design and
construction process dragged on in time, the approved projects were
systematically questioned by the following responsible popes and/or architects.
In many cases, part of the previously built was demolished. Therefore, the
design process for the new basilica is based on an enormous sequence of
projects, but only some of them were partially built.

Therefore, to identify the design process of the new baslica, two
complementary actions have been carried out.

1. On the one hand, all the projects of al the architects involved in the design
process have been analyzed. Based on this analysis, the design process of all
these projects has been reconstructed. The task has been very arduous and
extensive, and due to space restrictions, the present doctoral thesis has only

incorporated the reconstruction of the design process of the most important
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projects in the design process of the new basilica of S. Peter. The sequence of
these projects allows us to understand the evolution and transformation of
architectural ideas that gave rise to the different executive projects.

2. On the other hand, the projects that in some of its parts were built have been
analyzed. The sequence of these executive projects makes it possible to
understand the executive design process of the new basilica. As aresult of this
analysis, this chapter reconstructs the stages of the design process of each
project of chain of executive projects, directly involved in the design process of

the new basilica of S. Peter.

Chapter 9. Graphic reconstruction, description and justification, of the most
significant stages of the construction process of the new basilica of S. Peter

This chapter reconstructs the construction process in stages of the new basilica
of St. Peter. The construction process will be carried out by drawing on the plan
layouts the state of the works in each of its most significant stages. The floor
plans layouts corresponding to the state of the works in each specific stage are
drawn to scale, with all precision, and bounded in palmi. In each floor plan
layout, not only the state of the works of the new basilica is shown, but also the
state of the demolition of the old basilica, as well as the most important changes
that have occurred in the buildings in its immediate surroundings.

The different floor plans layouts have been made considering the reconstruction
of all the projects involved in the design process (and of which some part was
built), aswell as all the available historical references, shown in chapter 7.

As a result, a precise historical account (narrative and graphical) of the
evolution of the construction process of the new basilica has been achieved,

from the beginning of the construction process up to its completion.
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

“Jesus himself, and most of the message of the Gospels, is a message of service to the
poor, a critique of the rich and powerful, and a pacifist doctrine. And it stayed that way,
that's how Christianity was ... until Constantine”

Noam Chomsk
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Chapter 2. Reconstruction in stages of the urban structure of the Vatican

area, from itsorigin to the present day.

2.1. Objectives

This chapter reconstructs the evolution of the urban structure of the Vatican area at
different dates throughout history, from the time there are historical references to the
present day.

In the first place, the most characteristic dates of the evolution of the urban structure of
the Vatican area have been identified, coinciding with some of the most important
events that took place in it throughout its history.

The situation of the urban structure in each of the chosen historical stages is represented
graphicaly, making scale plans (with measurements in meters and palmi) with all
possible precision, detailing the state of the different constructions, public spaces,
gardens, roads and fields, and describing the most important changes that have occurred
from the previous stage.

The most important and representative buildings are represented on the ground floor,
showing the distribution of their spaces in detail. On the other hand, the rest of the
buildings will be represented only as a plot, with the sole purpose of delimiting the built
part from the non-built part.

In a complementary way, for each stage a compilation of the most important historical
events related to the Vatican area has been made, making special reference to the
construction and demolition of the most important buildings, walls, roads, paths, and in
general, to the most important changes that may have occurred in the urban structure.

2.2. ldentification of the most relevant historical dates in the evolution of
the urban structure of the Vatican area

The dates have been chosen for their relationship with the most relevant historical
events that have occurred throughout history and that, in one way or another, have been
able to influence the evolution of the urban structure of the Vatican area.

At least one date per century has been chosen, although the speed of the changes has
been very different throughout history in each stage. In the High Middle Ages, the
changes in the urban structure of the Vatican area were very slow and there were hardly
any relevant historical milestones (especially between the 10th and 12th centuries), for

this reason an indeterminate date was simply chosen more or less in the middle of each
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century. In other cases, as in the Renaissance, the built environment underwent major
changes in a short period of time, and therefore the dates associated with these changes
have been chosen, and in some cases severa dates per century.

The most recent historical dates correspond to the existence of historical plans of the
urban structure of the Vatican area. Therefore, in the first place, these historical plans
have been rebuilt to scale and with all possible precision. In this way, this scale plan
serves as a reference to reconstruct the previous stage, based on the historical
information available at that stage. Following this process, each scale plan that is made
serves as areference to draw the previous plan to scale. And so on until the first stage.

The dates chosen are the following:

Stage 1. 100 B.C. Etruscan necropolis along Via Triunfalis and Via Cornelia

Stage 2. 50 B.C. Settlement of houses of noble familiesin the area

Stage 3. 33 A.D. Beginning of the construction of circus of Caligula

Stage 4. 64 A.D. Peter (307-647). Great fire of Rome

Stage 5. 117 A.D. Alexander | (107-115). Vaticanus necropolis construction

Stage 6. 139 A.D. Pius| (140-155). Construction of Mausoleum of Hadrian

Stage 7. 217 A.D. Zephyrinus (199-217). Construction of Severan Mausoleum

Stage 8. 325 A.D. Sylvester | (314-335). Construction of platform and Constantine Arch
Stage 9. 399 A.D. Sricius (384-399). Construction of Mausoleum of Honorius
Stage 10. 484 A.D. Smplicius (468-483). Construction of lateral wings of the atrium
Stage 11. 514 A.D. Symmachus (498-514). Old basilica of S. Peter finished

Stage 12. 650 A.D. Martin | (649-655). Expansion of Christian pilgrimage

Stage 13. 852 A.D. Leo |V (847-855). Leonine walls

Stage 14. 1003 A.D. Slvester 11 (999-1003). Beginning of the late middle ages
Stage 15. 1124 A.D. Callixtus Il (1119-1124). 1123. First council of the Lateran
Stage 16. 1216 A.D. Innocent |11 (1198-1216). Beginning of the Apostolic palace
Stage 17. 1280 A.D. Nicholas 111 (1277-1280). Extension of the Apostolic palace
Stage 18. 1378 A.D. Gregorius Xl (1370-1378). Re-establishing of pontifical seein Rome
Stage 19. 1464 A.D. Nicholas V (1447-1455). Reform project old basilica of S. Peter
Stage 20. 1503 A.D. Alexander VI (1492-1503). Opening of Via Alessandrina

Stage 21. 1514 A.D. Leo X (1513-1521). Death of Bramante

Stage 22. 1564 A.D. Pius |V (1560-1565). Death of Michelangelo

Stage 23. 1589 A.D. SxtusV (1585-1590). The dome of new S. Peter is finished
Stage 24. 1667 A.D. Alexander VIl (1655-1667). New basilica of S. Peter isfinished
Stage 25. 1748 A.D. Benedict XIV (1740-1758). Plan by Giambattista Nolli
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Stage 26. 1883 A.D. Leo Xl11 (1878-1903). First urbanistic plan of Rome
Stage 27. 1950 A.D. Pius Xl (1939-1958). Inauguration of Via della Conciliazione
Stage 28. 2020 A.D. Francis| (2013-)

2.3. Methodology followed for the graphic reconstruction in stages of the
evolution of the urban structure of the Vatican area

In order to describe and graphically represent the state of the urban structure of the
Vatican areain each of the previously chosen stages, a somewhat complex methodol ogy
based on the following stages has been followed:

Sage 1. Collection of information and preparation of work plans

This stage includes 7 consecutive actions:

1. Compilation of graphic material classified by stages (urban plans, aeria views,
engravings, sketches, drawings, paintings...).

2. Compilation of the most important bibliography referring to each stage.

3. Classification of the most important historical events that occurred in each stage.

4. Obtaining the “cadastral plan” of the current urban structure of the Vatican City, in
the year 2020 (Fig. 2.1).

5. Superimposition to scale of the current cadastral plan with the “plan of archaeological
excavations” carried out by Paolo Liverani * (Fig. 2.2).

6. Preparation of the “work plan” for each stage, superimposing the cadastral plan of the
current urban structure with the plan of archaeological excavations by Liverani. The
"work plan" of each stage must be complemented, superimposing the already defined
plan layout corresponding to the one consecutively later in time, and highlighting the
buildings that have survived to this day and that already existed in each stage.

7. Location of buildings, constructions, roads, urban elements and geographical
elements that have survived to this day, in the work plan of the stages in which these

constructions and geographical elements existed.
Sage 2. Realization of the urban plans, stage by stage, inversely in time from the

present day to the most remote stage.

This stage consists of areverse design process, from the current stage to the first stage.
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First of al, the urban plan corresponding to the current stage (year 2020) must be
carried out, starting from the cadastral plan of the Vatican area, and carrying out all the
measurements considered necessary in situ.

Starting from the plan of the current stage, the plan corresponding to the previous stage
(year 1950) can be made, adding, eliminating or modifying details with respect to the
current plan. To carry out this transformation work, al the graphic material available
from the previous stage must be analyzed (urban plans, photographs, drawings, building
plans, paintings, etc.), in order to know all the changes that have occurred between
them.

Starting from this stage (1950), the plan of the immediately previous stage (year 1883)
can be reconstructed, taking into account the first urban planning plan of Rome, carried
out in that same year, and all the historical information available, regarding the changes
that have occurred between these two stages.

Following this process, starting from this stage (1883), the immediately preceding stage
(year 1748) can be reconstructed, since the map of Giambattista Nolli (1748) and others,
are available, and al the historical information collected between these two stages.

To draw up the map corresponding to the immediately preceding stage (1667), the map
drawn up by Giovanni Battista Falda in 1676 is especially useful. The information
contained in this map must be supplemented with other available maps and the
historical information collected.

The drawing made by Antonio Tempesta in 1593 is very useful for drawing up the
corresponding plan for the immediately preceding stage (year 1589). Again, the
information contained in this drawing must be supplemented with other maps and
drawings, and the available historical information

In order to draw up the plan corresponding to the immediately preceding stage (year
1564), the drawing made by Etienne Dupérac and Antonio Lefreri, in 1577, is especially
useful. The plan made by Leonardo Bufaini, in 1551, aso helps, supplemented with
other maps and all available historical information.

To make the plan corresponding to the immediately preceding stages (year 1514 and
year 1503), it can be used the drawing made by Hartmann Schedel, in 1493, together
with all available historical references.

In order to carry out the plans corresponding to the previous stages, no historical plans
are available, so they must be made taking into account only the historical information

available, so that their precision and reliability is becoming less and less. However,

62



Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

following this methodology, to make the plans for each stage, the plans for the
immediately subsequent stages are arranged, which have been prepared with the greatest
possible rigor.

In general, once the map corresponding to the urban situation of each stage has been
drawn, it is used as a starting point to draw up the map of the consecutively previous
stage, taking into account all the available historica information. Therefore, each new
plane will serve as a starting point to elaborate the plan of the consecutively previous
stage, and so on, until the plan of the first stage is reconstructed.

Following this strategy, the plan of each stage can be reconstructed based on making
small changes with respect to the immediately later stage, taking into account al the
historical information and graphic materia available for each stage.

Obvioudly, as we go into the past, the available historical and graphic material is less
and lessreliable. At a certain point, photographs cease to exist and are replaced by scale
plans, scale plans are replaced by approximate plans, plans become drawings of aerial
views, and as we move into the past, aeria views are becoming more rudimentary and
fanciful. In this way, the level of error in the information available increases, and it
accumulates dlightly as we go back into the past.

Despite this level of error or incremental inaccuracy as we go into the past (both the
graphic material and the historical references), it is compensated by the designed work
methodology, since some buildings are represented in a crude way and disproportionate
in the old graphic material, corresponding to a certain stage, it was already fully located
and precisely defined in the later stage.

The buildings that have survived to the present day must be located in al the stagesin
which these buildings existed. Once correctly located, these buildings become an
immovable reference for the location of the rest of the buildings that are shown in the
historical drawings corresponding to each stage. Therefore, the available historical
drawings, even if they have been made in a crude, disproportionate or imprecise way,
serve as a script to locate the buildings and objects represented in them. Historical
drawings contain all kinds of references that allow the buildings represented in them to
be located and drawn precisely, once the reference buildings have been drawn correctly.
That is to say, the buildings represented in the historical graphic materia available for
each stage, become perfect references to locate the rest of the buildings represented and

that have not survived to the present day.
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In the Vatican area there are severa references that have remained immovable with the
passage of time and that serve as a great help to relocate, and draw to scale, the
buildings represented in the different engravings of the time, which were often made
simply documentary or symbolic. These references are: The Castel Sant'Angelo, the
Leoninewall (Leo 1V), thewall of Pius IV, and the basilica of S. Peter.

It is true that the new basilica of S. Peter has a recent existence, but since the exact and
precise relationship it had with respect to the old basilica of Constantine is known, it
can be located with all precision, and therefore the adjacent imperial mausoleums can
also be located (In addition, the eastern mausoleum can be perfectly located since there
are archaeologica remains).

Triangulating the relative position of all the buildings with respect to these “reference-
buildings”, and with the help of the available historical plans and Liverani's excavation

plan, you can be sure that you are making plans with enough precision.

2.4. Strategy to make accurate and scaled plansfor each stage

As has been indicated, some of the relevant dates in the evolution of the urban structure
of the Vatican area have been chosen because urban plans were made on those dates.
This is the case, for example, of stages 25 and 26, corresponding respectively to the
plan by Giambattista Nolli, made in 1748, and to the plan of the first urban planning of
Rome, made in 1883.

The reconstruction of these stages has been very simple, since they were drawn with
enormous precision, so that, starting from the current topographic plans, proceeding in
the way indicated, they have been reconstructed with precision, and hardly any minor
tweaks have been made with respect to the historical plans. Small dimensional
adjustments have simply been made, small inaccuracies have been corrected, and the
graphics used have been changed (so that all stages have the same graphics).

However, in most of the historical dates chosen, no detailed plans were made and there
are hardly any engravings in distorted perspective, paintings, or partial drawings
without scale. In these cases, this graphic material must be analyzed in detail and a list
of the changes that can be seen in them with respect to the scale plan aready made
corresponding to the immediately subsequent period must be done.

In some specific aspects, for which there is no graphic material, reliable historical
assumptions must be made, and appropriately graphed (for example, on the size of the
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vineyards, the position of the agricultural houses associated with them, the position of
thetrees, etc. ...).

The historical plans corresponding to each stage provide genera information on the
situation of the Vatican area at the time they were made. However, these plans are not to
scale, and show serious dimensional errors. Some buildings are too big, others too
small, others ssimply deformed ... Generally, the most important buildings are usually
drawn larger, instead, the less important buildings were drawn smaller than they were.
These plans and drawings are actually approximate and distorted representations of the
reality they represented. Narrow streets are represented smaller than they were, trees are
usually graphed with a larger relative size, and in many cases less important buildings
were not even represented.

Therefore, to redraw these historical plans to scale and represent truthfully the built

environment of a certain period, three complementary actions have been carried out:

. Confirm the existence of the represented buildings, and find out if there were more
buildings than those represented at the time. To do this, the graphic documentation that
has been collected from each period must be carefully examined (including plans,
perspective engravings, paintings, sketches, etc.). It is usual for a certain building to
appear represented in a certain way in one drawing, and in a different way in another
drawing. Furthermore, the same building may appear with one size in one drawing, and
with another size in another; it may even appear in some drawings and not appear in
others. Therefore, it is important to know the expertise of the author, as well as his
training, his specific interests, his cultural background and even his specific interests
when drawing. Based on this information, credibility criteria can be established, and
therefore each of the collected drawings can be properly assessed.

. Carry out an intense documentary investigation, compiling as many historical references
as possible about the reality represented in each one of the planes that are intended to be
reconstructed to scale. This allows knowing details of some buildings that existed at that
time, and that from their written description could be represented graphically with some

precision.

3. Carry out a dimensional and proportiona adjustment in each historical stage

with respect to the reference-buildings, and with respect to the immediately later
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stage, previously drawn to scale. The objective is to reconstruct and redraw the
existing historical plans, but to scale and in a proportional and precise way.
Based on the scale plan already made corresponding to an immediately later
stage, the appropriate changes are made, having as a script the available
historical plans corresponding to the current stage. As the reference-buildings
are know in detail, and also all the buildings of the immediately later stage, the
buildings of the current stage can be drawn with certain precision.

2.5. Reconstruction of the most important stages of the evolution of the
urban structure of the Vatican area

Based on the methodology described, it has been possible to identify the state of
the urban structure of the Vatican area in each stage. Obviously these plans,
athough they are represented to scale and with all precision, contain certain
inaccuracies and errors, which increase when the stages are older, since much
less historical material is available.

The plans corresponding to each stage are shown below, describing the most
relevant historical events, and the most important changes in the urban

structure.

Stage 1. 100 B.C.

Etruscan necropolis along Via Triunfalisand Via Cornelia (Plan layout UE 1)
The appearance of the urban structure of the Vatican area in 100 B.C. it is uncertain,
since there is hardly any information about it, and the same can be said even about the
origin of the name Vaticanus. Some researchers are of the opinion that the name comes
from the Etruscan goddess Vatica, to whom a temple was erected in the area. On the
other hand, other researchers think that the name comes from a hallucinogenic herb that
grew on the slope of Mons Vaticanus 2. A third theory is that the Etruscan people who
occupied the area were called Vatucum.

This hill, located to the west of the Tiber river and outside the city limits, has housed a
necropolis since Etruscan times. There are hardly any remains of this necropolis, but as
is known, in an approximate way, the route of the path that connected the Etruscan
necropolis with the city of Rome, and how we have certain information about the
structure of other Etruscan necropolis whose remains have reached our days, it is

possibleto at least hint what this necropolis looked like.
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On the other hand, it is known that near the necropolis, there were several temples, such
as the Templus Martius, or the temple dedicated to the goddess Cybele (Phrygianum) 3
built around 191 BC, which had to be demolished in the construction of the great
foundation platform from the old basilica, in the year 324 4. The location of this temple
is known, located at point 51 of the archaeological plan of Paolo Liverani (Fig. 2.2). To
the east of the river was the Campus Martius, an area located to the north of the Servian
walls, and which was so named because from very ancient times there was an altar
dedicated to Mars, mentioned in the laws attributed to Numa Pompilius, second king of
Rome, after Romulus. In the year 388 B.C. the consular tribute Tito Quincio Cincinato
Capitolino, erected a new temple to this god, to fulfill a vow made on the occasion of
the invasion of the Gauls. At the time of the Republic it was a place for armies to camp,
and for military exercises. Chariot races were also held on Campus Martius, and horse
stables were located. There was also the Trigarium pool, a public beach where you
could go swimming, and right at the bend of the river there were springs of thermal
mineral water with healing properties, called Tarentum. In 5th century B.C. a temple
dedicated to Apollo, who was considered the protector of health, was built in Campus

Martius.

Stage 2. 50 B.C.

Settlement of houses of noble familiesin the area (Plan layout UE 2)
The grounds of the Mons Vaticanus, close to the Etruscan necropolis, were used
basically for growing vineyards and as a buria area, and there were hardly any small
buildings for agricultura use. For this reason, several noble families acquire land in the
area, seeking to escape the bustle of the city, in which they build large gardens with
weekend houses, such as the Horti Agrippina and the Horti Domitiae.

Funerary monuments were also built at this time, such as the Meta Romuli pyramid (at
the crossroads between Via Cornelia and Via Triumfalis), and the Terebinthus Neronis ©
mausoleum, which soon became a symbol of the Vatican area. These constructions
appear in various drawings and plans, for example in the fresco Visione della croce
from the school of Raffagllo Sanzio, dating from 1520-1524, located in the Sala di
Constantino in the Vatican, and attributed to Giulio Romano and Raffaellino del Colle
(Fig. 2.3). The Meta Romuli can also be clearly seen in Leonardo Bufalini's plan, made
in 1551 (Figs. 2.4aand 2.4b).
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During this time, a wooden bridge was most likely built, undoubtedly a precursor of the
Pons Neronianus ’, in order to communicate the area of Campus Martius with the
Vatican fields where the imperial family had properties along the Via Cornelia. Thereis
no evidence of this wooden bridge, nor is there any evidence that Nero built the bridge
that bears his name in stone, as a substitute for the wooden bridge.

The region near the bridge had the name "the plain(s) of Nero" until the middle ages.
For this reason, the citizens of Rome, without knowing the origin of the ruined bridge,
named it after the area in which it was located, and not after the name of the emperor
that it supposedly built. In any case, it is evident that if some of the most powerful
families in Rome built their mansions on the other side of the river, would demand that
abridge be built with al immediacy in order to access them. It is possible that initially a
temporary wooden bridge was built, and that afew years later, another stone bridge was
built to replace the previous one made of wood. However, both had to be done quickly
and hastily, since the Pons Neuronianus sank by itself in the fourth century, and was
never rebuilt.

The Pons Neuronianus is mentioned in Mirabilia (I1) (Graphia 10) *“...pons
Neronisid est pons ruptus ad s. Spiritumin Sassia...“ (Anon. Magi. 158, Urlichs), and
it was aready in this ruinous in the fifteenth century, and probably already in the fourth
century, since it has not been mentioned again since then in any text. Still today there
are remains of the pillars in the lower part of the river (NS 1909, 13; BC 1909, 124-

125), and they can be seen when it has little water &,

Stage 3. 33A.D.

Beginning of the construction of circus of Caligula (Plan layout UE 3)
On the Vatican hill, outside the city of Rome, the construction of the Circus of Nero
began on what was formerly the Etruscan necropolis. The work begins with Caigula
(37-41) and ends with Nero (54-68). The circus was private and there were horse and
chariot races, and only on some occasions was it open to the public. At the end of the
construction of the circus, in AD 37, the emperor Caligula transported an obelisk from
Alexandria to Rome, as described by Pliny the Elder in his Naturalis Historia
(16.76.201), and later it was installed in the spina of the circus, where it would remain
until 1586, when it moved to the place whereit is today °.

The circus was built longitudinally along an east-west axis, with the entrance on the east

side (as the west side was partialy carved into the hill). The exact dimensions and
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position of the circus are not known exactly, but it can be deduced based on the
archaeological plan of Paolo Liverani, in “La topografia antica del vaticano” (Fig. 2.2
detail). This map shows archaeologica evidence of the circus prisons at point 21 on the
map. In the same way, evidence of awall structure is shown at point 79, which could be
from the circular west wall of the circus (as Magi thinks %), and at point 78 there are
mosaics, which agree with the mosaic of the perimeter gallery of the circus in the
western part. The distance between points 78 and 79 with point 21 agrees with the
measurements assumed for a circus, based on the architectura structure of Roman
circuses that have survived to this day. The location of the obelisk is also precisely
known, located on the spina of the circus (point 57).

For the location of some roads, both in the Vatican area and on the other side of the
river, the plan made by Rodolfo Amedero Lanciani in 1901 has been taken into
account (Figs. 2.5a and 2.5b), and also the fabulous plane “View of Ancient Rome”, by
Etienne Dupérac (Figs. 2.6a and 2.6b). Along the road that runs along the north face of
the circus, warehouses for construction materials and auxiliary activities began to be

built, due to the construction activity promoted by the circus.

Stage 4. 64 A.D. Peter (307-647) (Plan layout UE 4)
Great fire of Rome

For the reconstruction of the urban mesh of the Vatican area this year, the plan Le
piante di Roma made by Giuseppe Luigi and Italo Gismondi, of Roma Antica, made in
1949 (Figs. 2.7a and 2.7b), the drawing Antiquae Urbis Romae Imago accuratissime ex
vetustis monumentis formata made by Pirro Ligorio in 1551, which shows the Circus of
Nero (also named Circus of Caligula), the Circus of Hadrian, and the Mausoleum of
Hadrian (Figs. 2.8a, 2.8b), and aso the drawing Urbis Romae totius olim orbis
domitricis situs, cum adhuc extrantibus sacrosanetae vetustatis monumentis, made by
Pirro Ligorio in 1570 (Figs. 2.9a, 2.9b).

On the other hand, and with respect to the Circus of Nero, Christian tradition assures
that the Apostle Peter arrived in Rome between the years 64 and 68, under the mandate
of Nero, and that he was martyred in the circus and buried near it and near of the
imperia villa. Although these facts have been continuously refuted and doubted by
scholars and historians, Christians assure that the remains of the Apostle Peter lay in a
small tomb in the Vaticanus necropolis, and from the moment of his death many

Christians began an incessant pilgrimage until this place.
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While the circus was still standing, a series of small funerary buildings began to be built
on its north side, as can be seen in the plan of the Liverani excavations in 1999 (Fig.
2.2).

After the great fire in Rome, many of those affected (who lost their houses in
the fire) were temporarily housed in buildings within Campus Martius. Many of
these refugees, whether poor or rich, were eventually forced to reside outside
the city 2. For this reason, the Campus Martius was rapidly urbanized,
especially in the northern area adjacent to the river, streets were laid out
orthogonally, in north-south and east-west directions, and a large number of
buildings began to be built temporarily. The most important road, in an east-
west direction, and very close to the river, was the Via Recta, whose layout was
barely altered and became Via dei Coronari in the Renaissance, and which has

been preserved to this day.

Stage 5. 117 A.D. Alexander | (107-115) (Plan layout UE 5)
Vaticanus necropolis construction

The construction of the Vaticanus Necropolis begins along the north face of the Circus
Gai Et Nerons, when it fell into disuse at the end of the second century 3. The area was
divided and assigned to individuals for the construction of tombs belonging to the
necropolis.

At thistime, burials within the walls were prohibited, and for various reasons, freedmen
(slaves who had obtained freedom and had small fortunes) were the socia group that
preferred to be buried in this area, since athough it was on the other side from the river,

it remained connected to the city by two bridges 4.

Stage 6. 139 A.D. Pius| (140-155)

Construction of Mausoleum of Hadrian (Plan layout UE 6)
The work of the Mausoleum of Hadrian began in the year 135 by the emperor Hadrian,
with the aim of making it his personal and family mausoleum, although it was
completed by Antonio Pio in 139 %°. The mausoleum was built north of the Campus
Martius, on the other side of the river, and to communicate directly with the city, the
Pons Elius was built in the year 134 16,

According to the drawings made by Letarouilly (Fig. 2.10), it appears that in those times

there were few constructions in the area, and the great constructions that occupy the
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urban landscape are the Circus of Nero, the Circus of Hadrian, the Mausoleum of
Hadrian and the great gardens of Agrippina. Pons Neronis was the only link and
connection with the city of Rome until the construction of the Pons Elius, it crosses the
river and adjoins two major avenues, the Via Triunphais in a north direction and the Via
Cornelia that goes west in the direction of the circus of Nero. Very close to the south
face of the circus is the old Templus Martius that later fell into disuse. Along the Via
Cornelia, small constructions for the sale of construction materials and crafts continue
to be consolidated, due to the increase in construction activity in the area. Along the

north face of the circus the Vaticanus Necropolis continues to grow.

Stage 7. 217 A.D. Zephyrinus (199-217)

Construction of Severan Mausoleum (Plan layout UE 7)
Between the years 212 and 217 the circus had been amost completely dismantled, and
its own rubble had partialy filled it, so the soil was compacting little by little, and it
recovered the natural slope that it had before its construction. As a consequence, new
access roads began to be consolidated from the west, crossing the Mons Vaticanus.

In these years, the Severan Mausoleum was built, right next to the west face of the
obelisk and aligned to the spine of the old Circus of Nero. Some stamps found inside
indicate that it was initialy built in the time of Emperor Caracalla of the Severan
dynasty (193-235), which follows that the circus had already fallen into disuse at the
end of the second century 1 and that the Vatican area was beginning to have aready a
funerary character. In the times of Pope Symmachus (498-514), the mausoleum was
renamed the Church of S. Andrea, and in the 14th century it was renamed Santa Maria
delle Febbre.

Due to the construction of the circuses and the funerary character of the area, the area
began to lose residential appeal, and little by little the large mansions were dismantled.
When the Horti Agrippina was dismantled, transversal communication routes were
created, which directly connected the Pons Neronis and the Pons Elius with the
southern part of the dismantled circus, and with the Via Aurelia Nova. In this way, a

network of roads was created that allowed a rapid urbanization of the Vatican area.
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Stage 8. 325 A.D. Sylvester | (314-335)

Construction of platform and Constantine Arch (Plan layout UE 8)
The Emperor Aurelian ordered the Aurelian walls to be built in order to defend the city
of Rome against barbarian invasions. The construction of the walls begins in the year
271, and its length was 19 kilometers 8, For this reason, the urbanization of Campus
Martius accelerated considerably and the city began to compact in this area.

Later, during the papacy of Sylvester |, the Emperor Constantine greatly helps the
Christian church, performs great works of charity both for priests and the faithful in
need, and builds severa basilicasin Rome, among which is the Lateran basilica.

As aresult of this collaboration, the Vatican area was chosen as the appropriate place to
build alarge basilica, with the aim of becoming a benchmark for Christianity.

In the year 324 the great horizontal foundational platform was built, on which the
enormous basilica building had to be built, since a year later, in the year 325 there are
indications that the Arch of Constantine was built. This large construction generated
great economic and labor expectations, attracted a huge number of businesses (builders,
craftsmen, vendors, etc.), and prompted the construction of a growing number of
buildings related to the construction sector, such as brick factories. construction
warehouses, artisan workshops. These buildings began to be built mainly along and on
both sides of Via Cornelia, on the roads of the north face of the platform, and on the
roads in the southern part of the ancient Circus of Nero (since they were the places more
suitable). As a consequence, a network of roads began to be devel oped and consolidated

around the platform and the ruins of the ancient Circus of Nero.

Stage 9. 399 A.D. Siricius (384-399)

Construction of Mausoleum of Honorius (Plan layout UE 9)
To roughly reconstruct the state of the urban structure of the Vatican area in this year,
the most important construction activity of the previous years has been taken into
account, and of which there are concrete references.

The narthex and the perimeter wall of the anterior body were completed in the time of
Pope Siricius (384-399), as narrated by Paulinus de Nola about the funera of Paulinain
the year 395-396 1°. Before the year 393, the Anicii Probi mausoleum was built in the
western part (attached to the apse), built by the Sixth Consul Petronio Probo, who died
in that same year . Some years later, around 400, Honorius (384-423), son of

Theodosius |, built the Mausoleum of Honorius, a dynastic mausoleum for the
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Theodosian section of the western imperial family 2. Years later this mausoleum will
be renamed the Chapel of Santa Petronilla 2. The mausoleum was connected by a small
portico to the southern exedra of the basilica, had the same ground level as the basilica,
and was amost aligned to the west of the Severan Mausoleum, so it had privileged
access to the sanctuary and the tomb of Peter.

In the 4th century, the Pons Neronis collapsed, and it would never be rebuilt, so the
connection of the Vatican area with Rome would only be made through the Pons Elius.
For this reason, the only connection with the Vatican area is through the Via Cornelia
that extends to the Mausoleum of Hadrian, which stimulated the compaction of the
building along its route, and especially to the south of Meta Romuli.

Stage 10. 484 A.D. Simplicius (468-483)

Construction of lateral wings of the atrium (Plan layout UE 10)
To roughly reconstruct the state of the urban mesh of the Vatican area this year, the
most important construction activity of the previous years has been taken into account,
and of which there are concrete references.

In the times of Pope Leo | (440-461) the first monastery of the place was built and the
Church of Santo Stefano degli Abissini, initially known as Santo Stefano Maggiore,
built on the ruins of a pagan temple dedicated to Vesta %,

Leo | established for the first time the need for a papal residence, and also built the
Secretarium on the outside of the basilica and attached to the south face of the narthex,
akind of sacristy in which the bishop prepared for access to the basilica 2.

In the times of Pope Simplicius (468-483) the lateral wings of the atrium were
completed, as well as the anterior body, which includes the gate house, which was
initially simply equipped with lateral columns .

Hadrian's mausoleum partially loses its function, since by connecting with the Aurelian
walls it becomes part of the defensive system of the city. In fact, at this time the first
reference to the building was made as a Castellum, and it was reinforced to be able to
withstand all kinds of attacks %°.

Stage 11. 514 A.D. Symmachus (498-514)
Old basilica of S. Peter finished (Plan layout UE 11)
To roughly reconstruct the state of the urban structure of the Vatican areathis year, the

most important construction activity of the previous years has been taken into account.
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In the time of Symmachus (498-514) the lateral rooms of the gate house were
completed, including the Episcopal Palace and the papal residentia building (called
Episcopia in the Liber Pontificalis) "nello stesso luogo a destra ea sinistra” of the main
entrance 2, as well as a team to attend to the pilgrims, a fountain in front of the access
stairs and some latrines 2. Therefore, it can be said that with the construction activity
carried out by Pope Symmachus until the end of his days, the construction of the old
basilica of S. Peter, begun in the time of Constantine, is finished.

In the days of Symmachus, severa colonnaded porticoes were also built on the main
avenues that led from the Tiber River (the northern end of the Pons Aelius) to the
basilica. These porticoes protected the pilgrims from the sun and the rain. The covered
porticoes were first referenced by Procopius in the 6th century, as they were used to
hide in the attack of the Ostrogoth’s in the year 537 %°. Some historians believe that
these porticoes were not an independent structure, but were arcaded spaces existing in
the adjacent constructions on both sides of the avenues, since in the excavations carried
out so far no traces of this structure have been found.

The last surviving large villas near the Mausoleum of Hadrian fal into disuse and are
abandoned by their owners. The materias that remain of the constructions are looted,
and are used in the construction of other houses that are being built around the Via
Cornelia.

Stage 12. 650 A.D. Martin | (649-655)

Expansion of Christian pilgrimage (Plan layout UE 12)
The approximate state of the urban plot this year has been rebuilt taking into account the
most important construction activity carried out previously, and for which there are
references.

During these times the pilgrimage activity to the basilica of S. Peter increased, perhaps
as a consequence of the general state of confusion after the fall of the Roman Empire.
For this reason, among other things, Gregory | (590-604) began the construction of a
small chapel as soon as he began his mandate, which in the 12th century was
consecrated as Santa Maria in Vadlicela. This church would undergo numerous
modifications throughout the years acquiring more and more importance .

Gregory | aso reorganized the interior of the basilica, and made a semi-annular passage
to the crypt, which alowed pilgrims to venerate Apostle Peter without interrupting the

services of the upper atar. Until then, a mobile altar was used to celebrate Mass, but it
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seemed less and less suitable for the performance of rituals increasingly marked by an
orderly, hierarchical and noble conception of the liturgical scene, which is why it
became essential an intervention in the apse 3.

In these years, Hadrian's circus fell into disuse and was abandoned, and this caused the
access road network to be modified in the northern part of the Vatican area. In general,

construction activity slowed enormously within the Vatican area.

Stage 13. 852 A.D. Leo 1V (847-855)

Leoninewalls (Plan layout UE 13)
To roughly reconstruct the state of the urban plot of the Vatican in this year, the most
important construction activity of the previous years, and of which there are references,
has been taken into account.

Starting in the 8th century, certain settlements arose in the Vatican, each characterized
by having its own military and civil organization made up of people from northern
Europe who lived in the Vatican. These organizations are known as scholae, and their
goal was to assist the pilgrims 2. Currently the location of four of them is known: the
scholae Longobardorum, the scholae Saxonum, the scholae Frisonum and the scholae
Francorum, as well as that of several churches and chapels that existed during the
Middle Ages within the Leonine walls (Fig. 2.11).

The first scholae was that of the Saxons, founded between 726 and 728. With the
approval of Pope Gregory Il, the Santa Maria in Sassia church dedicated to the Virgin
was built. Between 817 and 852 the church had to be rebuilt due to fires in the area that
seriously damaged it .

Severa churches are also built, such as the Church of San Peregrino, dedicated to San
Peregrino de Auxerre, a Roman priest 3. The church of Santo Stefano Minore, known
as Santo Stefano degli Ungheresi, is also built. Located to the south of the basilica, the
construction remains until the year 1776, when it was demolished due to the extension
of the new basilica of S. Peter. The exact location is known thanks to Rodolfo Amedero
Lanciani's plan (Fig. 2.5b), since it superimposes buildings from different periods and
gives us areference to where it was located.

After the sack of the basilica by the Saracensin 846, Pope Leo IV (847-855) surrounded
the entire area by means of a defensive wall %, later known as Mura Leoniane, which
was the only significant change of the defensive perimeter of Rome, after the Aurelian

walls of the late 3rd century. The interior area was renamed the civitas Leoniana®.

75



Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

The defensive wall was built between 848 and 852, it was three kilometers long and
completely surrounded the Vatican area at that time for the first time in its history, in
fact, it was the only extension of the Aurdlian walls of Rome. A few years earlier, by
order of Pope Leo |1, a similar wall began to be built, but the disturbances in the city
forced the work to be suspended, and the sections aready built were dismantled to be
used in private buildings.

The wall ran from the Mausoleum of Hadrian, later called Castel San Angelo, to the
slopes of the Vatican Hill located to the west, surrounding the basilica from west to
south, and descending again in an easterly direction to the river. The wall was built from
tufa (a soft porous rock consisting of calcium carbonate deposited from springs rich in
lime) and tile, and was twelve meters high with 44 strong towers at arc-throw intervals.
The wall had three doors to access the interior space. Two gates were in the northern
part of the wall: the smallest was located behind the fortified mausoleum, called
Posterula San Angeli and later called (due to its proximity to the castle) Porta Castelli,
and the largest, the main gate to through which the emperors passed was located near
the church of San Peregrino, called Porta Peregrini, later Porta San Petri. A third gate
was located to the south, and connected the Leonine city to the Trastevere river. In
addition, chain towers were built on both sides of the Tiber river to repel Saracen
assaults by water. The wall was officially completed on June 27, 852.

Stage 14. 1003 A.D. Silvester 11 (999-1003)

Beginning of the late middle ages (Plan layout UE 14)
In the 10th century, construction activity in the Vatican area slowed down
again, so that hardly any notable constructions were made, and the existing
urban mesh was simply compacted little by little, and very slowly.

Nor was there any pope with constructive ambitions, and among all of them
only Pope Silvester |l stood out, since he was known as "the light of the church
and the hope of his century" due to his great erudition. His studies in theology,
philosophy, grammar, rhetoric, dialectics, astronomy, arithmetic, geometry and
music allowed him to make changes during his papacy such as the use of the
decimal system by clergymen. On the other hand, he invented Gerbert's abacus,
introduced the pendulum and the invention of a cogwheel clock, and was the

forerunner of akind of shorthand system.
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Stage 15. 1124 A.D. Callixtus |1 (1119-1124)

First council of the Lateran (Plan layout UE 15)
In the 11th century thereis no news of any construction activity in the basilica, or in its
close surroundings. These are turbulent times, and the different popes are focused on
their struggles for power, leaving aside notable constructive activities in the basilica of
S. Peter.

Cdlixtus Il was a great defender of the reform of the church started by Gregory VII. He
manages to return to Rome after forcing Antipope Gregory to flee. He is dedicated to
solving the dispute of the investiture for which the papacy and the empire had been
facing more than fifty years. With the support of Henry V, they sign the Concordat of
Worms (1122) in which the emperor renounced the right of investiture, and became
recognized as exclusive to the church, and the Pope recognized the emperor his right to
attend the investiture. In 1123 the pope convened the First Lateran Council, in which

the agreements reached in the Concordat of Worms were confirmed and sanctioned.

Stage 16. 1216 A.D. Innocent |11 (1198-1216)

Beginning of the Apostolic palace (Plan layout UE 16)
The approximate state of the urban plot in this year has been reconstructed taking into
account the most important construction activity carried out in previous years, of which
there are references.

With Innocent 111 (1198-1216) the papacy reached a great apogee, since this pope acted
as a true feudal emperor and amost all the kingdoms and princes of Western, Central
and Northern Europe were recognized as vassals.

During his papacy the San Lorenzo in Piscibus Church was built on what was formerly
asmall church dedicated to San Stephen. It was first mentioned in the Ordo Romanus of
Benedict the Canon. It takes the name of Piscibus in 1205 since the construction is
located in afishing district during the Middle Ages ¥'.

In the times of Innocent 111, a good initial part of the Vatican Palace was aso built %,
located on the outskirts of the basilica in the northern area at the height of the atrium.
The building included a prominent tower (later to be known precisely as “Torre di

Innocenzo I117) °,
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Stage 17. 1280 A.D. Nicholas 111 (1277-1280)

Extension of the Apostolic palace (Plan layout UE 17)
To roughly reconstruct the state of the urban structure of the Vatican area in this year,
the most important construction activity of the previous years has been taken into
account, and of which there are specific references.

The greatest previous constructive activity was carried out in the time of Nicholas Ill
(1277-1280), who was elected thanks to the influence of his powerful family and his
papacy, despite being short, was characterized by his attempts to reinforce the position
of the church in front of European princes. Part of this power involved continuing the
constructions of the previous papacy and starting new ones.

As described by Carroll William Westfall (Fig. 2.12), during the papacy of Nicholas |11
the Vatican Palace was expanded. The Cappella Magan (later Sistine Chapel), the Aula
Prima (Sala Redle), the Aula Seconda (Sala Ducale, Seconda Sala), the east facade and
the Torre di Niccolo |11 were built 4.

The Passetto di Borgo was built in 1277, which is an 800-meter-long elevated walkway
that connects the Vatican with Castel San Angelo that allows the pope to escape the
Vatican and take refuge in the castle if he isin danger. It was built on a section of the
Vatican murals during a restoration that took place at the time, as they were in very poor
condition 4.

It is important to note that the existing porticoes on the main avenues since the imperial
era continue to stand, although they begin to deteriorate over time. These porticoes were

built in the imperia eraon the main avenues in order to protect pilgrims.

Stage 18. 1378 A.D. Gregorius XlI (1370-1378)

Re-establishing the pontifical seein Rome (Plan layout UE 18)

It has been possible to reconstruct in an approximate way the state of the urban structure
of the Vatican area in this year, taking into account the most important previous
construction activity, and of which there are references.

During the papacy of Boniface VIII (1294-1303) the east wing of the Vatican Palace
was extended. The Hall of Constantine and a tower to the north are built. The Parva
Chapel (piccola capella) is also built next to the primary classroom “2. Due to the great
extension that the Vatican Palace had reached, the wall is extended in the north and east.
Some years later, Gregorius XI (1370-1378) is appointed pope at only 18 years of age,

and during his papacy he tried to reconcile the Christian kingdoms in order to launch a
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crusade against the Turks. France and England did not participate as they were involved
in the Hundred Y ears War, so it only managed to resolve some of the territorial disputes
through marriages.

Due to all the disputes that existed at the time due to the war, the defenses of Castel San
Angelo were reinforced, a moat and a single entrance were built, and it is used as a
strategic military and protection point for the pope.

During the 14th century the Church of Santa Andrea was renamed Santa Maria delle
Febbre, in order to provide protection and hope to the inhabitants of Rome against a

Malaria epidemic that since then began to spread throughout Rome.

Stage 19. 1464 A.D. Nicholas V (1447-1455)

Reform project old basilica of S. Peter (Plan layout UE 19)
In order to roughly reconstruct the state of the urban mesh of the Vatican area in this
year, the most important construction activity has been taken into account, and of which
there are references.

With the election of Nicholas V as pope, it was believed that there would be a major
change in S. Peter, as he set out to make Rome a city of monuments, home of literature
and art, stronghold of the pope and the capital of the Christian world. Their main
concerns focused on five main activities:

1. Therestoration of the urban walls

2. The renewal of the forty “stazionali” churches

3. The founding of a new neighborhood, between Mole Adriana and old S. Peter

4. Thefortification and ornamentation of the Papal Palace

5. The reconstruction of the basilica of S. Peter.

With regard to the surroundings of San Pietro, the construction of the Santa Maria della
Grazie ale Fornaci Church began at the beginning of the 15th century. Its name is due
to the brick and clay construction materials factories that were located in the area 3.
Papal plans for the reconstruction of Rome were based largely on facilitating the
mobility of groups of pilgrims. In the year 1450 many pilgrims arrived in Rome due to
the Holy Year, this was an opportunity to restructure the Germanic cemetery within
Vatican City. As part of the project, the Church of Santa Maria della Pietd, in
Camposanto del Teutonici, is built a the end of the 15th century. The site belongs to the

hospice for the german pilgrims of the ancient Schola Francorum %4,
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During the papacy of Nicholas V, the north wing of the Vatican Palace was built,
including the Estancia di Eliodoro, the Estancia della Segnatura, and the Estancia
dell’Incendio (Fig. 2.12). The Borgia Tower (1494) is aso built, and the enveloping
wall is built from east to north, which converges with the Tower of Nicholas V. This
space between the wall and the palace would later become the Cortile San Damaso. The
construction of the southern part of the Vatican Palace continues, the Cortile del
Maresciallo and the Curia prima are formed. The Muro di Bonifacio 1X was built which
adjoins the Porta San Pietro and the Capella Magna at one end #°.

As can be seen in Bramante's drawing GDSU 287 Ar (Fig. 2.13), the union between the
basilica and the Vatican Palace is consolidated through a porticoes patio and a series of
rooms that close the space to the public. This construction comes to join with the
already existing wall of NicholasV.

Stage 20. 1503 A.D. Alexander VI (1492-1503)

Opening of Via Alessandrina (Plan layout UE 20)

It has been possible to reconstruct the state of the urban plot of this year taking into
account the most notable construction activity of the previous years.

The papacy of Innocent VIII (1484-1492) was a period of insecurity in Rome due to
insufficient punishment for crime. The most important architectural work of the papacy
was the construction of the Palazzetto of Innocent V111, begun in 1487, which probably
included an earlier construction from the times of Nicholas V, and which, according to
Vasari, was designed by Antonio del Pollaiolo %. The palazzetto, known as Villa del
Belvedere, was a suburban villa with a loggia open to the countryside. In Letarouilly's
drawing from 1503 (Fig. 2.14) you can see the advance of the Vatican Palace, and on
the right side you can see the villa of Innocent VIII. Both buildings would be joined
years | ater.

Hartmann Schedel's drawing in 1493 (Fig. 2.15) shows that the construction of the
Vatican Palace was aready quite advanced, and clearly shows the 3 towers that
congtitute it, as well as the Tower of Nicholas V, which articul ates the expansion of the
Leonine wall, which goes up to the Mons Vaticanus. The drawing shows that the
constructions outside the wall were minimal, in the case of small country houses. The
drawing also shows, on the west face of the river meander, the Santo Spirito in Sassia
hospital, which was part of the Schola Saxonum, the largest of the four scholas, and the

one that had the most importance over the years.
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The successor of Innocent VIII, Alexander VI (1492-1503) came from an important
family, well positioned and with influences, but being Spanish he generated important
discrepancies from other powerful Italian families. Therefore, in order to ensure
political stability, and given that he was a good administrative officer, he decided to
reorganize the city of Rome dividing it into four districts, with a person in charge in
each. In this way it would be easier to control the high crime rate that the city suffered
since the papacy of Innocent VIII.

Pope Alexander VI carried out innumerable constructive activities in the Vatican area
and in Rome in general, and the collaboration with Bramante was very fruitful. For
example, and regarding the basilica of S. Pietro, the pope completed the Loggia della
Benedizione, started by Pius II, and built the Porta di San Pietro (“Porta di Sancti
Petri”), also known as “Viridiana Gate” or "Porta degli Svizzeri". However, the most
important activity that he carried out in the Vatican area was the opening of the Via
Alessandrina. In preparation for the jubilee of 1500, Alexander VI, in the consistory of
November 26, 1498, ordered the construction of the first rectilinear route of Rome
between Castel Sant'‘Angelo and the main entrance of San Pietro, caled Via
Alessandring, or Via Recta. The works began in April 1499 under the orders of Cardinal
Raffagle Riario, and the road was inaugurated on December 24, 1499 8,

The objective of Via Alessandrina was to alleviate the large influx of pilgrims that was
generated in the processions to the basilica %°. This street followed the layout of an old
road that was partially obstructed by the “Meta Remuli” pyramid *°, which, along with
other buildings adjoining the street, had to be demolished on December 24, 1499. To
develop the area quickly, facilities and privileges were given to those who wish to build
buildings that are at least 11 meters high, so that Via Alessandrina is surrounded by
noble families and wealthy bourgeois who build palaces and houses °2.

The successor of Alexander VI, Pope Julius 11, had an even greater construction activity,
and without a doubt the most important was the beginning of the construction of the
new basilica of S. Peter. However, the pope promoted many other construction activities
in the Vatican area, among which, for example, the San Giovanni del Fiorentina
Church, started in 1509, and whose construction lasted until the beginning of the 18th
century, dedicated to Saint John the Baptist, the protector of Florence 2.
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Stage 21. 1514 A.D. Leo X (1513-1521)

Death of Bramante (Plan layout UE 21)
To roughly reconstruct the state of the urban structure of the Vatican area in this year,
the most important construction activity of the previous years, and of which there are
references, has been taken into account.

Pope Leo X (1513-1521), a member of the Medici family, was educated at the
Florentine court from a young age and began his ecclesiastical career with only seven
years. Having had an erudite and artistic training according to the Medici tradition,
during his papacy he spent large sums of money on projects by masters such as Rafael
and Bramante, giving great importance to the arts.

The expansion of the Vatican Palace begins, the east arm of the Vatican Palace is built,
a corridor of conjunction between the Vatican Palace and the Belvedere Palace that
would connect these two buildings despite being at different levels. A corridor that
would serve as a direct connection and be part of the museum, as seen in Letarouilly's
1558 drawing (Fig. 2.16) and the GDSU 2559A plan, by Dosio Giovani, (Fig. 2.17) of
the Belvedere construction.

Pope Julius Il (1503-1513) commissioned Bramante to build the lodges within the
Vatican Palace, private and exclusive places, accessible only to the Pope and his closest
collaborators. After Bramante's death, Leo X asks Raphadl to finish the construction and
decoration of the Vatican Lodges 3.

In 1512 the Bramante Staircase was built in the Palace of Innocenzio to communicate
with the city and to be able to transport the construction materials up >*.

Taking as a reference the plans made by Frommel (Figs. 2.18a, 2.18b, 2.18c), one can
have an approximate idea about the structure and internal distribution of the Vatican
Palace in 1521 . The palace had 3 levels that adapt to the topography from the place
through long stairs that in turn connect it with S. Peter's Basilica

Stage 22. 1564 A.D. Pius 1V (1560-1565)

Death of Michelangelo (Plan layout UE 22)

It has been possible to reconstruct the approximate state that the urban plot of the
Vatican area had in the year 1564 thanks to the fabulous plan by Leonardo Bufaini
(Figs. 2.4a and 2.4b), supplemented with information from Muster's drawing of 1549
(Fig. 2.19), and the drawing by Dupérac in 1577, edited by Antonio Lafreri (Figs. 2.20a
and 2.20b). The article Lo sviluppo urbanistico dei Borghi from 1500 to 1870 has also
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been of great importance for the reconstruction of the state of the urban structure of the
Borgo, from 1500 to 1870 °.

According to Muster's drawing of 1549 (Fig. 2.19), the Borgo was aready quite
consolidated, the church of Santa Spirito in Sassia stands out, the largest construction in
the Borgo. Over the years the Church of Santa Maria in Sassia had deteriorated, so the
reconstruction works began in 1538. The works were concluded in 1545, from this
moment the church took the name of Santo Spirito in Sassia®’.

Outside of this densified area, the rest are small isolated houses, and outside the walls
there are few buildings that existed, the security and stability that living within the walls
implied was always sought. Castel S. Angelo had already been reinforced, looking more
like a fortification and strategic military point. In this drawing, the Vatican Palace and
the Palace of Innocenzio Il are still separated, although years later they would end up
being united.

Leonardo Bufalini's woodcut Pianta di Roma, from 1551 (Figs. 2.4a and 2.4b), is the
first iconographic plant in Rome and constitutes a document of great value for
understanding the state of the urban structure of the Vatican area at that time. The plan
is made up of 24 woodcuts and was edited by Antonio Blado in 1551, although the
edition that has come down to us (supposedly identical, since Bufalini died in 1552 and
could not make relevant changes) was the one made in 1560 by Antonio Trevis di
Lecce %, The plan shows the Vatican area in the state it had around the year 1550 when
Michelangelo had assumed the direction of the works. The representation is in many
cases schematic, sometimes very distorted and even incorrect in some respects.
However, although schematically, the drawing shows important details to take into
account when reconstructing the state of the urban structure in those years. The drawing
shows how the southern ambulatory of S. Peter was aready demolished, and in the
western part something similar to an ambulatory appears, athough in redity it is a
retaining wall of lands that was made to build the Bramante apse and thus create a flat
area around it, since the terrain in the western area had an upward slope. The
intermediate section and the dividing wall of Sangallo, and the eastern surviving section
of the longitudinal body of the old basilica are recognized. Also visible are the
Tegurium de Bramante, the old eastern mausoleum (now caled Santa Maria delle
Febbre) and the obelisk in its origina position (the western mausoleum had to be
demolished to make way for the construction of the new basilica). Y ou can aso see the

great staircase to the east, the square (Forum S. Petri) containing the fountain of the
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pilgrims built by Innocent VI (1484-1492) and the new wall of Paul 111 (1534-1549)
inside which is appreciate the Vatican Palace and areas of agricultural use, such as
Pratum, Viridarum and Galinaria. The drawing aso provides information on the name
of the gates of the wall, the streets and the churches existing in 1551. To get a detailed
idea of the built environment near S. Pietro, Antonio Lafreri's drawing, Disegno della
Benedittione del papa alla Piazza di San Pietro (Fig. 2.21), made between 1567 and
1572, few years after Michelangelo's death in 1564. This is an anonymous engraving,
published by Antonio Lafreri, that shows Pope Pius V (1565-1572) blessing a hurrying
crowd in Piazza S. Pietro. The drawing was published for the first time in 1567 and a
replica is published in 1572. You can see how the front of the basilica to the square
retains its medieval structure. On the left is the Palazzo dell'arciprete with the coat of
arms of the reigning pontiff, on the right the vestibule (Santa Mariain Turri), with the
three doors giving access to the atrium, on the right the Lodge of Blessings, from three
floors, with the pope and his entourage on the noble floor. Then the Palazzo di Paolo Il
and Innocenzo V1, with the portone di bronzo. In the projecting body of the factory in
the northern part the balcony of the papal trumpeters is shown in the foreground, and in
this building on the first floor is the residence of the Swiss Guard. In the farthest part
you can see the cortile di San Damaso, with the front of the Logge di Raffaello. A little
to your left is the roof of the Cappella Sistina. A little further to the left you can see the
pediment of the old basilica and a little further back the second outstanding pediment of
the intermediate body of Antonio da Sangallo. Finally, you can see the huge drum in the
dome, almost finished.

As most notable events up to that time, it is worth noting the activity of Pope Pius IV
(1559-1565). He dedicated a large part of his papacy to resolving political disputes of
his predecessors and strove to generate an amnesty that would give stability to Rome.
On the other hand, he incurred in the fortification and beautification of Rome,
dedicating resources to fix the churches in the area. With regard to S. Pietro, Pope Pius
IV incessantly protected Michelangelo against the attacks of the clan of Sangallo, so

that he could continue with his work.

Stage 23. 1589 A.D. SixtusV (1585-1590)
The dome of new S. Peter isfinished (Plan layout UE 23)
To reconstruct with some precision, the urban structure of the Vatican area in 1589,

basically the plan of Etienne Dupérac and Antonio Lafreri, “Pianta di Roma”, made in

84



Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

1577 (Figs.2.20a and 2.20b), also the drawing made by Leon Pitor, in 1568 (Fig. 2.22),
aswell as Mario Cartaro's plan, “Le piante di Roma” from 1576 (Figs.2.23a and 2.23Db).
Dupérac's plan has many inaccuracies, the streets excessively wide and the buildings
distorted and disproportionate. However, the layout of some roads (especially those that
have evolved to date, and those that appear in the plane of Nolli and later) is known
quite precisely, so it is possible to proceed in the reverse way and correctly locate most
of the buildings and streets that appear in the drawing. This is possible since the
dimensions and location of certain outstanding monuments and buildings are precisely
known, such as the new basilica and the old basilica of S. Peter, the obelisk, the Castel
Sant'Angelo, the Church of Santa Maria delle Febbre, as well as other churches and
monasteries. If the exact position and dimensions of these monuments are known,
estimates and triangul ations can be made, and in this way all the constructions shown in
the drawing can be located, and as a consequence Dupérac plan can be reconstructed to
scale, in asufficiently proportionate and dimensioned way. On the other hand, the urban
structure of the Vatican hardly changed from the year 1577 until 12 years later, when
the dome of S. Peter was completed. For all these reasons, the urban mesh of the
Vatican area can be reconstructed with certain certainty and precision in the year 1589.
To see the evolution of the urban structure, the drawing by Antonio Tempesta, “View of
S. Peter’s square* (Fig. 2.24), which shows its state four years later, has also been used.
The work carried out by Leonardo Benevolo has also been especialy useful (Fig. 2.25),
reconstructing the urban structure in the vicinity of the ancient basilica of S. Peter in the
times between Pope Pius IV (1559-1565) and Pope Paul V (1605- 1621) *°.

In Dupérac's drawing the intermediate section, the dividing wall and the surviving part
of the longitudinal body of the old basilica, as well as the surrounding buildings, are
perfectly recognized. With respect to Bufalini's plan, it can be seen that some buildings
have been demolished in order to expand the square to the south by orders of Pius IV
(1559-1565).

The Tempesta drawing shows the Vatican area as seen from the Gianicolo, and the
buildings appear even more deformed than in Dupérac's drawing. For example, the
surviving longitudinal body of the old basilica appears extremely reduced, and the
atrium has amost disappeared. There are buildings that do not appear in Dupérac's
drawing and vice versa. However, there are buildings that appear in the two drawings,
which mean that they were outstanding constructions, and therefore they have been the

first to be rebuilt in the plan. Tempesta's drawing is of great pictoria interest and
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provides an enormous amount of information and details of all kinds. However, the
buildings, streets and public spaces appear distorted, which is why an exhaustive
dimensional restructuring work has had to be carried out to prepare the map of the
situation of the urban structure of the year 1589. In any case, the graphic information
has been completed with the historical information available about the most outstanding
construction activity in the environment.

It should be noted that, in these times, and once Rome was established as the pontifical
see, aplan was initiated to recover the lost prestige of the city through its beautification
and magnificence. The transformation of the city began in the Borgo Nuovo.

For this purpose, several churches were built, such as the Santa Anna dei Pdafrenieri, in
1565, commissioned by Pope Pius IV, the design was by Jacopo Barozzi da Vignola .
The new Santa Maria in Transpontina church was also built in 1566 by the Pope Sixtus
IV as a replacement for an old chapel located closer to the river that had to be
demolished for blocking the views and hindering the military protection strategies of the
city. The dome had to be built as low as possible so as not to fall into the same problem
as the previous chapel . Years later, the San Salvatore in Lauro Church was built in
1587 together with a convent of S. Gregorio. In 1591 the church is destroyed by fire and
needed to be rebuilt %2,

Despite the fact that the Leonine wall fallsinto disuse, it is preserved. Doors are opened
in the wall to communicate the roads from one side to the other as seen in Dupérac's
plan of 1577 (Figs. 2.20a and 2.20b) and in Mario Cartaro's of 1576 (Figs. 2.23a and
2.23b). The lands of the northern part of the interior of the wall built by Pius IV in 1565,
are preserved as a cultivation area.

From 1587 to 1588 a new building was built to house the Apostolic Library and the
secret archive located between the two great corridors from the Vatican Palace to the
Belvedere, by the architect Domenico Fontana, for which two separate courtyards were
created, the Cortile del Belvedere and the Cortile della Pigna %,

The Tower of the Winds, or Gregorian Tower, is built in the Vatican Palace (1578-
1580), located on one of the corridors that connect the Belvedere Palace with the
Vatican Palace %,

Regarding the new basilica of St. Peter, it should be noted that Pope Sixtus V (1585-
1590) proposed to finish the body of the new basilica according to the design of
Michelangelo.
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In his first intervention he decided to demolish the choir of Bramante, and the new
western arm, identical to the transversal ones, was completed in 1587. In the same year
the preparatory work for the construction of the dome began by Giacomo Della Porta
and Domenico Fontana. Della Porta modifies Michelangel o's wooden model, giving the
dome a sharp arched profile, and in accordance with this project the structure is built.
Work began in July 1588, and in May 1590 the construction of the ring at the base of
the lantern was compl eted.

Sixto V aso makes an impressive reform of the Piazza S. Pietro. In 1585 he
commissioned Domenico Fontana to move the obelisk from its former location on the
south side of the basilicato Piazza S. Pietro, and to raise it on the axis of the old basilica
(which at that time was still believed to coincide with the axis of the new basilica that
he was building right behind). The works began in April 1586 and on September 10 the
obelisk was erected in the center of the Plaza. In 1592, the Church of Santa Maria delle
Febbre was connected to the Clementine Chapel.

Via Alessandrina changed its name to Nuovo Borgo in 1570, as another street was

inaugurated in Rome by Cardinal Alessandrino, which would bear his name .

Stage 24. 1667 A.D. Alexander VII (1655-1667)

New basilica of S. Peter isfinished (Plan layout UE 24)
To reconstruct with some precision, the urban layout of the Vatican area in 1667, the
plan made by Giovanni Battista Falda, “Pianta di Roma”, made just 9 years later, in
1676 was used (Figs. 2.26a and 2.26b). This plan was made when the main monuments
of Barogue Rome had been completed. You can see the great building with the giant
order of Michelangelo, ailmost isolated from the built environment, and emerging from
the labyrinthine framework of the Vatican buildings. The building uses the Church of
Santa Maria delle Febbre as a sacristy, which has survived in time almost miraculougly.
The enormous arms of Bernini are appreciated opening to the network of small houses
of the Borgo. In the background you can see the Castel Sant’/Angelo whose dimensions
rival those of the new San Pietro. The drawing shows the new compact urban structure
of the former Campo Marcio, which is connected to the Vatican area through a single
bridge. The urban structure inside the Vatican also appears very compact, contrasting
with the little existing building on the other side of the walls.
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In 1643 Pope Urban VIl (1623-1644) ordered the construction of the Janiculum wall,
as an extension of the Leonine wall. This new wall would provide better protection for
the southern area near the river .

Later, Pope Alexander VII (1655-1667) promoted the architecture and general
beautification of Rome, where houses were demolished to make new avenues and new
buildings. He became a great patron, especially of Bernini.

As seen in the Tempesta plan of 1593 (Fig. 2.24), the construction of both arms of the
Vatican Palace was completed, and the design of the interior gardens of the palace was
adapted. The northern lands that were previously used for agriculture are subdivided
and built, new roads appear in this area: The Borgo Angelico, the Borgo Vittorio and
the Borgo Pio. In the northern part of the Vatican Palace, renovations were carried out
to the Palace of Innocenzio V111, and constructions were added that would later make up
the Pio Clementino Museum %’

In the preparation of the map corresponding to this period, the anonymous drawing
dated between 1660-1699, “La pianta del Borgo di Roma”, Biblioteca Nacional de
Esparfia, cod. bica0000055287, and the drawing “Plan of Rome in the XVII century”,
made by Antonio Tempesta, and edited by Giovanni Giacomo De Rossi, 1661-1662. A
Pietro Frutaz. “Le piante di Roma”. Rome: Instituto di Studi Romani (1962). Tav. 338.

Stage 25. 1748 A.D. Benedict X1V (1740-1758)

Plan by Giambattista Nolli (Plan layout UE 25)
The reconstruction of the urban structure of the Vatican area this year is very simple,
since it basically must coincide with the plan of Giambattista Nolly (Figs. 2.27a and
2.27b).

Gianbattista Nolli (1701-1756) was an architect and worked in Milan as a surveyor, and
with a group of assistants he drew up the plan of all of Rome and its surroundings. This
work was carried out by himself, without the financial help of anyone, not even the
pope, and published it in 1748, under the name "Nuova topografia di Roma". The plan
of the city of Rome consists of 12 boards and covers an area of 30 km?. The accuracy of
the drawing is surprising and not only the buildings and streets are graphed, but also
details of the interior courtyards of the buildings, and even details of the terrain. The
accuracy is so great that you can even see the eccentricity of the obelisk with respect to
the axis of the new basilica (about 3.8 m.). The work was not republished since Nolli
could not find a buyer, and he died practically destitute in 1756.
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In the plan it is clearly seen how the concentration of constructions occurs mainly
within the walls and on the river bank, while the land outside the walls is preserved as
an area of crops with very few houses that are distributed along the roads that existed.
The construction activity carried out until 1748 was quite remarkable, and one of the
most relevant events was the construction of the Santa Maria Annunziata in Borgo
church, between 1742 and 1745, by the architect Pietro Passalacqua as an oratory for the
brotherhood of the Hospital di Santo Spirito in Sassia .

Stage 26. 1883 A.D. Leo XI11 (1878-1903)

First urbanistic plan of Rome (Plan layout UE 26)
To reconstruct the state of the urban structure of the Vatican area in 1883, the year in
which the first urban regulation plan was made, the plan of Pietro Ruga of 1823 has
been taken into account (Fig. 2.28a and 2.28b), the Letarouilly plan of 1838 “Plan of
Rome moderne” (Figs. 2.29a and 2.29b), the Letarouilly plan “Guide to Rome” of 1841-
1852 (Figs. 2.30a and 2.30b), and especialy the plan of development and expansion of
the city of Rome, of Augusto Thiollet in 1873 (Figs. 2.31a and 2.31b). Finally the plan
developed by an anonymous author, in 1884 (Figs. 2.32a and 2.32b). ), as well as the
plan of the “Extension of the Borgo District city plan”, with provisions of the 1883 plan,
by Virano 1888 (Fig. 2.33),

Ruga's 1823 plan (Fig. 2.28a and 2.28b) shows the advance of the Vatican Palace, and
the construction of the northern area is not yet fully consolidated. The expansion of the
Belvedere and the construction of the 2 corridors that would later link the Belvedere
with the rest of the Vatican Palace are not yet finished. Another thing that Ruga's plan
shows is the use of the lands at the rear of the basilica, these lands are kept as
agricultural use just like all the other lands outside the walls.

Pope Pius V11 (1800-1823) ordered the construction of the new arm of the Chiaramonti
Museum inside the Vatican Palace, inaugurated in 1822. A new area was needed to
reorganize the pontifical collections that were recovered from France. This new
construction communicates in a perpendicular way the 2 great corridors of the Vatican
Palace .

In 1777 the Church of Santa Maria delle Febbre was demolished. Between the years
1792-1793 the vestibule of the Four cancelas in the Vatican Palace was built by

Giuseppe Camporese, which was the old entrance to the Vatican Museums °.
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As can be seen in the Letarouilly plans of 1838 (Figs. 2.29a and 2.29b) and 1852 (Figs.
2.30a and 2.30b), the church of Santo Stefano Minore collapses, giving rise to another
construction in its place south of the basilica. The Schola Francorum cemetery also
undergoes some modifications due to this.

Thiollet in 1873 (Figs. 2.31a and 2.31b) like an anonymous author in 1884 (Figs. 2.32a
and 2.32b), they make plans that include the name of avenues, squares, gardens, doors,
villas and churches, as well as a shading that represents the topography that helps to
understand why the city developed in this way.

In the preparation of the plan corresponding to this time, also has been taken into
account the drawing “Roma in the XVIII century”, made by Giuseppe Vasi, in 1781, A
Pietro Frutaz. “Le piante di Roma”. Rome: Instituto di Studi Romani (1962). Tav. 447.

Stage 27. 1950 A.D. Pius XI1 (1939-1958)

Inauguration of Via della Conciliazione (Plan layout UE 27)
To reconstruct the state of the urban structure of the Vatican area in 1950, the current
situation of the urban structure of Rome has been taken into account (Fig. 2.1), as well
as the plan of the “Extension of the Borgo District city plan”, with provisions of the
1883 plan, by Virano 1888 (Fig. 2.33), and a large number of photographs, building
plans and partial topographic studies. To reconstruct the urban structure in the vicinity
of the basilica of S. Peter, the work carried out by Leonardo Benevolo on the evolution
of the Borgo district in the 1930s has been of special importance " (Fig. 2.34).

Among the most important construction activity in the Vatican area, it is worth
highlighting the construction, in 1886 of the Vittorio Emanuele Il bridge, and
inaugurated in 1911. The bridge connects through the Tiber river, the historic center of
Rome with the Borgo and Vatican City. It is located very close to where the Pons
Neronianus was formerly located. A few years later, the Principe Amadeo Savoia Aosta
bridge was built between 1939 and 1942.

The plan of Virano of 1883, shows the three bridges that connect the Vatican with
Rome: Ponte Sant Angelo, Ponte Vittorio Emanuele Il and Ponte Principe Amedeo
Savoia Aosta.

Inside the Vatican gardens, in 1926, the Church of Santa Maria Regina della Famiglia
was built. It was ordered to be built by Pope Pius X1 (1922-1939) behind the basilica of
S. Peter to be the new headquarters of the Pontifica Romano Minor Seminary along
with achapel dedicated to Saint Martha 7.
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In 1936, the construction of Via della Conciliazione began, which connects Piazza S.
Pietro with Castel Sant’Angelo. It is concluded in 1950 for the Jubilee. This
intervention caused the loss of a large part of the Borgo's urban structure. The palaces
and churches that were affected were later built using some of their original features .
After the signing of the Lateran pacts, on February 22, 1929, between the Kingdom of
Italy and the Holy See, it was established that the government of Italy would build and
finance arailway line that would connect a station to be built within the City of Vatican
4 That same year the works began and were concluded in 1932.

In 1927 Pope Pius XI founded the Ethnological Missionary Museum in the Vatican.
Due to the large number of works of art that the Vatican had and the need for a new site
with the proper conditions and care to ensure its conservation, in 1932 the Vatican

Pinacoteca was ordered to be built ™.

Stage 28. 2020 A.D. Francis| (2013-) (Plan layout UE 28)
The situation of the current urban structure of the Vatican area is perfectly defined, and
has been carried out by means of high-tech topographic studies, and using satellite
photographs.

2.6. Historical value of the urban plans made

The urban plans made correspond to different consecutive stages in the evolution of the
urban structure of the Vatican area, and have been drawn up based on al the
information gathered. However, no matter how extensive the information collected has
been, it is always insufficient, and errors of interpretation or deduction can always be
made. As a consequence, the drawings produced may contain errors and inaccuracies,
which can certainly be easily corrected in the future. Obvioudly, these possible errors
and inaccuracies are greater the further we go in time.

Despite this, these scale plans are of great importance for the History of Art, and can be

very useful in several aspects, among which the following stand out:

1. They alow a better understanding of the history of the Vatican area, and especidly
its social, artistic, architectural and urban development.
2. They alow contextualizing isolated events in the history of art in the Vatican area

and its immediate surroundings.
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3. They alow the visualization of the urban mesh of the Vatican area in each of its
historical stages.

4. They dlow a better understanding of the most important architectural and urban
actions carried out at each stage.

5. They make it possible to identify the main urban plan layouts that, like historical
scars, have characterized the evolution of the Vatican area.

6. They provide a suitable context for the analysis of the historical evolution of the
most important buildings in the Vatican area, such as the old Constantinian basilica, the
new basilica of St. Peter, the Mausoleum of the Severan dynasty, the Mausoleum of
Honorius, the Circus of Nero, and many others.

7. They provide a detailed graphic context to frame future research on specific aspects,

or specific buildings, included in the Vatican area.

Therefore, the plans made are not intended to be definitive, but rather a graphic
environment that can be improved with future research by scholars of any building in
the Vatican area. Based on new research, these plans can be enriched, and they can be
modified, providing increasingly accurate and detailed information on the state of the

urban structure of the Vatican area, in the different stages of its historical evolution.
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Figure2.1
Cadastral map of Rome, 2020
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Detail

Figure2.2
Cittadel Vaticano, carta archeologica
Paolo Liverani, 1999
Paolo Liverani. La topografia antica del vaticano. Vatican City: Monumenti, musei e
gallerie pontificie (1999), p. 181
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Figure2.3

Visione ddlla croce, Fresco
Giulio Romano and Raffagllino del Colle (Scuola di Raffaello), 1520-1524
Sadadi Costantino, Musei V aticani
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Figure2.4a

Roma nel sec. XVI.
Leonardo Bufalini, 1551
A. Pietro Frutaz. Le piante di Roma. Rome: Istituto di Studi Romani (1962), tav. 210-221
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Figure2.4b
Roma nel sec. XVI. Detail
Leonardo Bufalini, 1551
A. Pietro Frutaz. Le piante di Roma. Rome: Istituto di Studi Romani (1962), tav. 210-221
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.5a

Roma antica
Rodolfo Lanciani, 1893 - 1901
A. Pietro Frutaz. Le piante di Roma. Rome: Istituto di Studi Romani (1962), tav. 102-109
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day
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Figure2.5b
Roma Antica. Zona del Vaticano e dei Borghi
Rodolfo Lanciani, 1893 - 1901
A. Pietro Frutaz. Le piante di Roma. Rome: Istituto di Studi Romani (1962), tav. 103
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day
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Figure 2.6a

Roma antica

Stefano Duperac, 1574
A. Pietro Frutaz. Le piante di Roma. Rome: Istituto di Studi Romani (1962),

tav. 37
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Figure2.6b
Roma antica. Detall
Stefano Duperac, 1574
A. Pietro Frutaz. Le piante di Roma. Rome: Istituto di Studi Romani (1962), tav. 37
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Figure2.7a

Roma antica. Forma Urbis Romae. Detail.
Giuseppe Lugli and Italo Gismondi, 1949
A. Pietro Frutaz. Le piante di Roma. Rome: Istituto di Studi Romani (1962), tav. 118

110




Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day
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Figure2.7b
Roma antica. Forma Urbis Romae. Detail

1949

A. Pietro Frutaz. Le piante di Roma. Rome: Istituto di Studi Romani (1962), tav. 118

Giuseppe Lugli and Italo Gismondi
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Figure2.8a
Antiquae Urbis Romae Imago accuratissime ex vetustis monumentis formata
Pirro Ligorio in 1551, printed by Jacopo Rossi in 1561
Bibliothéque Nationale de France, cod. GE BB-246 (X11,158-159RES)
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.8b
Antiquae Urbis Romae Imago accuratissime ex vetustis monumentis formata. Detail
Pirro Ligorio in 1551, printed by Jacopo Rossi in 1561
Bibliothégue Nationale de France, cod. GE BB-246 (X11,158-159RES)
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.9a

Urbis Romae totius olim orbis domitricis situs, cum adhuc extantibus sacrosanetae
vetustatis monumentis
Pirro Ligorio, 1570
Bibliotheque Nationale de France, cod. GE D-17740
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.9b
Urbis Romae totius olim orbis domitricis situs, cum adhuc extantibus sacr osanetae

vetustatis monumentis. Detail
Pirro Ligorio, 1570
Bibliotheque Nationale de France, cod. GE D-17740
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.10
General plan of the ancient Vatican district in the 2nd century
Paul Marie Letarouilly, 1882
Letarouilly, Paul Marie. Le Vatican et la basilique de Saint-Pierre de Rome, vol.1, Paris
(1882). Chapter Cirque de Caius Caligula et Neron, PL1, fig. 2
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The medieval ecclesiastical institutions and classical structures in the environs of S. Peter’s
Rosamond McKitterick
Old Saint Peter’s Rome. Rome (2013), p. 274
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Periodi di costruzione
S0 Innocenzo 11l (119812 16|

Sonwp k
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B Bonifacio VI {1294-1303)
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Figure2.12
The evolution of the Vatican Palace (X11-XV century)
C. W. Westfal

C. W. Wedtfall. L' invenzione della citta NIS La Nuova Italia Scientifica. Rome (1984), p. 76
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.13
Plan of the Palazzo Vaticano in Rome

Donato Bramante
GDSU 287 Ar
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.14
General plan for the Basilic of S. Peter in vatican, final of XV century
Paul Marie Letarouilly
Paul Marie Letarouilly. Le Vatican et la basilique de Saint-Pierre de Rome, vol.1. Paris
(1882). Chapter, Projets divers pour labasilique de St. Pierre, PL 1

120
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Figure2.15
View of Rome, detail of Borgo, the Basilica of Saint Peter and the Papal Palace
Michael Wolgemut and Wilhelm Pleydenwurff
Hartmann Schedel. Liber Chronicarum, (1493), f. LVII verso and LV 111 recto
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.16

Fac-simile d’une gravure conserve a la Bibliothéque Ste. Geneviéve, 1558
Paul Marie Letarouilly
Paul Marie Letarouilly. Le Vatican et la basilique de Saint-Pierre de Rome, vol.1. Paris
(1882). Chapter, Ancienne Basilique de Saint-Pierre, PL9
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.17
Belvedere courtyard according to the Bramante project
Dosio Giovanni Antonio, 1558-1561
GDSU 2559 A
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure 2.18a
The Vatican Palace, ground floor (reconstruction of the level, with connecting spaces,
openings and passages, in the year 1521). A) south-east medieval tower, B) north-east
medieval tower, C) Borgiatower, 1) Innocenzo 111 tower, 2) kitchens, 3) dining rooms
(Sisto 1V, Bibliotheca Pontificia 0 Magna secreta), 4) Bibliotheca secreta, 5)
Bibliotheca greca, 6) Bibliothecalatina, 7) medieval loggia, 8) Turris scalarum
Christoph Luitpold Frommel, 1984
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day
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Figure 2.18b
The Vatican Palace, first floor (reconstruction of the level, with connecting spaces,
openings and passages, in the year 1521). 1) tower of Innocenzo |11, 2) Ducale room
(aulatertia), 3) Ducale room (aula secunda), 4) Salaregia (aula prima), 5) Palatine

Chapel (cappellamagna), replaced and enlarged in the time of Sixto IV with the Sixtine
Chapel, 6) Chapel of San Nicola (cappellaparva). 7) room of the vestments, 8) camera

del pappagallo, 9) Galleriola, 10) Cubicolo de Niccolo V, 11) stanzadellafada, 12)

room of the pontiffs, 13) Borgia apartment, 14) medieval loggia
Christoph Luitpold Frommel, 1984
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Figure 2.18c

The Vatican Palace, second floor (reconstruction of the level, with the connecting

spaces, the openings and the passages, in the year 1521). 1) old room of the Swiss, 2)
Chapel of Niccolo V, 3) Studio of Niccolo V, 4) Salade chiaroscuri, 5) Salade
Costantino, 6) rooms of Raffaello, 7) medieval loggia
Christoph Luitpold Frommel, 1984
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.19
The situation of the city of Rome, in year 1549
Sebastian M Unster, 1550

Sebastian M Unster. La Cosmographie Universelle, contenant la situation de tout es les parties

du monde, avec leur propietez & appartenances. Basel: H. Pierre (1552), f. 158-159
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Figure 2.20a
Romand sec. XVI

edited by Antonio Lafreri

A. Pietro Frutaz. Le piante di Roma. Rome: Istituto di Studi Romani (1962)

1577,

Stefano Duperac

tav. 247
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure 2.20b
Roma nel sec. XVI. Detail
Stefano Duperac, 1577, edited by Antonio Lafreri
A. Pietro Frutaz. Le piante di Roma. Rome: Itituto di Studi Romani (1962), tav. 247
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.21
View of S. Peter’s square. Engraving
Antonio Lafreri, 1567-1572
The British Museum, nro. 1871,0812.774
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.22
The bird's-eye view is derived from Fabio Licinio's view of Rome, dated 1557
Leon Pitor, 1568
Anna Laetitia Pecci-Blunt print collection of views of Rome
Repositary: The Getty Research Ingtitute, cod. P850002* * (6)
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.23a

Roma nel sec. XVI
Mario Cartaro, 1576
A. Pietro Frutaz. Le piante di Roma. Rome: Istituto di Studi Romani (1962), tav. 238
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure 2.23b
Roma nel sec. XVI. Detail
Mario Cartaro, 1576
A. Pietro Frutaz. Le piante di Roma. Rome: Istituto di Studi Romani (1962), tav. 238
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day
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Figure 2.24
View of S. Peter’s square

Antonio Tempesta, 1593

Christof Thoenes. Fabbrica di San Pietro nelle incisioni dal Cinquecento all’Ottocento
Italy: Edizioni il Polifilo (2000), p. 75
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.25
The interventions in S. Peter’s square from Pio IV to Paolo V (drawing by the author)

In dark gray the preserved buildings, in black those added and in light gray those
demolished
Leonardo Benevolo. San Pietro ela citta di Roma. Ed. Laterza, (2004), p. 36-37
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Figure 2.26a
Romand sec. XVII
Giovanni Batista Falda, 1676
A. Pietro Frutaz. Le piante di Roma. Rome: Istituto di Studi Romani (1962), tav. 357
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure 2.26b
Roma nel sec. XVII. Zona del Vaticano e di piazza Navona. Detail
Giovanni Batista Falda, 1676
A. Pietro Frutaz. Le piante di Roma. Rome: Istituto di Studi Romani (1962), tav. 361
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Figure2.27a
Nuova pianta di Roma, data in luce da Giambattista Nolli, L'Anno MDCCXLVIII
Plan of Rome
Giovanni BatistaNolli, 1748
Biblioteca Nacional de Espafia, bdh0000241493
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Figure 2.27b
Nuova pianta di Roma, data in luce da Giambattista Nolli, L'Anno MDCCXLVIII

Plan of Rome. Detall
Giovanni Batista Nolli

1748

bdh0000241493

ana,

Biblioteca Nacional de Esp
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.28a
Pianta topografica della citta di Roma dell’anno 1823
Pietro Ruga, 1823
Yae University (2019): Yale University Library, Beinecke rare book & manuscript
library (EUA), cod. 40 R66 1823
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day
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Figure 2.28b
Pianta topografica della citta di Roma dell’anno 1823. Detail
Pietro Ruga, 1823
Y ae University (2019): Yale University Library, Beinecke rare book & manuscript
library (EUA), cod. 40 R66 1823
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Figure2.29a
Plan de Rome modern
Paul Marie Letarouilly, 1838
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Figure 2.29b
Plan de Rome modern. Detail
Paul Marie Letarouilly, 1838
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Figure 2.30a
This map of Rome was included in a French Guide to Rome of 1852 and is based on a
larger 1841 map by Paul Letarouilly. It shows Rome as it was before the development
of railway and the annexation of 1870 to the kingdom of Italy
Paul Marie Letarouilly, 1852
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure 2.30b
This map of Rome was included in a French Guide to Rome of 1852 and is based on a

larger 1841 map by Paul Letarouilly. It shows Rome as it was before the development
of railway and the annexation of 1870 to the kingdom of Italy. Detail
Paul Marie Letarouilly, 1852
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Figure2.3la
Town development and expansion plan
Augusto Thiollet, 1873
Librairie Hachette et Cie Editeurs (Ed.), Paris
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Figure 2.31b
Town development and expansion plan. Detail
Augusto Thiollet, 1873
Librairie Hachette et Cie Editeurs (Ed.), Paris
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.32a
Plan of Rome, 1884
Publisher Artariadi Ferd. Sacchi e Figli
Yae University (2019): Yale University Library, Beinecke rare book & manuscript
library (EUA), cod. 40 R66 1884
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Figure 2.32b
Plan of Rome, 1884. Detall
Publisher Artariadi Ferd. Sacchi e Figli
Y ae University (2019): Yale University Library, Beinecke rare book & manuscript
library (EUA), cod. 40 R66 1884
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Figure 2.33
Extension of the Borgo District city plan with provisions of the 1883 plan
R. Stab- Cartogr. C. Virano, Rome, 1888
A. Pietro Frutaz. Le piante di Roma. Rome: Istituto di Studi Romani (1962), tav. 536-537
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Reconstruction in stages of the urban structure of the Vatican area, from its origin to the present day

Figure2.34
The gutting of Borgo in the 1930s. The surviving buildings are in gray, those added in

dark gray, those demolished in light gray
Leonardo Benevolo. San Pietro e la citta di Roma. Ed. Laterza, (2004), p. 92-93
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Historical analysis of the design and construction process of the old basilica of S. Peter

CHAPTER 3






Historical analysis of the design and construction process of the old basilica of S. Peter

“Emperor Constantine, who raised Christianity to power, assassinating his wife Fausta,
and his eldest son Crispus, the same year that he summoned the Council of Nicea to
decide whether Jesus Christ was a man or the Son of God.

... The council decided”

Robert G. Ingersoll

187






Historical analysis of the design and construction process of the old basilica of S. Peter

Chapter 3. Historical analysis of the design and construction process of the

old basilica of S. Peter

In this chapter an initial summary historical account of the construction process of the old
basilica of St. Peter, as well as its evolution over time, has been created based on a large
number of previously collected and classified historical references. This account is very
important as it provides an initial script to reconstruct the design process and the

construction process of the ancient basilica, as will be done in the next three chapters.

3.1. Main historical sources referring to the old basilica of S. Peter
At present there are two main documentary sources for the study of the old basilica of S.

Peter.

1. Archaeological excavations
These excavations were carried out in the 40s of the 20th century, and allowed to have a
more complete idea of the structure of the old basilica of S. Peter. The results of these

excavations have been documented by various authors, especially Richard Krautheimer.

2. Historical documents

A set of historical documents that describe the old basilica between the 7th and 14th
centuries has survived to this day.

The most important source of the early history of the old Constantinian basilica is the
Liber Pontificalis, also called "Book of the Popes” which is a compilation of biographical
reviews of the first popes, from St. Peter, to Stephen V (885-891) 1.

The initial drafting of the Liber Pontificalis was composed during the mandate of Pope
Hormisdas (514-523) taking into account the existing documentation in the church of
Rome. The first section of the Liber Pontificalis was completed in 535, and shows the
history of the popes, from S. Peter, to Pope Silverius (536-537), as a biographical
sequence 2.

The document has a distorted historical value since the biography of the first 36 popes
took into account the Catalogus Liberanus appeared in 354, just when the construction
of the main body of the basilica had been completed. The Catalogus Liberanus owes its

name to the last para on the list, Liberius (352-366). In turn, this papal catalog took the
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data for the first 18 popes, from the work Cronica by Hippolytus of Porto, which has
practically no historical value, since it is based exclusively on the Christian tradition 3.
The information contained in the Liber Pontificalis between Pope Hormisdas (514-523)
and Pope Boniface V (619-625) is more reliable from a historical point of view, although
they continue to present errors, since the biographical compilation continued to be made
with a significant time delay with respect to each pontificate reviewed.

The situation changes from the pontificate of Honorius | (625-638) since the entries to
the Liber Pontificalis are made very shortly after the death of each pontiff, so the data are
more exact, although they were not free of prejudices from the compilers. In any case, it
should be noted initially that the book presents the Constantinian basilica as a place of
pilgrimage *.

Other more recent historical sources are the writings of the canons and clerics of the
ancient basilica such as Petrus Mallius (11th century) °, Maffeo Vegio (15th century) ¢,
Tiberio Alfarano (1525-1596) ’, and Giacomo Grimaldi (1568-1623) . Therefore, there
is hardly any information about the history of the basilica from the end of the Liber
Pontificalis (year 891) until the 11th century. In the same way, there is hardly any
information from the 11th to the 15th century.

The most important documentation that has come down to us are the texts and drawings
made both by people who were able to visit the basilica, such as Martin van Heemskerck
(1498-1574) °; Onofrio Panvinio (1530-1568) *°; Giovanni Antonio Dosio (1533-1609)
1- Domenico Tasselli da Lugo 2, etc., or people who lived in later times, and therefore
could not visit the basilica, but who supposedly could have access to ancient documents
and drawings of the basilica, such as Paul Letarouilly (1795-1855) 3, or Rodolfo Amedeo
Lanciani (1847-1929) 4.

The greatest source of information about the building is the writings and drawings of
Alfarano.

At the time of Alfarano, the transept and the western section of the naves had already
been demolished, with the exception of the apse that the cleric could observe inside the
Tegurium of Bramante. Therefore, Alfarano's plans have various conjectures, although
not arbitrary, since he was able to observe the treads of the walls in the pavement among
the ruins, and measure them directly. In addition, Alfarano was able to remember certain
parts of the basilica still standing when he was a child. In fact, when the Arch of
Constantine fell (1544-1545) Alfarano was 19 years old. In fact, some of the greatest

historians and researchers of the old basilica of S. Peter, such as Ktautheimer and Frazer,
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consider the plan layout and writings of Alfarano the most reliable source to get an idea
of what this building was like °.

Alfarano made several handwritten notes and at least three plans. The first of them,
probably from 1571, shows the plan of the old basilica and on it pasted the plan of the
new basilica by Michelangelo, made by Dupeérac a few years earlier (1569). In fact,
Alfarano, by scraping the ink, modified the position of the altar, which Dupérac drew in
the geometric center of Michelangelo's project *°.

In 1589 Alfarano commissioned the engraver Natale Bonifacio to make a copper
engraving of the plans of the old basilica based on the graphic documentation that he had
previously prepared.

Alfarano made a second floor plan layout in 1576 of which there are only references of
the title and its dedication to Cardinal Alesandro Farnese (archpriest of San Pietro from
1543 to 1589) 17,

There are also some anonymous graphics, or of uncertain authorship, most of which are
of poor quality or are mere copies of some of the drawings mentioned. These documents
do not provide information on the proportions and measurements of the old basilica,
however, once the project strategy followed in its design has been identified, these
documents allow the project to be properly completed.

However, and among all the graphic documentation that has survived to this day, there
are some documents that do provide more exact information on the specific dimensions
of the old basilica. These documents were made by Bramante (1443? -1514) (GDSU 20
A); and Baldasarre Peruzzi (1481-1536), (GDSU 11 Ar “Pianta dell ’Atrio e della Navata
di S. Pietro”, made in the year 1518, although some historians date it between the years
1520-1521).

3. Contemporary studies

Finally, it should be noted that there have been multiple proposals from various
contemporary historians, based on the analysis of previous documents, and also taking
into account the excavations carried out in the 1940s. These researchers include the
following: Alberto Carpiceci, Ann Van Dijk, Christoph Jobst, Filippo Bonanni, Hugo
Brandenburg, Jocelyn Mary Catherine Toynbee, John Osborne, Lex Bosman, Paolo
Liverani, Richard Gem, Richard Krautheimer, Rosamond McKitterick, William Tronzo,

among others.
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3.2. Chronological summary of the construction of the old basilica of S. Peter

Based on the analysis of all available historical information, and on the basis of the latest
research by authoritative historians on the subject, it is possible to determine a tentative
sequence of the most important stages of the construction of the old basilica of S. Peter
18.

Initially, this sequence of construction stages can be classified into four large consecutive

periods:

3.2.1. Built environment
It is the period from the beginning of the construction of the Circus of Nero and
surrounding constructions, until the beginning of the construction of the great platform

needed to build the basilica on it.

3.2.2. Period 1 (324-351).  Sylvester (314-335) - Julius | (337-352)
It is the period from the beginning of the great horizontal platform to the completion of
the construction of the main body, comprising the transept, the two exedras, the apse and

the five naves.

3.2.3. Period 2 (352-514).  Liberius (352-366) - Symmachus (498-514)
It is the period between the completion of the main body until the completion of the

anterior body, comprising the narthex, the lateral wings, and the anterior rooms.

3.2.4. Period 3 (515-1503). Hormisdas (514-523) - Juluis 11 (1503-1513)
It is the period between the completion of the basilica until it began to fall to give way to

the construction of the new basilica.

In chapter 5, all the consecutive construction stages of these four periods are
reconstructed, and for this purpose, all the actions related to the construction of the old
basilica must be previously collected, classified and analyzed. For this reason, it is
convenient to know the motivations that prompted its construction, the vicissitudes in the
construction process, and also the evolution of the basilica throughout the Middle Ages.
The reconstruction of the pilgrimage ritual allows a broad overview of the state of the old

basilica, as well as the most important buildings in its surroundings.
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3.3. Brief historical reconstruction of the construction process of the old basilica of
S. Peter

When Constantine entered Rome in the year 312 (Fig. 3.1), the annual commemoration
of the depositio 1° of S. Peter and S. Paul had been celebrated since the middle of the third
century on June 29 in the cemetery ad Catacombs of the Via Appia. The authority was
interested in helping Christians in their liturgical activities and especially in this type of
public, visible and influential events, so the construction of a basilica was a priority %,
Emperor Constantine, who was a pagan until the time of his death allowed freedom of
worship and even offered Christians buildings and grounds for their meetings and the
celebration of their liturgical activity, and for this he proclaimed the edict of Milan (313
AD).

The construction of the basilica was part of a general plan to help the Christian community
in Rome to build functional meeting places, together with the Lateran Cathedral 2%, and
other buildings. The construction of the basilica on the Vatican hill posed many
difficulties since the terrain had great unevenness, and it also had to be built over a
necropolis, just off the north face of Nero's circus (Figs. 3.2 and 3.3). Inside this
necropolis was located what was believed to be the tomb of Peter, surrounded by the
tombs of influential families. However, as Eusebius relates, in 325 there was already a
huge number of pilgrims who crowded the access roads to the Vatican, especially the only
access bridge over the Tiber River, and who collapsed the surroundings of the tomb, so
urgent action was needed ?2. These events may have coincided with Constantine and
Helen's new imperial policy of honoring Christian holy sites with imperial splendor.
Just after the Battle of Chrysopolis in September 324, and perhaps in commemoration of
it, Constantine gave orders for the construction of a basilica in the Vatican, with non-state
funds, personally donating marbles to beautify the tomb monument, and gold to adorn its
roof 2. The decisions to establish this basilica were made in parallel with the
establishment of other sacred buildings, such as the complex of the Basilica of the
Martyrdom in Jerusalem, on the site of Christ's tomb.

Constantine wanted these constructions to be in keeping with an imperial munificence,
since from his perspective, an isolated and huge basilica, decorated with marbles and
gold, could be the establishment of an imperial generosity of a traditional architectural
type, in a traditionally minded city. And this could mark in the city the reunification of

the empire under a Christian emperor.
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Pope Sylvester | (314-335) would undoubtedly demand certain functional elements from
the basilica, and especially on how it could incorporate the tomb of Peter. As there were
no precedents, it was decided to adopt the same configuration, in the transept of the new
basilica, as that existing in the original tomb, within the cemetery courtyard.

The place chosen for the construction of the basilica dedicated to S. Peter was just above
what was considered his tomb, in the Vatican necropolis, and this created several
construction and legal problems 24, The land had a slight slope and welcomed a necropolis
that was in use at the time. Roman law guaranteed the inviolability of the graves, but the
emperor managed to impose his will and authorized the works, since he had a great
interest in building just above the tomb of the Apostle Peter, the father of the church 2°.
Constantine ensured, however, that the tombs were not damaged, and so a huge flat
horizontal platform was built on which the building would later be built 26. The platform,
in its highest part, had an approximate height of 26.25 roman feet (1 roman foot = 29.7866
cm.), judging by the number of steps of the main access ladder to the platform (35 risers
of approximately 0.75 roman feet each riser and 1.5 roman feet each tread).

The construction of the basilica was carried out in several stages 2. The platform was
built in 324, in the time of Pope Sylvester), and the triumphal arch of Constantine in 325
28 In fact the name of Constantine appears on the triumphal arch 2, and furthermore, in
the year 325, Eusebius, and other writers, reported the large number of pilgrims who
crossed the river to visit the most important sanctuary in Rome *.

In July and August 326 Constantine was in Rome with his mother Helen for the
celebration of their anniversary, and perhaps it was on this occasion that he presented the
golden cross or, at the latest, in 329. It is also possible that it was in these years, at the
end of the 320s, when the dedicatory inscription was made on the triumphal arch, which
is proof that it was already built at this time. However, many researchers think that the
construction of the foundation platform was the responsibility of his son Constans, and
therefore the arch was also built by his order, although it was dedicated to his father 3.
Other historians do not think so, and they think that both, the platform, the arch and the
apse, were the work of Constantine 32,

Be that as it may, since the imperial visit in 326, work continued regularly, although some
researchers think that some changes were made to the design of the basilica's transept
before its construction was completed. The apse was completed in the year 326 in the

time of Sylvester | (314-335), according to the inscriptions found on some of its bricks.
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A few years after the start of the works, the apse was modified, probably around the year
337, on the occasion of the ascent to the wheel of Constans, the son of Constantine, whose
seal was probably used in the construction. The mosaic in the apse could have been
completed in 340 as a piaculum on the occasion of the war waged against Constans by
his brother Constantine 11 %,

The transept was completed in 327. During the construction of the transept, several
alternative proposals would undoubtedly be formulated on how to integrate the tomb of
Apostle Peter with the central area of the transept (in the transept with the central nave),
and the way of access to the same, in the same way that later did the popes Mark (336-
336) and Julius | (337-352). At the beginning, the complex combined two practical
functions: as a martyrium of the apostle, and as a covered cemetery, but with the passage
of time other liturgical uses were required. The transept of the basilica was in practice
very poor compared to the later basilica of S. Peter (in the design of the new basilica the
narrow transept was rejected in favor of another the same width as the main nave, creating
a wider transept and with the apostolic tomb located just behind the Triumphal Arch. This
arrangement provides more space for liturgical activities and for pilgrims to access the
Apostle's tomb).

The lateral exedras to the transept would be completed around the year 330. The main
body (containing the transept, exedras, apse and five naves) would be built during the
Liberius papacy (352-366). The elongated typology of naves was made in order to
sequentially house an enormous amount of treasures associated with the Christian liturgy,
and those that were allegedly desired to be accumulated and exhibited. So in reality a
certain polytheism was maintained from the beginning (with the passage of time, a huge
number of saints would be named, some of whom would have a reserved place in the
basilica (ssauland in all Christian buildings). In this sense, the initial polytheism was
consolidated, creating a special form of monotheistic syncretism -polytheistic, necessary
to replace the old polytheistic traditions).

There is no evidence of the act of formal dedication of the basilica by the emperor (a
mandatory requirement as it is an imperial construction, however it is known that the
basilica was in use in 352 and 354, when Pope Liberius celebrated Christmas there 3.
The year 353 can be considered as the “official completion of the building”, since that
same year the Catalogus Liberanus appears, promoted by Liberius, which although it
does not have much historical value, constitutes an attempt to value the biography of the

different consecutive popes, from S. Peter to Liberius, placing it inside the building.This
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information was the starting point of the Liber Pontificalis, which was intended to
compile the biographies of all successive popes, as an attempt to provide greater value to
the Christian church.

The narthex and the perimeter wall of the anterior body were built in the time of Pope
Siricius (384 - 399), the lateral wings to the atrium, and the gate house (which was initially
equipped with lateral columns) was completed in the time of Simplicius (468-483). Pope
Leo | (440-461) gave sermons in the almost finished basilica, developing the ideology of
Peter and Paul replacing Romulus and Remus as guardians of the city of Rome ** (Fig.
3.4). Thereby exalting Christianity, and bringing it to the level of classical Roman times.
Leo | established the first monastery of the place, and the need for a papal residence.
Lastly, in the time of Symmachus (498-514) the side rooms of the gate house were
completed, including the Episcopal Palace and the papal residential building (called
Episcopia), "nello stesso luogo a destra ea sinistra” of the main entrance. It can therefore
be said that the basilica was already completely finished in the year 514 (although it would
have continuous extensions and reforms, for a thousand years until it began to be
demolished in the 16th century).

Once completed, the basilica of Constantine had five longitudinal naves and a single
transept. On the main facade, a staircase led to a large access platform to the hall of the
complex.

The facade had three front doors, but it was not particularly attractive. However, when
crossing the gate house, you entered the portico of the atrium, so beautiful that in the
Middle Ages it used to be known as “il paradiso. The heart of the church was a small
temple where it was believed that the remains of S. Peter lay. The emperor locked him in
a funeral monument of precious marble and red porphyry. The monument was crowned

by a baldachin with four solomonic columns from the 2nd century.

3.4. Brief historical reconstruction of the evolution of the old basilica of S. Peter

To correctly understand the architectural evolution of the ancient Constantinian basilica,
it is necessary to know that it had always been considered a place of pilgrimage, and
therefore was part of a ritual journey. Therefore, the knowledge of this pilgrimage ritual
around the basilica can help to know the evolution of the architectural structure both of

the interior spaces of the basilica and of the annex buildings located in its surroundings.
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The basilica was built on the tomb of the Apostle, which was the goal of a large number
of pilgrims since the second century, so from the beginning of its construction it would
become the new place of pilgrimage.

Initially the pilgrims climbed the great east staircase and accessed the founding platform.
According to Brandenburg, the transept was consecrated immediately after its
construction, and immediately destined for worship 3¢. Therefore (and according to
constructive logic), in these years the pilgrims had to cross the foundational platform from
east to west until they reached the transept where the Apostle's tomb was located.

Years later, when the anterior body of the basilica was finished, the pilgrims climbed the
main staircase until they reached the entrance platform and entered the complex through
one of the three main doors. Then they accessed the atrium through the gate house, and
crossed it walking one of the two wings, until they reached the naves through one of the
side doors. They went through the aisles and finally reached one of the sides of the
transept where the Constantinian canopy was to venerate the tomb of the apostle under
the auspices of the bishop with songs and collective prayers 3. Before entering the naves
of the basilica, the pilgrims wandered through the atrium where, since the 4th century,
there was a great fountain, the cantharus, which quenched their thirst and served for their
ablutions. Paulinus of Nola, who visited the basilica at the end of the 4th century,
describes it in its essential parts

Years later, in the Middle Ages, the surroundings of the ancient Constantinian basilica
were surrounded by a large number of other buildings and monuments, including
churches, monasteries, xenodochia, and hospitals. Some of these buildings were part of
the legacy of the ancient city, predating the construction of the Constantinian basilica in
the early 4th century, although most were built later, in the Middle Ages, to serve crowds
of pilgrims 38,

In the middle of the 9th century, after the impact of the Saracen sacking of the basilica in
846, Pope Leo IV (847-855) built a wall surrounding the entire area of the “borgo”, as it
was known, and thus creating the “civitas Leoniana” *° (Figs. 3.5 and 3.6).

In these times, the pilgrimage route had already changed substantially (probably the
change took place at the end of the 7th century, or the beginning of the 8th century, at the
same time that the church of Sant’ Andrea was united with the church of Santa Petronilla),
and the pilgrims who wanted to venerate the relics of Peter had to cross the surroundings
of the basilica following a new ritual route, which in those times had a relevant meaning.

The layout of this route was not accidental, and it was undoubtedly the logical
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consequence of the desire to intertwine the threads of the ancient and Christian history of
Rome, initiated by Leo | (440-461). In this sense, it is worth mentioning that Pope Sergius
| (687-701) dedicated a large part of his life to restoring and redecorating the basilica.
Among the activities of Sergius I, indicated in the Liber Pontificalis, is the intentional
relocation of the remains of Pope Leo | (440/10-461) in a prominent new tomb on the
south transept “°.

The concept of “ritual tour” through the built space is ancient, and has its origins in pre-
Christian religious traditions and processions ** (Fig. 3.7). Long before the year 600 there
are references to public Christian rituals that were performed in the urban landscape of
the city of Rome, incorporating churches and other landmarks. In fact, this was the
activity that led to the growth of the national liturgy, in which the pope moved daily
through the spaces of the city, spaces increasingly endowed with symbolic meaning #2.
One of the first records of this type is that of the penitential procession led by Pope
Gregory 1 (590-604) in the year 590, who sought divine intervention to end a certain
devastating plague 3. In this regard, it should be remembered the well-known story of the
vision of Gregory | of the Archangel Michael, in which he appeared at a certain moment
at the highest point of the Mausoleum of Hadrian, in the act of sheathing his sword, and
thanks to this vision the mausoleum It was later known as the Castel Sant'Angelo (Fig.
3.8) 4.

This was certainly a good papal strategy, as it has an important meaning, which is
sometimes overlooked. The result of Gregory I's vision was to appropriate a imposing
monument, previously associated with Rome's imperial past, incorporating it into the
city's Christian present narrative, while at the same time reinforcing the role of the popes
in ensuring the health and safety of its citizens. In fact, and obviously more deliberately,
the same thing happened two decades later with the conversion of another grand and
significant pagan building such as the Pantheon, which became a church dedicated to
Mary and all the martyrs, an act of Pope Boniface IV (608-615) in the year 609 *°.
These types of actions aimed to reinvent the symbolism of ancient buildings for the
benefit of Christianity. Rome was replete with relics of earlier times in the form of
buildings, statues and other public monuments that stood the test of time, constituting a
mute testimony to the beliefs and achievements of an earlier age, and which were
gradually appropriated by Christianity (Fig. 3.9).

Much of this situation was clearly deliberate, as revealed by the sermons of Pope Leo |

(440-461) in the mid-fifth century, and not only as a simple appropriation, but rather as a
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conscious construction of a Christian Rome, as the fulfillment of the intended destiny of
the city. Pagan Rome was seen as a shadow of Christian Rome, in the same way that the
Old Testament was seen as a shadow of the coming of Christ “°.

All pilgrims who went to Rome to visit the Constantinian basilica of S. Peter had to cross
the Ponte Sant'Angelo, the ancient Pons Aelius #’, since it was the only bridge that crossed
the Tiber in the Middle Ages on the stretch between the Ponte Milvio and the Isola
Tiberina. The nearby Pons Neronianis appears not to have been used by Late Antiquity,
as it is not mentioned in any source and there was no corresponding gate in the Aurelian
wall.

Therefore, this single bridge became a nerve center for access to the city, and its inability
to accommodate the volume of traffic often led to congestion of crowds attempting to
cross it, sometimes with tragic results. In Inferno (XVIII, 28-33), Dante records the
decision in the first papal jubilee, in the year 1300, to divide those who cross the bridge
into two large groups, one in each direction, something that Dante would probably have
witnessed first hand, since he made a pilgrimage to Rome that year.

When crossing the Tiber River, just to the right of the bridge head, the pilgrims could see
the imposing Mausoleum of Hadrian. Its strategic location had prompted its early
conversion into a fortress, and over the centuries it often played a role in defending the
city, and specially the pope, from the 6th century "gothic wars" to the famous Sacco di
Roma, by the troops of Carlos V in 1527 “® (Fig. 10).

Despite the name and function changes, it was never forgotten that the original purpose
of the building was an imperial tomb, which is recorded, for example, in the medieval
description in the most influential treatise on the city and its buildings, the Mirabilia.
Urbis Romae, from the 12th century, who was perhaps most responsible for creating a
new perception of the ancient monuments of Rome *° (the monument was still known as
Adrianium in the time of Pope Hadrian I).

After crossing the bridge to go to the Constantinian basilica, you had to turn left -heading
west- and walk through a covered portico, designed to offer visitors some protection
against the sun and rain, and in parallel others that led from the doors of the Aurelian
walls to the suburban sanctuaries of Saints Paul and Lawrence, located near the north
transept. This portico may have been a project of Pope Simplicius (468-483) %, but it is
documented for the first time in Procopius's testimony of assault on Rome by Ostrogoths,

in 537, when it was used to hide, in order to attack the adjacent fortress.
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Along this arcaded path, between Castel Sant’/Angelo and San Pietro, the medieval visitor
could see two very prominent ancient monuments, which were also considered to be the
tombs of ancient powerful Romans. The first was a large stone pyramid (resembling that
of Senator Gaius Cestius Epulo that still survives at Porta San Paolo on the south side of
the city) and which probably also dates from the time of Augustus .

There is no doubt that it was built to be a tomb, and while the name of the original
occupant is not known today, in the Middle Ages the pyramid was known as the tomb of
Romulus, one of the legendary founding twins of the city, and as a result it was known as
Meta Romuli > (Figs. 2.6b and 2.8b). Similarly, in the southern part of Rome, at the Porta
San Paolo, a twin pyramid has survived to this day, and was once known as the tomb of
Remus. These two structures served to reinforce the concept of “Christian succession”
expressed in the sermon of Pope Leo | (440-461) in the fifth century, and which also gave
the convenient coincidence that a pyramid marked the way to the sanctuary of Saint Peter,
and the other pyramid the way to the sanctuary of Saint Paul.

The Meta Romuli was largely demolished by Pope Alexander VI (1492-1503) in 1499, to
widen the access roads to San Pietro, in anticipation of the large Jubilee crowds expected
for the following year. However, the Mirabilia points out that at a much older date, at the
beginning of the 8th century, the marble cladding had been removed and used to pave the
atrium of the Constantinian basilica. Its base was rediscovered in the excavations carried
out in 1948-1949 at the beginning of the modern Via della Conciliazione *.

Finally, already at the end of the road and in the southern part of the basilica, the pilgrim
could see another supposed pre-Christian tomb, a large Egyptian obelisk, made of red
granite, and it was popularly believed that the bronze orb on its top contained the remains
of Julius Caesar (Fig. 3.11) >

The obelisk, generally known in the Middle Ages as agulia (spire) was moved by Pope
Sixtus V (1585-1590) in 1586 (Fig. 3.12), to the center of the square, aligned with the
axis of the old basilica, and in charge of the works was Domenico Fontana *°. Of the many
Egyptian obelisks that had been brought to Rome in ancient times, the Vatican obelisk
was the only one that remained standing throughout the course of the Middle Ages. Its
original location in Egypt is not recorded and, unusually, there are no surviving
inscriptions in the hieroglyphs. However, it is believed that this obelisk was moved to
Alexandria shortly after the Roman conquest of Egypt by Augustus (27 BC-14), where it

was established in the Forum Julium by the prefect Cornelius Gallus .
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An inscription in Latin, still preserved and easily visible, was added in the time of the
Emperor Tiberius (14-37), or that of his adopted son and successor, Caligula (37-41), and
refers to both Tiberius and Augustus %. In AD 37, at the beginning of his mandate,
Emperor Caligula transported the obelisk from Alexandria to Rome, as described Pliny
the Elder in his Naturalis Historia (16.76.201), and later settled in the spina of the circus,
where he would remain until 1586 *® (Figs. 3.2 and 3.3).

Medieval city guides of Rome also refer to the obelisk as the “agulia” of S. Peter, no
doubt based on its proximity to the basilica, along with the belief that Peter had suffered
his martyrdom in the Vatican circus, already either in this place or near it. But there was
also a second popular understanding regarding this object: not simply that it had been
erected to honor Julius Caesar, but perhaps more significantly that it functioned as his
tomb. The precise origins of this identification are unknown, but can be found in a variety
of medieval texts.

At Mirabilia, the obelisk is known as the memoria Caesaris, id est agulia, and the passage
goes on to report that its charred remains were contained in the large bronze sphere placed
on top: "where his ashes rests splendidly in his sarcophagus” *°. The etymology and
meaning of agulia, a term that is also repeated in other sources, is far from true, but it is
possibly a corruption of “acus lulia“ (that is, Julius's needle).

This association with Julius Caesar persisted until the 16th century, and some authors, for
example Andrea Palladio, in his Antichita di Roma (1554), argue that the bronze sphere
contained the ashes of Caesar . Similarly, when describing the removal of the bronze
palla before moving the obelisk, Fontana also notes the same common belief 1. Just
before the obelisk was moved to its current location in 1586, the palla was knocked down
and taken to a room in the Belvedere so that a rudimentary form of forensic examination
could be performed. The results were published that same year by Filippo Pigafetta, a
Venetian diplomat living in the papal court, who reports that the orb was not found to
contain human remains, but only rust fragments, and some earth, which he considers to
belong to the original formwork process ®2. This association with Julius Caesar seems to
have given the obelisk a special meaning, and from the time of Nicholas V (1447-1455)
onwards it figured prominently in schemes to rebuild and reconfigure the old basilica of
S. Peter and its surroundings ®3. According to Egidio da Viterbo ®, in 1505, Bramante
suggested to Pope Julius Il (whose choice of the papal name may indicate a possible

predilection for the idea) that the new basilica of St. Peter be rotated 90 degrees, so that
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the tomb of his imperial namesake can be at the entrance of the basilica %. But in the end
it was easier to move the obelisk than to rotate the basilica.

The medieval pilgrims (and also the papal processions) followed the path marked by the
"agulia”, but before reaching San Pietro they were forced to pass two other ancient
imperial monuments, now Christianized: The church of Sant’Andrea and the church of
Santa Petronilla.

The church of Sant’Andrea was the medieval name given to the first of two ancient
circular mausoleums, the Mausoleum of the Severan dynasty, located adjacent to the
church on the south side, and linked to an entrance in the south transept (Figs. 3.11 and
3.13) %,

Although this building was long thought to have been from the early 400s, archaeological
excavations have revealed brick seals dating mostly to the reign of Caracalla (212-217),
and this suggests that the circus had already fallen into disuse at the end of the 2nd century
%7 The mausoleum was converted into the church of Sant’Andrea by Pope Symmachus
(498 - 514), who also built a set of stairs to provide access %8, somewhere west of the
obelisk ®°. Thus, in the same neighborhood, “iuxta ecclesiam beati Petri en Acoli”, Pope
Leo 111 (795-816) built a Triclinium decorated with marble and mosaics, to which Gregory
IV (827-844) would add a small hospice “iuxta Accolam”, in which the pope could rest
after mass "°. If these references really derive from the term cagulia, and if this term is a
corruption of acus lulia, then the association of the obelisk with Julius Caesar may
perhaps be delayed at least to the eighth century. In what could be said to be a clearer
reference to the obelisk, it is also recorded that Leo 111 has reconstructed a reception room
and a bathroom “iuxta columnam maiorem” %,

The church of Santa Petronilla is the last monument that pilgrims could see, just before
entering the basilica of S. Peter. Santa Petronilla is the name that Pope Stephen Il (752-
757) gave to the Mausoleum of Honorus, a dynastic mausoleum built by Honorius (384-
423), son of Theodosius I, around the year 400 "2. This mausoleum was aligned to the
axis of the transept of S. Peter, and was attached to both the basilica and the first
mausoleum of the Severan dynasty.

Having passed through these two buildings, full of altars and reliquaries, the medieval
visitor then entered the south transept of the basilica, perhaps significantly a space filled
with tombs of popes who had paid special attention to Saint Peter, before descending the
staircase leading to the ring crypt of Gregory | (590-604). Finally, the pilgrims traveled

eastward through the naves located to the north of the basilica, and went out into the
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atrium. They walked through the atrium through the north arm, and finally left the
basilica, through the gate house, and down the great stairs until they reached the square
73.

With the design of this pilgrimage route, the association of the most important buildings
of ancient Rome with a new Christian reality was desired. On the other hand, it was
intended that a personal mimesis of the pilgrims be generated with the new divine history
of the city. Third, it was desired to create a new sacred story, associated with a new sacred
geography.

Following these goals, the pilgrimage to Saint Peter evolved and medieval Romans tried
to identify and explain the permanent remains of the ancient world, under a christian
convenience, and a critical stage in this process was reached in the 7th century.

The beginning of that century witnessed the restructuring the apse by Gregory 1 (590-
604) and the consequent establishment of a definitive path for pilgrims within the church.
Years later, Pope Sergius | (687-701) reformed and redecorated a good part of the
basilica, and among many other things he transferred the remains of Pope Leo | (440-
461) to a tomb located in the south transept . This fact has a great significance when
considered in terms of the sequence of important Roman tombs found by medieval
visitors. The choice of the place of the tomb in the south transept was very convenient,
since of all successors of Apostle Peter, it was probably Leo | who put the most effort in
intertwining the history of ancient Rome with the Christian history of Rome, and thereby
legitimize the power of the Church, and the power of the pope as pontifex maximus.

The old basilica remained standing throughout the Middle Ages and hardly had any
significant changes in its architectural structure, although multiple repairs and touch-ups
were carried out. In addition, over time the basilica was acquiring greater functionalities
and had to be expanded by means of a series of buildings attached to its south side. In the
same way, and supported by these constructions and on the south wall of the atrium, a
great conglomeration of constructions and houses were attached, in a chaotic and piled-

up way, and along the path that led to the interior of the two ancient imperial mausoleums.

3.5. The architectural project of the old basilica of S. Peter
Undoubtedly there must have been a single initial executive project °, which defined all
the details of the design of the ancient basilica. The existence and need for a huge platform

(about 686 roman feet long, and about 227 roman feet wide) to build a huge basilica on
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top of it is more than enough proof that the old basilica of S. Peter was designed in one
go, and that therefore an initial project necessarily had to exist.
However, and based on the previously shown chronology, it can be deduced that the

building could have been built in two stages.

Stage I: 324 - 352
In the first stage, the transept, the apse, the two lateral exedras and the set of five naves
were built, and it lasted approximately 28 years. In this first stage, changes were even

made to the apse and consequently to its foundations.

Stage 1I: 352 - 514
In a second, longer stage, the narthex, the atrium, the lateral arms and the gate house were

built, and it lasted about 162 years.

Given the speed of the first stage, and given that what was built is the main body of the
building, it can be deduced that it was built following a single perfectly defined project.
However, after the year 352, the works that remained to be done were not so urgent (the
atrium, the lateral arms and the gate house), there was no emperor interested in
accelerating the works, and there was less money available, so the construction was
carried out in a slower way. Also, it is very possible that small changes were made from
the original project.

The general design of the building was very simple, and as will be seen in the next chapter,
it was generated based on an equilateral triangle of 82 roman feet in base and 71 roman
feet in height ’®. What generated a transept of 224 roman feet (82 + 71 + 71) that together
with the lateral exedras would reach a dimension of 306 feet long (224 + 41 + 41). This
same dimension of 306 roman feet was chosen for the length of the naves and also of the
anterior body (both with the same width of the transept, that is, 224 feet).

The simplicity of the design strategy used makes it possible that, once the main body has
been built, a later architect can deduce the most suitable harmonic proportions so that the
anterior body is perfectly integrated with the main body already built. The initial project,
once the proportions and dimensions of the most important architectural elements have
been established, leaves little room for freedom for the design of the remaining
architectural elements. That is, once the platform, the main body, and the perimeter wall

of the anterior body have been built, its internal design has few valid compositional
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alternatives. That is, there are few compositional alternatives to integrate with the main
body the design of the nartex, the atrium, the lateral arms and the gate house.

On the other hand, and no less important, it should be taken into account that the initial
project should not have been carried out in too much detail, due to the enormous
magnitude of the building, the speed with which it had to be built and especially (and as
a result of these two factors) to the use of elements previously used, half-manufactured,
of varied origin, and with different sizes, shapes and materials (spolia).

As a consequence, the initial project must have been very simple, and some of its
architectural elements (columns, architraves, bases, ...) should not have been very
defined, since they were not going to be made to order according to exact specifications,
but were to be use those that are most readily available, coming from municipal quarries,
from other more distant quarries, from other buildings in poor condition or even from
building ruins.

The project had to indicate the approximate dimensions of the different architectural
elements (which were defined on the fly) and their exact location in the complex. It should
also indicate the architectural strategies necessary to integrate architectural elements with
varied dimensions, varied materials, varied textures, from different places, and with
completely different levels of finishes. For example, it would indicate that the capitals of
the columns should have similar dimensions (since it was easy to build capitals intended
exclusively for the basilica), and because the shafts of the columns could vary in thickness
and length, the bases should have a variety of dimensions, so that the capital+shaft+base
set always had the same dimension indicated in the project, and deduced geometrically
from the plan (so that the elevation would be perfectly integrated with the floor plan).

It should also be noted that in the two stages of the construction process changes were
made to the original project.

In the first stage, and based on the analysis of the excavations carried out in the
foundations of the walls of the transept, exedras and apse, it can be deduced that at the
time of construction certain changes were made in the original project. It is very likely
that the apse would have been designed with a light covering, probably based on
concentric wooden beams, and that finally it was decided to build an apse with a solid
vaulted ceiling, much more robust and elegant, but heavier ”. These changes on the fly
to improve the initial project had a necessary impact on the design of the foundations,

since they had to be improved shortly after being started.
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It should also be noted that the apse was built directly on the ground, that is, outside the
horizontal platform previously built. For this reason, it was necessary to make several
different types of foundations, and at the same time an integration system of the different
types of foundations had to be designed 2.

Other small changes of this first stage were, for example, relative to the thickness of the
east wall of the main body (adjacent to the nartex) that was built with a dimension of 6
1/3 palmi (as Peruzzi indicates in GDSU 11 Ar drawing), instead of the 5 feet (6.66 palmi)
initially projected. This change was perhaps made to lower costs, although it left the
building with less transversal resistance. In fact, shortly after the dividing wall was made
by Antonio da Sangallo, this transversal wall had to be reinforced by means of two huge
curved scrolls, as can be seen in Heemskerck's drawings.

In the second stage, small changes were also made with respect to the original project,
but these new changes were not made as a consequence of changes in ideas, but in order
to adapt the building to changing needs over time. The building was designed in a generic
and simple way, with the purpose that the Christian rites were coupled to a previously
defined general architectural structure. However, the Christian rites were evolving and
also the needs of the clergy who had to live continuously in the building. This generated
that in the second stage of the construction of the basilica small adjustments were made
to the original project. These adjustments referred, for example, to the thickness of the
enclosure perimeter walls (which were designed and built 5 feet thick, instead of 6 feet
thick). The changes were also related to the design of the main facade and the dimensions

of the atrium gate house, and the rest of the rooms of the access body.

3.6. Typological background of the old basilica of S. Peter

In order to reconstruct the design process of the old basilica of St. Peter, it is important to
know that for its design a typical typology was chosen in the great civil buildings of
Rome.

The term “basilica” comes from the Latin Basilica which in turn derives from the Greek
Basilike, which means "royal or regal”, and the complete expression "Basiliké Oikia" is
actually an ellipsis, which therefore means "royal house". The basilica was an important

public civil building with a diverse functionality (the most important use in Greece and
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Rome was as a court of law), and with great importance for the community and the urban

structure of the city (in Roman cities it occupied a preferred place in the Forum).

After the Edict of Milan of 313 promulgated by Constantine (313-337) the Roman
Empire allowed the cult of the Christian religion. From then on, the Christians took
advantage of several existing Roman basilicas to use them as religious premises for the
celebration of their liturgy, and in addition they used their typology to build new buildings
of worship. After the Roman Empire became officially Christian, the term basilica was
also used to refer to churches, generally large or important, which had been granted
special rites, or privileges in matters of worship. In this sense, the denomination is used
today, both from an architectural and religious point of view.
The Roman basilica had multiple uses: market, place of financial transactions, worship,
and especially as an administration of justice. It was also used as a meeting place for
citizens to discuss common issues.
Regarding its architectural conception, it was a large rectangular room composed of one
or more naves (always in an odd number). When it had more than one nave, the central
one was wider and taller and was supported by columns. The difference in heights was
used to open lighting holes in the upper part of the walls. At one end of the main nave
there was an exedra or apse, where the presidency was installed, while the entrance was
made from the opposite end through a portico.
Some examples of basilicas built with it in the Roman Forum are the following:

- Basilica Porcia, built in 184 BC, by Marco Porcio Caton.

- Basilica Emilia, built in 179 BC, by the censor Marco Emilio Lépido.

- Basilica Opimia, built in 169 BC, by the consul Opimio.

- Basilica Sempronia, built in 169 BC, by Tiberio Sempronio Graco.

- Basilica Julia, started in 54 BC, by Augustus, on the remains of the ancient

Sempronia basilica.

- Basilica of Maxentius, started by the Emperor Maxentius between 307 and 310,

and finished by Constantine after 313.
The adoption of the basilical typology by Christians undoubtedly had two compelling
reasons.
In the first place, something common in Christianity, due to a desire to reuse everything
that already exists and take it as one's own. A way of legitimizing the new doctrine and

incidentally providing it with historical roots that it did not have. Renaming important
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dates and existing rites, and reusing existing buildings, stretched a recently invented and
adopted ideology to the end of time. The best way to control citizens and encourage them
to adopt new beliefs is to let them continue with their customs, rites and beliefs, but
convince them that in reality those customs, rites and beliefs in which they believe are
just a part of something bigger, and therefore they will assume them with ease.
Therefore, in the Roman Empire it was not difficult to use the basilicas for the new
Christian cult. The new cult was easily adapted to the spaces of a basilica (which had
been designed for another purpose) and the spaces of the basilicas were renamed to
embody the new Christian rites. By renaming the spaces the cult was legitimized and it
was given greater antiquity and ancestry.

Second, reusing existing buildings, hardly modifying them, is the best option to
immediately promote the new cult, make it universal in a short period of time, and at the
lowest possible cost.

Therefore, if Christians begin to use the existing basilica buildings for their own worship,
the most effective future strategy is to continue with the same structure when constructing
new buildings. The typology should not have major changes, and the same structure
should be repeated over and over again, which would hardly change very slowly, adapting
to variations in beliefs, and to the social, political and economic conditions of each place
and country. And that's what they did.

In this sense, a Christian basilica proper in the architectural sense is understood to be any
rectangular plant with one or more apses in the front and with aisles along the length
separated by columns (or pilasters), on which their corresponding roman arches or
architraves rest. The referred naves (three usually) end in the apse. In the apse the altar is
placed and the officiants are arranged around it. In front, in the presbytery, are the priests,
while the faithful occupy the rest of the nave or naves.

The basic basilica typology consists of longitudinal naves without a transept. But many
basilicas have a transept. Frequently the transept hardly highlights the sides of the nave.
The early Christian basilicas did not have a pointed transept. Although initially the
Christian temples followed the construction guidelines of the basilicas, they soon gave
way to other forms, such as the Latin cross plan or the Greek cross plan, which became
generalized, without the basilical typology disappearing.

The naves' roof usually consists of an artistically decorated wooden frame that is visible
from the inside or hidden by a coffered ceiling: sometimes they have a vault in the lateral

naves and the apse always ends in a quarter-sphere vault.
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The illumination of the basilicas is obtained by open windows in the upper part
(clerestory) of the central nave which is higher than the lateral ones and by other windows
that are located in the apse and on the front of the building. All the windows used to be
closed with perforated or openwork marble sheets to let in the light and prevent the action
of destructive elements. But transparent sheets of unperforated alabaster and even stained
glass windows were also used in sumptuous basilicas as inferred from some texts by Saint
John Chrysostom and Prudentius. The interior decoration is achieved by the same
architectural lines of the building with its classic moldings and by different ornaments of
paintings and mosaics, especially on the upper wall of the triumphal arch and in the
always magnificently decorated apses.

The basilicas are usually oriented with the main axis of the nave so that the apse is
oriented towards the west. But from the 6th century, the Byzantine churches, giving an
example, were oriented in the opposite direction since the priest (who when offering the
sacrifice looked to the east) no longer celebrated facing the people as before.

The Basilica of Constantine was designed taking into account this basilica typology,
although major construction challenges had to be solved due to its enormous dimensions,
and also due to the fact that it should be built on sloping land, on top of an existing

necropolis, while respecting the maximum its architectural structure.

3.7. General strategy to identify the design process of the old basilica of S. Peter

As mentioned in the previous section, and without a doubt, there must have been an initial
project ’°. It is not conceivable to design and build such a large and important building on
the fly, also bearing in mind that a huge initial horizontal platform had to be built. An
initial project had to exist in which at least the dimensions of the most important
architectural elements of the building and their geometric relationship with the others
were defined.

The original project of the old basilica was based on a civil basilica typology since it was
the most suitable for a building that could gather a large number of people and that had
colossal dimensions, just as Constantine wanted.

A simple basilica typology was designed since the initial Christian liturgical activities
could be accommaodated in any large meeting building. With the passage of time the needs
changed, and the building had to be gradually reformed (some of the reforms carried out

became references to create new types of Christian buildings), until finally it had to be
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demolished (at the beginning of the century XVI), since the Christian ritual had evolved
over time, and its spatial structure was not adequate.

Following the wishes of Constantine, the building should have large dimensions, and its
design should be solemn and impressive, and it should have great symbolic value. These
requirements undoubtedly must have had a huge impact on the final design of the ancient
basilica in several respects.

In the first place, the fact that the building should have large dimensions and with a
basilical typology made it necessary to build a huge horizontal platform since the land
had a slight upward slope in a west direction, and it also had to be built on the old
necropolis.

Secondly, due to its great importance and its great symbolic value, the building had to be
designed with great care and its dimensions could not be arbitrary in any way. It is obvious
that if you wanted to build a monumental and symbolic building (which would also be
the first building in Christendom) its dimensions should be perfectly studied, and its
architectural elements should be perfectly integrated with each other, through unique and
harmonic proportions.

Third, the design of the building should be very simple, since despite its large dimensions,
it should be built in the shortest possible time. Constantine wanted the building to be built
quickly for his own glory, and for the glory of his children. Therefore, this alleged speed
of construction did not give rise to assessing the details, since it was more important to
finish the building as soon as possible than to complete all the details of its gigantic
internal and external spaces.

Fourth, repetitive architectural elements should be used with few variations, that is, the
same approximate size should be indicated for the columns, for the windows, for the
niches, for the walls, etc.

Fifthly, and as a consequence of all the above, and following a common technique for the
construction of large buildings of the time, the building should be built (as it was built)
using the technique that would later be named as spolia. The spolia was a rational and
common sense constructive practice based on the reuse in a building of architectural
elements previously used in other buildings, or elements destined for other buildings. In
these times, with so many changes and so much construction activity, it was common in
Rome to use sculptures, reliefs, parts of architraves, columns, pieces of columns, capitals
... from certain buildings in poor condition, to build new buildings. This technique was

used repeatedly throughout the Middle Ages and the Renaissance &°.
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Likewise, and due to the enormous scale of the building, and the speed with which it had
to be built, half-built architectural elements should be used, and from different sites and
quarries, and therefore they would have a huge variety of sizes, shapes, materials, textures
and colors. In many cases, half-built architectural elements were obtained (usually from
the imperial quarries) and they had just been finished in the building, sometimes even
once it was in place.

The anonymous author of the project was undoubtedly well aware of all these
circumstances and had to decide that the design of the building should be simple, and not
fully detailed, since he could not know in advance all the architectural elements that
would end up being used. In this sense, for example, in the design of the building, columns
with standard sizes had to be specified, and that also could have variations between them,
being able to be valid any shaft with diameters of approximately 3.75 feet, and 2.25 feet.
Therefore, it was more important to define in the project the position of the axes of the
columns and the separation between them than the exact dimensions of their diameter.
Taking these considerations into account, and thoroughly analyzing Alfarano's drawings,
as well as all the historical references that have come down to us, it has been possible to
identify the design process of the old basilica of S. Peter, as it will be seen in the next

chapter.

3.8. General strategy to identify the construction process of the old basilica of S.
Peter

Although the building was initially projected as a whole, it had to be built in parts since
there are historical references indicating that independent parts of the building were used
as it was being built.

As seen in the previous sections, and as will be seen in chapter 6, initially the entire
foundation platform had to be built with the large access staircase. Immediately
afterwards the Arch of Constantine had to be built. The transept was then finished and
used. Later the main body was completed in its entirety, including the transept, the
exedras, the apse and the five naves, and it also began to be used as a whole. Finally the
building was completed as we know it from Alfarano's drawings.

In the next chapter, the stages of the design process of the old basilica will be
reconstructed, and as a consequence its exact dimensions will be reconstructed with

precision, both in plan and elevation.
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Based on these plans, and taking into account all available historical references, in another
later chapter all the stages of the construction process of the old basilica will be
graphically reconstructed.
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FIGURES 3
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Figure 3.1
Virgin Mary Amid the Emperors Justinian and Constantine. Detail southwestern
entrance mosaic
Byzantine mosaicist, ca. 1000

Basilica Hagia Sophia of Constantinople (Istanbul, Turkey)
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Figure 3.2
Veduta del cerchio Neronian oche mostra il di dentro el di fuori
Carlo Fontana
Carlo Fontana. Il tempio Vaticano e sua origine. Con gli edifice piG cospicui antichi e

moderni fatti dentro e fuori di esso. Rome (1694), p. 29
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Figure 3.3
Neron Circus, between | — IV century
Paul Marie Letarouilly, 1882
Paul Marie Letarouilly. Le Vatican et la basilique de Saint-Pierre de Rome, vol.1. Paris
(1882). Cap. Cirque de Caius Caligula et Neron, PL4
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Figure 3.4
Lupa Capitolina. Lupa con Romolo e Remo. Bronze sculpture from the 5th c. or middle age
Sala della Lupa, Palazzo dei Conservatori; accession number MC 1181

Saint Peter and Saint Paul

226



Historical analysis of the design and construction process of the old basilica of S. Peter

SanrAgnese Fuori le Mura
£
= 2
3% @
Porta §
+ flaminia ,_/\ @®
Porta Saleria
Porta
P~ N P
\/ Nornentzna
he
Poria$, (2O
Pdlcgﬂno SPellegrlno POS‘[E]TU'? S.' LOI’E\"IZO S, Felice . - S nenzo,
”gg inludna 5 Sivestro §. Stisanna orta Clausa Fuor l W,
M.W r b L]
S Stefano, JLL) ¢y s .
Saint Peter's ™ o> Mpallinare
oS- Mara n Aqui S Vitale @4‘*
“9“595 E:su:?ﬂo ; 5 Marcello .S "% S Pudenviana ®
A i it
; i: Maiagd - "SSAposol  in Fomeso. -SS 'ra”a dMaggm . Porta Tiburtinz
*.loezo Maryes S Marco KLTGSSR0E S, Isidore
i Dmas) g % Agita Sekna * SV SEsedo
5. Quifito. . Lucia in Selcis” o Moo S. Bibiand
Potta Settimiang ¢ S.Aoranc, S iewinVincol”
- % Angelo o eDamlano & Poda
. Giergio inVelabro, SMm 0. G P?e!neslina
ety Porta Aurelia i >-Ie000ID. ¥ o dement i
Sancti Pancratii Matia % = SS Marcelling e Pietro Ge’t?sa(!mg
. o . % rastasia Quam(oronan Dhd
; . el R o Grovanchao.o
- .5. Lu:ia .S Tommase Lateran Baiﬂl[a
S. Panciazio - S Erasmo /PD{[’& Asinaria
5 Mariain Domnica. %, SmfaW .
@ i
o Sy
Q@@ dFona Metronia
S. Sksto,,
- 755 Nereo
ed Achillen
- S Giovanni a Porta Latina” .
/‘ Porta Ostiense Porta Lating
_ y Ya lating
§ Porta Ardeatina Porta e
s % Menna Appi
=
“é% |
o>- Lomnelio
500m  1.0km 2.0 km o3 Paolo fuorile Mura
Figure 3.5

Saint Peter’s and the city of Rome
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Figure 3.6
Ancient Basilica of S. Peter in Rome, 1V — XVI century
Paul Marie Letarouilly, 1882
Letarouilly, Paul Marie. Le Vatican et la basilique de Saint-Pierre de Rome, vol.1, Paris
(1882). Cap. Ancienne Basilique de Saint-Pierre, PL1
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Figure 3.7
The imperial processions of the late antique adventus and of the visit to Saint Peter’s
Rosamond McKitterick
Rosamond McKitterick. Old Saint Peter’s Rome. Rome (2013), p. 29
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Figure 3.8
Moles quam Hadrianus Imp. luxta Aelium pontem
Giovanni Antonio Dosio, 1569
Giovanni Battista Cavalieri and Giovanni Antonio Dosio. Urbis Romae aedificiorum

ilustrium gquae supersunt reliquiae. Rome, 1569. Plate 48
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Figure 3.9
Bird's-eye view of ancient Rome. In that earlier view the imprint (which appears following
title at center right) had Rome as place and Pius IV as pope
Onofrio Panvinio, 1565
Onofrio Panvinio. De Ludis Circensibus, libri 1l. Venice: Giovanni Baptista C. (1681), p. 7
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Figure 10
The victories of Emperor Charles V. The death of Charles, Duke of Bourbon, and the
capture of Rome; the Duke falls backwards from a ladder against a tower to the alarm of
a soldier; in the distance Rome is in flames, including the Castel Sant' Angelo
Dirk Volkertsz Coornhert, after Maarten van Heemskerck, published by Hieronymus
Cock, 1565
The British Museum, cod. 1868,0208.59
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Figure 3.11
The Obelisk of Cesare in S. Peter’s square in Rome with surrounding buildings
Giovanni Antonio Dosio, 1569
Giovanni Antonio Dosio; Giovanni B. de Cavalieri. Cosmo Medici DVCI Florentinor. Et

Senens. Urbis Romae Aedificiorum Illustriumquae Supersunt Reliquiae. Rome (1569), p. 34
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Detalil

Figure 3.12
State of the Vatican Basilica after the transport of the obelisk, Fresco
Giovanni Guerra, 1587-88
Sixtine Chapel, Vatican Library
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Figure 3.13
Model of the Old Basilica of St. Peter
Alberto and Mauro Carpiceci
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Reconstruction in stages of the design process of the old basilica of S. Peter

“Haec autem ita fieri debent, ut habeatur ratio firmitatis, utilitatis, venustatis.
Firmitatis erit habita ratio, cum fuerit fundamentorum ad solidum depressio, quaque e
materia, copiarum sine avaritia diligens electio; utilitatis autem, cum fuerit emendata et
sine inpeditione usus locorum dispositio et ad regiones sui cuiusque generis apta et
commoda distributio; venustatis vero, cum fuerit operis species grata et elegans
membrorumgue commensus iustas habeat symmetriarum ratiocinationes”

Marco Vitruvio Pollione
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Chapter 4. Reconstruction in stages of the design process of the old basilica
of S. Peter Objective

4.1. Objectives

In this chapter it is desired to reconstruct the complete project of the old basilica of S.
Peter as initially conceived. In the same way it is desired to identify the consecutive
stages of the design process from the first decision until the project was finished.

In ancient Rome, very few plans were made to project a building for very different
reasons (modularity of the process, existence of architectural orders, scarcity of paper or
papyrus, etc.). The most important thing was the realization of a floor plan, which was
complemented with one or more sections, or even some elevations, perfectly integrated
with the floor plan.

Initialy, the floor plan layout was designed, with a certain geometric structure such that
al its elements were geometrically related to each other. When the plan was almost
finished, the sections were drawn based on the geometric structure of the floor plan. The
definition of the building was completed with indications on the order that should be
used and the proportions of the columns and other modular el ements. Finally, the new
architectural elements defined in section were moved to the floor plan, creating a certain
transformation in its structure. In this way, the floor plan influences on the section, and
the section pan in turn on the floor plan, generating a perfect integration between all the
elements of the building.

Therefore, for the reconstruction of the design process of the old basilica, first the
design process in floor plan will be reconstructed, and based on the resulting floor plan
layout, the design process in section will be also reconstructed. Once the plan and the
main section layouts have been defined, the facades can be reconstructed, taking into
account the historical information available, and therefore the appearance that the old
basilica could have in different historical periods. This complete reconstruction of the
appearance of the building, and at different stages of its history, will be done in Chapter
6.

Therefore, it is not desired to draw the old basilica once it was built, since in its
construction, as in the construction of any building, small errors and deviations were
made regarding the original project.

No doubt there was an initial project, possibly carried out in 324, during the time of

Sylvester and Constantine. This original project was followed - quite accurately - during
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the construction of the main body of the basilica, including the apse, the transept, the
two side exedras and the five naves, since its construction took less than 30 years. There
are two huge proof of the existence of this project. On the one hand the fact that a
foundational platform was built that included all the spaces of the basilica although they
were built many years later 1. On the other hand, and as shown in this chapter, all the
architectural spaces of the building are geometrically related, which shows that they
were designed together and at the same time.

However, once the main body was finished it is possible that a new project based on the
already built basilica had been carried out, and perhaps this new project had light
deviations from the origina project. This second project, if there was one, could have
been carried out at the time of Liberius (352-366), and would regulate the construction
of the anterior body (including the nartex, the atrium, the lateral wings, the gate house
and its adjacent rooms), which would end completely in the time of Symmachus (498-
514) 2. However, this second project (if there was one) would greatly resemble the
initial project, since in reality, once defined the main body, there are few alternatives to
correctly project the narthex, the lateral wings of the atrium and the rooms adjacent to
gate house.

Therefore, there was a project or two, the present work aims to reconstruct al the
consecutive stages of the global design process, from the first decision, until the project

was perfectly defined.

4.2. Units of measurementsin Ancient Rome and in the Renaissance

For the identification of the design process and the deduction of all the dimensions of
the old basilica of S. Peter there is an important problem to solve. The units of
measurement existing in Rome in the fourth century were not the same as the units of
measurement that existed in Rome in the Middle Ages, and in the Renaissance.

In ancient Rome, the most common units of measurement in building construction were

cubitus, pes, and palmus.

1 cubitus. 6 palmus 1 cubitus: 44.68 cm.
1 pes (feet): 4 palmus 1 pes: 29.7866 cm. (Vatican)
1palmus: 4digitus (1digitus=1finger) 1palmus: 7.4466cm.

In the Renaissance, in Rome, the most common units of measurement were:

242



Reconstruction in stages of the design process of the old basilica of S. Peter

1 palmo ‘di architetti’. 12 once 1 palmo ‘di architetti’. 22.34 cm.
1 palmo ‘di architetti”: 3 palmas 1palma: 7.446 cm.

1 palma: 4 once (1 once =1 finger) 1 once: 1.8616 cm.

1 elbow: 2 palmi ‘di architetti’ 1 elbow: 44.68 cm.

In the Renaissance, in Florence, the most common units of measurement were:

1 braccia fiorentine (1 bf = 2.61 palmi = 0.5836 m.)

As expected, the units of measurement had some dispersion over time and across
different regions. However, the old Roman palmus and the Renaissance palma were
equivalent, so it can be said that the old Roman pes (roman foot), the most common unit
of measurement, was quite exactly equivalent to 4/3 of the Renaissance palmo di
architetti 3,

Measurements made in the old basilica in the Renaissance were made mostly in palmi,
as were most of the projects for the new basilica. Bramante, Giuliano da Sangallo, Fra
Gicondo, Antonio da Sangallo, Peruzzi, Michelangelo, and several other Renaissance
architects took measurements of the ancient basilica in palmi. And based on these
measurements and these units of measurement they carried out their projects.

However, the project of the old basilica was made based on pes (from now on it will be
caled roman feet, or simplifying, feet) as a unit of measurement. And this fact is
important, since a dimension that corresponds to a whole number (and perhaps has a
certain symbolic character) made with a certain unit of measurement, corresponds to a
decima number, without any type of symbolic character, in another unit of
measurement.

This means that the reconstruction of the dimensions of the old basilica of S. Peter, as
well as the identification of the stages of its design process must be carried out on pes
(roman feet). The internal coherence and the geometric relationships between the
different architectural elements must be realized and understood in feet. Furthermore,
these measurements must resemble the measurements made in the Renaissance (made in
palmi), which were probably rounded.

Leonardo da Vinci also provides a graphic scale in his drawing “The Vitruvian man”,
and in the text a set of units of measurement with which he describes the dimensions of

the human body:
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“Vetruvio, architetto, mette nella sua opera d'architectura, chelle misure dell'omo sono
dalla natura disstribuite in quessto modo cioe che 4 diti fa 1 palmo, et 4 palmi fa 1 pie,
6 palmi fa un chubito, 4 cubiti fa 1 homo, he 4 chubiti fa 1 passo, he 24 palmi fa 1 homo

ecqueste misure son ne' sua edifiti... .

4.3. Identification of the stages of the design process of floor plan of the old basilica
of S. Peter

4.3.1. Objectives

In this section the design process of the floor plan of the old Basilica of S. Peter is
reconstructed in a similar way to how it should have been originally carried out in the
realization of the executive project.

As mentioned, the floor plan layout was the fundamental part of the design of a building
in ancient Rome, and the elevation design was done next, although undoubtedly certain
decisions made in the section design could have an impact on the floor plan design.
When the plan of a certain building is projected, a sequential set of decisions are taken
that allow the project to evolve, stage by stage, from the first decision to the end of the
project. The decisions that are made at a certain stage make the project evolve until it
reaches a new stage, so that the realization of a project becomes a sequence of clearly
defined stages.

In this way, this section identifies the stages of the design process that were originally
carried out in the elaboration of the project for the old basilica of S. Peter. It is not
intended to emulate the same design process that was carried out initially, since, asin
any design process, decisions were not made only sequentialy, since they were also
made in paralel. In addition, at each stage of the design process, there were several
suitable alternatives, so severa of them had to be explored, until their validity was
verified, continually returning to previous stages of the process, in order to explore new
paths in the decision-making tree. In general, it can be said that the design process of
any building is a complex process, full of uncertainties, and its reconstruction equally
complex.

However, an architect who has previously designed a building could easily recompose
the sequential stages that he carried out in his project, sequentially and without
uncertainties, since he can remember the successful decisions that were made, when

going from one stage to another, until it was completely finished.
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Taking into account these clarifications, in this section the sequential set of stages of the
project of the old basilica of S. Peter is reconstructed, based on the final successful
decisions.

The procedure to identify these stages is the same as an expert chess player would do
when seeing the position of the pieces on the board at a certain stage of the game. The
chess player could reconstruct the sequential stages of the game, including the position
of al the pieces in each stage. That is, he could reconstruct the sequence of stages from
the beginning of the game, to the stage in which the pieces occupied certain positions.
Taking these considerations into account, the reconstruction of the design process of the
plan of the old basilica has a special importance since it alows reconstructing with
precision the shape and dimensions that the original building could have had.

4.3.2. Archaeological excavations and measurements of the old basilica of S. Peter
In the 40s of the 20th century, excavations were carried out under the new basilica of S.
Peter in order to analyze vestiges and make measurements of the old basilica of S. Peter
and the Necropolis # (Fig. 4.1). Of course these measurements have been taken into
account in this work, although with certain reservations.

It must be considered that it is very difficult to stake out exactly a foundation in an
irregular terrain, and instead the walls (and colonnades) can be set out more accurately
drawing them on the foundation surface. Therefore, there are always differences and
eccentricities between the paths of the foundation walls and the upper walls (or
colonnades).

In addition, in the particular case of the old basilica of S. Peter, heterogeneous bases and
columns were used, with different sizes and shapes, and often half finished (spolia) °.
Therefore, the measurement from a specific base, or from a specific column, is not
significant, since the same measurement made from a base or an adjacent column could
vary up to half apalmi, or perhaps more.

Therefore, simple and limited measurements, although they are binding, do not have
definitive validity to reconstruct exactly the original project of the old basilica of S.
Peter. Therefore, it is very important to know precise measurements made in situ by

architects.
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4.3.3. Historical graphics and measurements of plan layout of the old basilica of S.
Peter

There are three main historical sources (texts and graphics) containing measurements of
the old basilica of S. Peter. The historica references available that contain
measurements of the old basilica are from the 15" century, so measurements are made
in palmi (1 palmo = 22.34 cm.), and eventually in braccia fiorentine (1 bf = 2.61 palmi
=0.5836 m.).

Two sources are very reliable because they were made by talented architects such as
Donato Bramante (1443?-1514) and Baldasarre Peruzzi (1481-1536), who were also
involved in the design and construction of the new basilica. The third source is not so
reliable, since the measurements were made by a cleric, Tiberio Alfarano (1525-1596),
not well versed in architecture, and also, at the time of making the measurements, a
considerable part of the old basilica had already been torn down, on the occasion of the
construction of the new one, so in many cases he could not make direct measurements
on the building, and had to be guided by vestiges on the ground, and by his imagination.
There are also historical documents with comparative tables of measurements
supposedly made by Alfarano, Fontana, Oldoino, Ferrabosco and Severano, compiled
by Filippo Buonanni in his work Numismata Summorum Pontificum Templi Vaticani
Fabricam Indicatia ®.

In addition, texts and graphic documents are preserved, without measurements, made by
people who visited the basilica, such as Maarten van Heemskerck (1498-1574)
Onofrio Panvinio (1530-1568) 8 Giovanni Antonio Dosio (1533-1609) or Giacomo
Grimaldi (1568-1623) °, or people who lived in later times, and therefore could not visit
the basilica, but who were supposed to have access to documents and ancient drawings
of the basilica, such as Paul Letarouilly (1795-1855) °, or Rodolfo Amedeo Lanciani
(1847-1929) 1. There are also some anonymous graphics, of difficult authorship, which
mostly have poor quality, or are only copies of some of the mentioned drawings

These documents do not provide information on measurements of the old basilica,
however, once the project has been reconstructed, these documents alow it to be
properly completed.

Finaly, in recent years, a set of works and considerations of severa contemporary
researchers have been accumulating, which have been able to take into account both the

previous documents and the excavations carried out in the 40s *2,
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Of course, al these works have been taken into account to carry out this research,
however, most of them do not go beyond conjecture or interpretation, so the three most
important sources for the study of the old basilica of S. Peter are the work of Bramante,

Peruzzi and Alfarano.

Donato Bramante

Currently, severa drawings made by Bramante for the design of the new basilica of S.
Peter are preserved: GDSU 3 A, JSM Codex Corner .18, GDSU 1 A, GDSU 7945 Av,
GDSU 7945 Ar, and GDSU 20 A. But only one shows dimensions and proportions of
the old basilica, the GDSU 20 A drawing.

When analyzing the GDSU 20 A drawing, (Fig. 4.2) can be observed a set of marks
made by Bramante in order to make a scale drawing of the old basilica, and the project
of Nicholas V; and also to capture his architectural ideas on a scale, integrated into the
built environment. Some types of marks are usually called as "compositional marks",
and are necessary to compose adequately the different architectural elements of a given
project. And other types of marks are “scale marks”, necessary to measure directly on
the plane and to draw to scale throughout the design process.

Scale marks are more or less straight lines that are found throughout the drawing, and
are spaced a distance of 5 palmi. On the other hand, the compositional marks are very
short, are separated by a distance of 10 palmi, and are only drawn in certain specific
parts of the drawing. There are also drawn shorter compositional marks separated by a
half distance, that is, adistance of 5 palmi.

The dimensions of these marks are deduced from the analysis of Alfarano's drawings,
where there is drawn a graded scale. If measured on the layout of Alfarano it can be
seen that the size of the transept of the old basilicais about 408 palmi, and the width of
the central nave is approximately 110 palmi. By carefully analyzing Bramante's GDSU
20 A drawing, there is evidence of 11 marks drawn across the central nave, and a tota
of 41 marks along the transept.

If the Alfarano drawing is superimposed with the Bramante GDSU 20 A drawing, it is
clear that they do not match exactly, and the Alfarano drawing does not have the exact
proportions, and even it does not exactly match the dimensions written by Alfarano in
some cases. So some exact measurements of some architectural elements that can serve

as areference are needed. For this reason, other complementary strategies must be used
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to deduce the exact dimensions of the old Basilica of S. Peter in Vatican. Fortunately,

thereis a plan, made by Peruzzi, which provides certain exact measurements.

. Peruzzi

The most reliable measurements of the old basilica of S. Peter are the texts and the
GDSU 11 Ar drawing (Pianta dell'Atrio e della Navata di S Pietro) made by Peruzzi
(Fig. 4.3), perhaps about the year 1518 (according to my own research), although many
researchers think that made between 1520 and 1521 2,

Thisdrawing is of vital importance since it was made by Peruzzi in order to measure the
already built part of Bramante's project for the new basilica, and its relationship with the
still standing part of the old basilica. Therefore, the measures had to be done with great
diligence and precision.

In GDSU 11 Ar several measures are perfectly appreciated. The length of the atrium is
26 canne, that is, 260 palmi. The depth of the gate house is 92 1/6 palmi (5 1/2 + 81 2/3
+ 5 =92 1/6), indicating that the outer wall is 5 palmi and the wall adjacent to the patio
of 5 1/2 palmi. The width of the basis of the atrium colonnade is 5 palmi. The size of the
narthex counting the wall is 57 palmi, and the adjoining wall of 6 1/3 palmi. The
distance from the axis of the basilicato the wall of the main body (inside the narthex) is
143 palmi. The separation between columns of the internal lateral naves is 39.5 palmi.
The drawing shows a dimension of the stairway access platform of 77 2/3 palmi.

Peruzzi also indicates, in a pencil drawing, that the interior width of the main body of

the navesis 284 palmi 4,

. Alfarano

Tiberio Alfarano (1525-1596) in his work De basilicae Vaticanae antiquissima et nova
structura of 1582 ° describes the old basilica before being demolished. This work
(published in 1914) was accompanied by three precise drawings, dated respectively
1571 (Fig. 4.4), 1576 (lost) and 1582, the last of which, engraved in copper by Natale
Bonifacio and published in 1590 (Fig. 4.5), is a precise graphic description of the
basilica and the annexed buildings. These drawings, together with written descriptions
and measurements (Fig. 4.6), represent one of the best sources for general knowledge of
the ancient basilica, according to Krautheimer and Frazer 1. Although, Alfarano’s
references are not a reliable source of “accurate” measurements of the architectural

elements of the old basilica of S. Peter.
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Alfarano was not a construction professional so he would not have rigor or
thoroughness when taking measurements. In fact, the measurements indicated in his
writings show an ambiguity that an architect would not have. For example, when talking
about the distance between columns, Alfarano does not specify whether the
measurements have been made from the widest part of the respective shafts, or from the
lower part, or from the bases.

Finally, mention should be made of the drawing made by Francesco Cancellieri (Fig.
4.7). This drawing was made by almost literally copying Alfarano’s drawings, however
Carcellieri improved the position and design of the buildings adjacent to the old
basilica, and this has been a great help in chapter 2 and chapter 5, to rebuild the state of
the urban structure in the vicinity of the old basilica.

4.3.4. Methodology followed to reconstruct the design process of floor plan of the
old basilica of S. Peter

Once that all the historical references have been compiled, an exhaustive analysis of it
has been carried out in order to tentatively identify any type of dimensional
relationships of the architectural elements that could apparently be contained in the
design of the building. Based on it, what could be the first action in the design process
of the old basilica of S. Peter must be identified, as well as a causality relation with the
rest of actions, from those carried out with greater promptness, to those that were clearly
carried out later.

Among all the tentative design strategies that are being proposed, there comes a time
when one of them is capable of providing results with partial coincidences with the
dimensions and historical information collected. This strategy is gradually polishing,
until finally one is reached that has amost total coincidences with the information
collected ¥'.

The compositiona strength of this strategy is such that it can even reect certain
commonly accepted measurements. It must be remembered that the architectural design
process has its own harmonic rules, so that all architectura elements must be
geometrically related to each other, so if a given dimension is dissonant with respect to
the others, it is most likely that this dimension, athough historically accepted, could be
false.

The deduced compositional strategy also allows us to identify the consecutive design

stages that the architect made from hisfirst stroke, until the project was complete. Next,
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the different identified stages are specified and explained, testing with different
compositional strategies, until identifying one whose fina result coincides with the
historical evidence, and aso has an enormous internal coherence, a great smplicity and

great compositional strength.

4.3.5. Stages of the design process of floor plan layout of the old basilica of S. Peter
The big problem in the genesis of any project is what should be the first action to be
taken to start the design process. This first geometric action is always generated based
on theinitial idea of the architect.

In the case of the old basilica of S. Peter it is evident that a simple basilicatypology was
desired. They did not want to innovate, on the one hand the concrete needs of the
Christian liturgy were unknown, and on the other they were in ahurry.

The most appropriate thing was to build a large building with a basilical typology,
which was capable of housing a multitude of people. For this reason it was decided to
build a huge basilica, composed of two main parts: an anterior body that should contain
the gate house, the atrium and the narthex, and a main body that should contain the five
naves (a central nave of great width, and four equal side aisles with a smaller width).
The main body should articulate with a transept with exedras, and a circular apse. In
other words, it was thought of a building with a simple and conventional structure, but
of enormous dimensions.

A first decision that was made is that both the main architectural body and the anterior
architectural body have the same dimensions; but these dimensions should be chosen
appropriately.

The second decision to be made was to identify the geometric relationship between the
transept and the main body. Therefore, a geometric strategy should be thought of that
would relate the dimensions of the body of the naves with the dimensions of the transept
with the exedras, in such away that if the dimension of one is modified, the dimension
of the other is proportionally modified, with the purpose that they were harmoniously
united.

The best way to integrate the transept with the set of naves is that both have the same
dimension, in such a way that from the set of naves only the exedras stood out.
Therefore, it only remained to relate the depth of the transept with the naves.

The most important element of the main body is the central nave (which should also be

closely linked to the transept), so a simple formula should be chosen to geometrically
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relate the depth of the transept to the width of the central nave. A rectangle should be
chosen in such away that the ratio of itslong side to its shortest side, is the ratio of the
width of the central nave to the depth of the transept. This rectangle would not
correspond to any architectura element of the basilica, but it would constitute its
generating core. Therefore, and simply for the purpose of explaining the design process,

this rectangular generating space will be referred to as the “transept core”.

Sage 1 (Layout OSP-F1)
Without doubt, the first architectural element that was defined was the “transept core”,
since it represents the connection between the main nave and the transept, the two main
architectural spaces of a basilica. In addition, the “transept core” would be the first
space that was desired to build since in its east side it would include the Arch of
Constantine, and in its west side it would integrate the apse.

Given its specia importance for Christian worship, the building should have a special
symbolism and therefore the shape of the “transept core” should be studied with great
care. Therefore, the architect author of the project chose an equilateral triangle as the
generator of the “transept core”, because the equilateral triangle perfectly symbolized
the concept Trinitas, initially formulated by Tertullian in the year 215 (Adversus
Praxeam I1) to refer to a God that exists as three different people: father, son and holy
spirit: ““... the three are one, due to the fact that all three come from one, per unit of
substance” 28,

This concept was slowly and gradually taking shape by Christians in the third century
and it was at the council of Nicea, in 325, when it was formally raised by the Christian
church. The concept was questioned by a generation of debates, until the faith of Nicea
was definitively reaffirmed in Constantinople in 381 1°.

It is more than likely that the architect author of the project of the old basilica of S.
Peter had knowledge of the recent Trinitarian dogma, as well as its representation by
means of a triangle, and decided to use this concept, and its symbolism, as the
generating essence of the project. Nothing better than an equilatera triangle,
representing the Christian Trinity, as a source of inspiration and generating geometric
figure of the architectura structure of the basilica

However, this equilateral triangle must be very well chosen since it will be the generator

of the central rectangular space of the basilica, that is, the “transept core”.

251



Reconstruction in stages of the design process of the old basilica of S. Peter

It is clear that the architect was commissioned by Constantine to make a large building
in the shape of a basilica, so the main nave should have a significant width. Surely the
architect will try several especial dimensions, such as 75 feet, 80 feet, 85 feet, 90 feet,
etc., that is, all round numbers. However, and to ensure the compositional success of his
project (concinnitas) he decided that the lateral spaces of the transept had the same
dimension as its depth. Therefore, the total length of the transept would be the width of
the central nave plus twice its depth.

The height of an equilateral triangle is calculated by multiplying its base by the sine of
60° (\3/2). Therefore, the height corresponding to the successive tentative triangles
would be: 64.9519 feet (base 75 feet); 69.2820 feet (base 80 feet); 73.6121 feet (base 85
feet); etc. All these dimensions have decimals and are inexact, and therefore not very
suitable to consgtitute the genesis of an important and symbolic project. In addition, the
resulting length of the transept (the sum of the base of the central triangle plus two
heights), would generate unattractive numbers, and aso decimals.

The author of the project had to look for suitable numbers, so that they had a certain
beauty, and also generated functional spaces. In addition, many resulting transepts were
too small, and others were too large. And the same would happen with the length of the
naves, whose length should be equivaent to the length of the transept plus that of the
lateral exedra.

After doing severa tests, one number stood out above the rest: 82 feet.

If an equilateral triangle is drawn with 82 feet of base, its height is a nearly whole
number, 71 feet. Also, the resulting length of the transept is now 224 feet (71 + 82 +
71), which is an attractive number (7* 2* 2* 2* 2* 2) and loaded with symbolism.
The author of the project therefore determined that the equilatera triangle generating
the “transept core” had dimensions of 82 feet base, and 71 feet high. The equivalence of
these dimensions in palmi is 109.33 palmi base, and 94.66 palmi high, which are almost
equivalent to the rounded measurements that were made on the monument in the
Renaissance, and which were rounded to 110 palmi and 95 palmi (athough others

would round to 109 palmi and 94 palmi, generating confusion to current historians).

Sage 2 (Layout OSP-F2)
Once the “transept core” was determined, the transept was projected by adding two
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squares to each side of the “transept core”. The squares would have their sides with the
dimension of the depth of the transept, that is, 71 feet * 71 feet. The resulting transept
would therefore have alength of 224 feet (82 + 71 + 71), that is, 298.66 palmi.

The dimension of the sides of the lateral squares must coincide with the dimension of

the two lateral naves of the main body, and 71 feet is an adequate dimension.

Sage 3 (Layout OSP-F3)
Once the transept was determined, the lateral exedras were projected. To create a
harmonic ensemble, it was decided that the best option was that the exedras had a width
half of the main nave, that is, 41 feet. In this way the transept-exedra set would have a
compositional rhythm of 41 - 71 - 41 - 41 - 71 — 71 (all prime numbers), and therefore
would have atotal length of 306 feet (408 palmi).

Sage 4 (Layout OSP-F4)
The length of the main body (naves) is determined by coinciding with the length of the
transept plus the two exedras, that is, 306 feet (408 palmi). The main body is collateral
to the transept, and therefore has its same dimension, that is 224 feet (298.66 palmi).

Sage5 (Layout OSP-F5)

The length of the anterior body (which includes narthex, lateral wings, atrium, gate
house and adjacent rooms) is determined by coinciding with the length of the main
body, that is, 306 feet (408 palmi). The width of the anterior body is also 224 feet
(298.66 palmi).

Sage 6 (Layout OSP-F6)

The central nave is determined. At the beginning of the design process the dimensions
of the “transept core” had aready been determined so that its width coincided with that
of the centra nave. Therefore, the centra nave is determined by lengthening the
compositional lines of the “transept core”, splitting the main body into three parts. The
lateral spaces are reserved for the four lateral naves and the central space is the central
nave. The central nave therefore has a width of 82 feet (109.33 palmi) and an initia
length of 306 feet (408 palmi), regardless of the thickness of the walls (to be determined
later).
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Sage 7 (Layout OSP-F7)

In stage 2 adimension of 71 feet (94.66 palmi) was reserved for the space that includes
the two lateral naves. This space must include the main colonnade, the inner latera
nave, the lateral colonnade, the outer lateral nave and the outer wall.

The architect divided this space into two equal spaces, therefore each part with a width
of 35.5 feet (71/2 = 35.5). The interior space is used to locate the main colonnade 3.75
feet (5 palmi), the inner lateral nave and the lateral colonnade 2.25 feet (3 palmi). The
outer space is used to locate the outer latera nave and the perimeter wall 6 feet (8
palmi). In order to achieve a harmonious design, it is logical that the dimension of the
side wall is the sum of the dimensions of the columns (6 = 3.75 + 2.25) creating a
coherent compositional rhythm. As a result, the interior width of the main body of the
basilicais 212 feet (224 - (6 + 6) = 212), that is, 282.66 palmi, adimension very closeto
the dimension of 284 palmi indicated by Peruzzi %°.

In this way the two naves are with the same width de 29.5 feet (35.5 - 6), that is, 39.33
palmi, which is a dimension almost identical to the 39.5 palmi indicated by Peruzz in
GDSU 11 Ar. The inner lateral nave has awidth of 29.5 feet (39.33 palmi) from column
to column (35.5 - (3.75 + 2.25) = 29.5); and the outer lateral nave has a width of 29.5
feet, from column to wall (35.5 - 6 = 29.5).

It should be noted that the basilica was built based on the “spolia” of materials, very
common at the time and especialy in large buildings with repetitive elements 2.
Therefore, the dimensions of the bases and columns are merely indicative, and the
initial dimensioning would simply serve to circumscribe in its interior the columns and
bases that could be obtained, both from municipal quarries, as well as from other
buildings. Many of these architectura elements would be placed in the building even
without being completely finished, in a somewhat precarious way. In this sense, the
measurements made by Antonio da Sangallo the Younger are explained, since in his
GDSU 119 Ar drawing, it indicates that the separation between the columns of the
central nave is 108 palmi, and that the separation between the columns of the latera
naves is 40 palmi. This measurement error is undoubtedly due to three reasons. On the
one hand, what is indicated regarding the spolia, on the other hand it is possible that the
columns near the main door were narrower, and lastly, it is possible that Antonio da
Sangallo was less rigorous with the measurements, since his objective was not it was to
mediate the central nave, but only part of the narthex and the staircase of connection

with the papal palace.
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In this stage the axes of the colonnades are therefore defined. The separation between
axes of the colonnades of the central nave is 85.75 feet (82 + (3.75/2) + (3.75/2) =
85.75), that is 114.33 palmi. The separation between the axes of the colonnades of the
central nave and the latera colonnades is 43.5 feet (29.5 + (3.75/2) + (2.25/2) = 32.5),
that is, 43.33 palmi. The separation between the axes of the lateral colonnades and the
perimeter wall is 30.625 feet (29.5 + (2.25/2) = 30.625), that is, 40.83 palmi.

The columns of the main nave had variable diameter (spolia) although al of them close
to 3.75 feet (5 palmi), as shown in the drawings (GDSU 108 Ar, GDSU 108 Av, GDSU
120 Ar) by Peruzzi, and in the drawings (GDSU 1079 Ar and GDSU 1079 Av) by
Giovan Battista da Sangallo il Gobbo. Likewise, the bases of the columns of the central
colonnades have an approximate width of 6 feet (8 palmi), that is, 1.125 feet (1.5 palmi)
protrude on each side of the columns (although due to the spolia, some bases had a
variable dimension between approximately 5.5 and 6 feet). The columns of the lateral
naves had a variable diameter, but close to 2.25 feet (3 palmi), and their bases had a
dimension of about 3.75 (5 palmi), that is, 0.75 feet (1 palmo) protruding on each side
of the columns.,

Thus the distance between bases of the main nave is 79.75 feet (82 - (1.125 + 1.125)),
that is, 106.33 palmi. The distance between bases of the central colonnade and the
lateral colonnade is 27.625 palmi (29.5 - (1.125 + 0.75), that is, 36.83 palmi. The
distance between the base of the lateral colonnades and the perimeter walls is 28.75
palmi (29.5 - 0.75), that is 38.33 palmi.

The 106.33 palmi (79.75 feet) dimension for the width of the old basilica (from base to
base) was rounded to 107 palmi by the architects involved in the design of the new
basilica of S. Peter (Bramante, Giuliano da Sangallo, Peruzzi, Antonio da Sangallo,...)
22 not only because it is the distance between the bases of the columns of the central
nave, but also because this dimension, 107 palmi, was the ideal side of an octagon to
design the big central dome pillars with the compositional sequence 12 - 15 - 12 (39
palmi). In fact, Bramante respected this rounded dimension, and when designing the
“central nucleus” of the new basilica he separated the great central dome piers (crossing
piers) from each other a distance of 107 palmi, as they are preserved in the present.
Finally, the width of the perimeter wall was projected to be 6 feet thick (8 palmi), to
create a symmetrical compositional rhythm (3.75 - 29.5 — 2.25/ 29.5 - 6), and therefore
create two lateral naves with the same width of 29.5 feet (39.33 palmi). The perimeter
wall should have this high thickness (6 feet = 8 palmi = 1.78 m.), not only to support its
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own weight and that of the roofs, but especially the lateral thrust of the wind. A
typology of roman basilica usually had only 3 transverse walls (2 in the transept and 1
in the narthex) so that its resistance to the lateral resistant moments caused by the wind
issmall. That is why the side walls were primarily responsible for enduring wind blows,

and therefore they should be very thick.

Sage 8 (Layout OSP-F8)

At this stage the dimensions of the perimeter walls and columns are determined. The
transept was the first architectural element to be built (integrating the previously
constructed apse and Constantine arch), and liturgical activities were carried out inside
it for quite some time, when the naves were not built yet.

Based on the constructive experience in basilicas of similar dimensions, a thickness of 6
feet (8 palmi) for the perimeter walls was determined, and built by opus listatum (using
tuffs and brick bands), and in some places, opus caementicium 23, Due to architectural
recurrence with the main nave, the existing columns between the transept and the lateral
exedras are sized with 3.75 feet (5 palmi), and their respective bases with 6 feet (8
palmi). As a result, the transept (including exedras) is with internal dimensions of 212
feet long (224 - (6 + 6)), by 59 feet wide (71 - (6 + 6)) (that is, 282.66 palmi long, by
78.66 palmi wide).

The transverse wall of the main body (where the 5 access doors were located) was
designed with a thickness of 5 feet (that is 6.66 palmi), that is, one foot less than the
thickness of the north and south perimeter walls. Peruzzi confirms in his GDSU 11Ar
drawing that the thickness of this wall was 6 1/3 palmi, which is a dimension equivalent
to 5 feet. Therefore, the interna length of the naves was 306 - 5 = 301 feet (401.33

palmi).

Sage9 (Layout OSP-F9)

Apse dimensions are determined. The inner diameter results from discounting the width
of the main nave (82 feet), on each side of the width of the main body, that is, 60 feet
(224 - (82 + 82)), that is, 80 palmi. It can be also deducted when discounting three times
the dimension of the exedra, by means of two compass spins. That is, at a distance of
123 feet (41 * 3 = 123) from the outside of the exedras on both sides. The resulting
dimension is 60 feet (306 - (2 * (3 * 41))). Therefore, with a center on the axis of the

perimeter wall, a semicircle of 30 feet inner radius (40 palmi), and 36 feet outer radius
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(48 palmi) is drawn, and the apse is determined. Therefore, the apse protrudes from the
east wall of the transept a dimension of 33 feet (36-3), that is, 44 palmi.

It is therefore clear that the apse can only be determined once the transept and latera
exedras have been designed and once the thickness of the perimeter walls has been
calculated. However, the apse had to be built first, at the beginning of the architectural
process, as reflected in the inscriptions on the bricks discovered in recent excavations 2,
Once the horizontal platform was built, the next constructive problem was the
construction of the apse and the lateral exedras, located outside the platform. Therefore,
several technical problems had to be solved, such as changes in construction techniques
in the lower foundation base, and the need for a superior unifying longitudinal
foundation 2°.

In this stage the general dimensions of the building have been determined, which
basically coincides with the GDSU 20 A drawing of Bramante.

Sage 10 (Layout OSP-F10)
The narthex of access to the main body of naves is determined. With the purpose of
integrating properly the anterior body with the main body (concinnitas), it is determined
that the narthex has an external dimension equivaent to haf the wheelbase of the
colonnades of the central nave. The separation between axes of the colonnades of the
central naveis 85.75 feet (82 + (3.75/2) + (3.75/2) = 85.75), that is 114.33 palmi.
Therefore, the width of the narthex (including the bases of columns) is 42.875 feet
(85.75/ 2), that is, 57.16 palmi, a dimension very similar to that indicated by Peruzzi in
the GDSU 11 Ar drawing (57 palmi). According to the measurements made by Peruzzi
and the identified design strategy, the atrium was initially designed by means of the
interior alignment of the column bases. To determine the interior free width of the
narthex (from base to wall), the dimension of the column bases must be discounted,
obtaining 39.125 feet (42.875 - 3.75), that is, 52.16 palmi. Therefore, the interior width
of the narthex, from column to wall, was 39.875 feet (39.125 + 0.75), that is, 53.16

palmi.

Sage 11 (Layout OSP-F11)
In this stage the dimensions of the entrance building (including gate house and adjacent
rooms) are determined. As a compositional resonance with the main nave and the

narthex, the best option is that the total width of the entrance building has the same
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dimension as the distance between the axis of the central colonnades and the outer wall,
that is, 69.125 feet (224 — 85.75)/2), equivalent to 92.16 palmi, and that exactly matches
what Peruzzi specifies in his GDSU 11Ar drawing (Peruzzi specifies an interna wall
thickness of the lobby of 5 1/2 palmi, an external wall thickness of 5 palmi, and an
internal dimension of the lobby of 81 2/3 palmi, which in total amounts to exactly 92.19
palmi).

In this way the main nave becomes the generating space for both the atrium and the
lobby.

As aresult of determining the size of the narthex and the entrance rooms, the length of
the atrium is a'so determined. The length of the atrium (base to base of columns) results
from deducting the length of the main body, the dimensions of the narthex and the
dimensions of the lobby, resulting in a dimension of 194 feet (306 — (42.875 feet +
69.125 feet)), that is, 258.66 palmi. However, the distance from the central wall of the
lobby to the columns of the narthex is somewhat higher, since it must be added the
dimension that the bases of the narthex protrude from the columns (0.75 feet), so the
resulting dimension is 194.75 feet, that is 259.66 palmi. This dimension is equivalent to
the one specified by Peruzzi in the GDSU 11 Ar drawing of 26 canne (260 palmi),
which shows that the design process followed up to here is correct.

It should be noted that on the sides of the internal rooms adjacent to the gate house (and
adjacent to the atrium) there were columns of 2.25 feet, with bases of 3.75 feet, so that
the length of the atrium from column to column was 195.5 feet (194.75 + 0.75), that is,
260.66 palmi.

Sage 12 (Layout OSP-F12)
The width of the atrium (from column to column) and the north and south covered
wings are determined. To properly integrate the anterior body with the main body
(concinnitas) these spaces are formed simply by lengthening the compositional lines of
the lateral colonnades and their bases. As aresult, the northern and southern colonnades
of the atrium have 3.75 feet bases (5 palmi), and 2.25 feet columns (3 palmi).

The perimeter walls could have been designed the same thickness as the main body (6
feet), but the architect determined that 5 feet (6.66 palmi) would be enough, since the
walls were subjected to less gravitational loads and less horizontal wind loads. In this
way, the lateral walls of the anterior body have the same thickness as the access wall.
Thus the interior width of the anterior body of the basilica is 214 feet (224 - (5 + 5)),

258



Reconstruction in stages of the design process of the old basilica of S. Peter

that is 285.33 palmi. Therefore, the distance between the axis of the basilica and the
inner face of the perimeter wallsis 142.66 palmi (285.33/ 2), which coincides basically
with the dimension of 143 palmi, indicated by Peruzzi in the GDSU 11 Ar drawing
(Peruzzi specifically notes 14 canne 3 palmi).

The width of the lateral wings to the atrium is 37.75 feet (2.25 + 35.5), including the
column and the perimeter wall, therefore the width of the lateral wings including the
basesis 38.5 feet (0.75 + 37.75), that is, 51.33 palmi. In the same way, its interna width
was 30.5 feet (37.75 - (5 + 2.25)) from column to wall, that is, 40.66 palmi. That is, a
dimension of 29.75 feet (30.5 - 0.75) from base to wall, that is 39.66 palmi. Therefore,
the width of the atrium was 148.5 feet (224 - (37.75 * 2)), from column to column, that
IS 198 palmi, and 147 feet (148.5 - (0.75 * 2)), from base to base, that is say, 196 palmi.
The colonnade between the narthex and the atrium should have the same dimensions
than northern and southern colonnades, that is, 2.25 feet (3 palmi) columns on 3.75 feet
(5 palmi) bases. To determine the interior free width of the narthex (from base to wall),
the dimension of the column bases must be discounted, obtaining 39.125 feet (42.875 -
3.75), that is, 52.16 palmi.

As aresult, the atrium dimensions are, from base to base, 194 feet (258.66 palmi) long *
147 feet (196 palmi) wide. And, from column to column, 195.5 feet (260.66 palmi) long
* 148.5 feet (198 palmi) wide.

Sage 13 (Layout OSP-F13)

At this stage the dimensions of the large staircase to the building are determined. In the
drafting of the original project, it was necessary to foresee that the entrance staircase
had a large horizontal platform, as a prelude to the entrance of the gate house, in order
to house a large number of pilgrims, and to give the building magnificence. Therefore,
this horizontal platform had to be correctly dimensioned, at the same time that the set of
flights of steps and stair landings was dimensioned (which should bridge the gap
between the ground and platform on the east side).

The unevenness between the ground and the foundational platform was about 26.25 feet
(35 palmi) in the east, so about 35 risers were needed, with 3/4 foot (1 palmo) each
riser. To make the staircase as comfortable as possible, 5 flights with 6 steps each one
(that is, 7 risers per flight) were projected, asindicated by Alfarano 2.

Making a rough estimate for the dimension of the access platform and for the set of

flights and landings, it was estimated that the depth of the staircase was twice the depth
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of the reception block (69.125 feet), that is 138.25 feet (69.125 * 2) (184.33 palmi). For
the horizontal access platform, a dimension equivalent to a quarter of the total width of
the anterior body of the basilica was chosen, that is, 56 feet (74.66 palmi) (224/4). In
this way a dimension of 82.25 feet (109.66 palmi) for the set of stairs and stairwells is
obtained (138.25 - 56 = 109.66). This dimension is equivalent to the width of the central
nave of the basilica, which is a compositional wink of the total set, and is the best
possible compositional option (concinnitas).

Peruzzi noted in the GDSU 11 Ar drawing (probably made in 1518) the dimension of 77
2/3 palmi for the entrance platform. This dimension is 3 palmi higher than estimated in
this design process (74.66 palmi). However, it should be remembered that pope Pius ||
(1458-1464) extended the front of the stairs and made it more comfortable, prior to the
measurements of Peruzzi ?’. The reform undoubtedly meant building on the existing
platform and steps, so when adding new stones carved on the steps, the distance of the
first step from the wall of the main facade had to be extended considerably.

It only remained to determine the width of the staircase. For this, the compositional
lines of the lateral columns of the latera naves of the main body were simply
lengthened, as was done in the atrium. In this way the columns of the lateral naves of
the main body were aligned with the columns of the atrium and with the parapets of the
staircase. Thus the width of the staircase is 147 feet (196 palmi), and each parapet has a
width of 2.25 feet (3 palmi). Therefore the total width of the staircase including the two
parapetsis 151.5 feet (202 palmi).

In the times of Pius 11, the stairs were extended northwards, up to the line formed by the
outer face of the north perimeter wall of the old basilica. The stairway, which originally
had a width of 147 feet, became 185.5 feet (147 38.5 feet) (38.5 feet is the distance
between the interior face of the north parapet and the north face of the north perimeter
wall). 185.5 feet equals 247.33 palmi.

These measurements deduced in the identification of the design process coincide with
those provided by Maderno, who indicates that the width of the staircase was 248 palmi
28 Based on these facts, it can be concluded that the project to reform the stairs of Pius
Il would suppose that the steps of the stairs had a total width coinciding with the width
of the basilica, that is, 224 feet (298.66 palmi). The parapets would protrude on both
sides of the basilica, so the total width of the staircase including the parapets is 228.5
feet (224 + 2.25 + 2.25), that is, 304.66 palmi.
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In the documents of control of work and payments to the mason Manfredino da Como,
of the year 1462, alength isindicated for the north parapet of the basilica of 12 “passi”,
that is, 120 palmi, and for the south parapet of 113 palmi 2°. Maderno points out in the
drawing GDSU 263 A approximate dimension of 100 and 110 palmi respectively for
these parapets *. These dimensions substantially coincide with the dimensions deduced
geometrically here (82.25 feet = 109.66 palmi). Undoubtedly, the parapets would have
been repaired on a regular basis throughout the middle age, so their length could have
lengthened when they were measured in the Renaissance. But without a doubt the
parapets had 109.66 palmi in the original project, since no other dimension has any
compositional, geometric and projective sense.

In the same way, in the documents of mason Manfredino, the parapets of the stairs are 3
palmi wide, which considering the marble covering, reach the 4 palmi measured by
Maderno. The reform of Pius || meant the coating of marble plates of the parapets, so
its thickness became 4 palmi, as Maderno later pointed out 3. This 3 palmi dimension
coincides with the dimension deduced here.

To deduce the number of steps and their dimensions, as well as the dimensions of the
staircase, certain clues are available. Alfarano indicates that the staircase had 5 flights of
7 steps each flight 2. This information contrasts with the one provided by an English
traveler, John Capgrave (after 1447) declared that 29 were the steps 3, and Nicolaus
Muffel (in 1452) remembers 28 steps 3. The only way to integrate this information so
dispersed is that Alfarano was referring to the “risers” of the steps, while John Capgrave
and Nicolaus Muffel were undoubtedly referring to the “treads” of the steps. Defining
the number of steps of a staircase always generates this type of confusion, since for a
staircase with several landings the number of treads and risers is not the same (they
differ in the number of landings). It should also be taken into account that around the
stairs there were severa piles of land, for the part of this land could be covering the first
or even the second of the steps, which justifies the discrepancies between Capgrave and
Muffel with Alfarano.

On the other hand, the dimension of 82.25 feet (109.66 palmi) is perfect to house 5
flights of steps with 6 treads per flight (7 risers per flight) and four landings. Assuming
treads of 1.5 feet (2 palmi) wide and risers of 0.75 foot (1 palmo) high -as was later
recommended by Alberti, and as those that were made alittle later in the Venezia Palace
3. it is a width of 9 feet (12 palmi) for each flight of 6 treads (6 * 1.5 = 9), so the
dimension occupied by the five flightsis 45 feet (5* 9 = 45).

261



Reconstruction in stages of the design process of the old basilica of S. Peter

This leaves 37.25 feet available (82.25 - 45) for the 4 landings. The logical decision to
achieve a functional and harmonious result is to provide in this case aso 9 feet each
landing, that is to say 36 feet in total (9 * 4). Thus there is a perfect rhythm of 9 flights
of 9 feet (12 palmi) each flight (5 flights for steps and 4 flights for landings). And the
remaining dimension, 1.25 feet (1.66 palmi), would be the setback of the first flight of
steps with respect to the lateral parapets.

The dimensions of the staircase indicate that the foundational horizontal platform would
have an approximate height of 26.25 feet (35 palmi) above ground level on the east side,
which gives an idea of the difference between the terrain of the west and east sides of
the basilica. This unevenness, if continuous, implies that the slope of the ground of the
imperial mausoleum located further east (Severan Mausoleum) is 8.25 feet (11 palmi)
below the level of the foundational platform, and that the slope of the southern lateral
staircase of access to the narthex from the outside (collateral to the Secretarium) is 15
feet (20 palmi). This gives an idea of the number of steps that had the access stair to the
mausoleum and the south lateral stair to access the narthex.

The mason indicates a height of 33 palmi (presumably for the south side parapet) and 22
palmi (presumably for the north side parapet), and both parapets protruded a height that
"exceeded the height of a man" on the steps %, and that can be equivaent to
approximately 8 palmi (3 feet), so from the lowest level of the terrain (beginning of the
steps) the height of the south parapet would be 43 palmi (35 + 8), that is, 32.25 feet.
However, the land piled up on the east side of the original foundational platform could
have perfectly reduced the height of the south parapet by 10 palmi on the west side of
the staircase, leaving a free height of 33 palmi, which is what the mason measured when
making the marble coating. The north parapet would be much smaller due to the upward
dlope of the terrain towards the north side and also due to the piles of land that
accumulated throughout the middle ages on the east side of the foundationa platform.
Therefore, it would reach the height of 22 palmi, measured by the mason in the west

part of the staircase.

Sage 14 (Layout OSP-F14)

Entrance building, including gate house, is determined. The entrance building had five
sections, and each section had two rooms. These rooms were the last to be built several
years after the start of construction, but they were undoubtedly determined in the initial

project, since they constitute access to the basilica, and its design had to be done

262



Reconstruction in stages of the design process of the old basilica of S. Peter

precisely. In addition, although it was built years |ater, and therefore the original project
could have been lost, the design of the entrance rooms is so ssimple that the architects
responsible for finishing the building did not have many compositional alternatives to
integrate these rooms with the previously built part.

It is determined that the exterior rooms of the entrance building have a depth equivalent
to the width of the outer side naves, with respect to the outer wall, that is 34.75 feet
(46.33 palmi) counting the thickness of the walls. The thickness of the facade walls and
the interior wall to the atrium was about 5 palmi (3.75 feet), as specified by Peruzzi in
GDSU 11 A drawing. Therefore, the interior dimension of the exterior rooms of the
entrance building is 27.25 feet (34.75 - (3.75 + 3.75), that is 36.33 palmi. In this way the
interior rooms of the entrance building are 34.375 feet deep (69.125 — 34.75) including
the wall. Therefore, its internal dimension is 30.625 feet (34.375 — 3.75), that is 40.83
palmi.

Finally, the width of the gate house (the central room of the entrance building) is
designed with an internal dimension equivalent to afifth of the width of the east facade,
that is, 44.8 feet (224/5 = 44.8), that is 59.73 palmi. So the lateral rooms have a width of
47.35 feet (63.13 palmi) and 29.75 feet (39.66 palmi) respectively (5 + 29.75 + 3.75 +
47.35+3.75+44.8+ 3.75+ 47.35+ 3.75 + 29.75 + 7 = 224 feet).

Sage 15 (Layout OSP-F15)

In this stage the position of the 22 columns of the longitudinal naves is determined. The
5 naves have an exact interna length of 301 feet, from wall to wall (306 - 5), and in the
four colonnades that separate the five naves 22 columns must be located. No doubt the
number 22 was a requirement of the commission, although it is also a desirable decision
by the architect, both for functional reasons, as well as tectonic, and al'so symbolic.

The number 22 was highly valued by the Christian community of those times. Initially
because dividing 22 by the 7 days of creation there is a very exact approximation of the
number pi (22/7 = 3.1428, number pi: 3.1416), so it was widely used by scholars and
geometers of the time. In fact, achieving the “quadrature of the circle” was a challenge
always present in the architecture workshops for at least two millennia.

In addition, there are several coincidences in the Bible with the number 22, although |
will only cite afew: The Bible is composed of 3 sections (the first from Genesis to the

Songs of Solomon, the second from Isaiah to Acts and the third from Romans to the
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Apocalypse) of 22 books each. The Apocalypse ends in chapter 22. 22 are the letters of
the Hebrew aphabet. And the chronology of men from Adam to Jacob is 22 names.
Perhaps today the recurrent use of this number might seem far-fetched, as well as its
symbolic justification by Christians. However, in the early years of Christianity this
type of symbols was of great importance to justify the designs and actions of greater
importance for the community.

By arranging 22 columns between the two transverse walls 23 intercolumns are created.
Therefore, since the length of the longitudinal naves is 301 feet, the distance between
columns would be 301/23 = 13.087 feet, which is a non-exact number. This dimension
IS unacceptable for a Roman intercolumn, which should have a rounded dimension,
since in the design of colonnades, simplicity, repetition and beauty were always sought
on the basis of simple numbers and proportions. It is desirable that the separation
between columns be an integer, or at least a round, middle decimal number. In addition,
pilasters must be arranged at the junction of the intercolumn with the walls. However,
this number 13.087 provides a valuable clue: the 23 intercolumns of the 22 columns
should have adimension of 12 3/4 feet (12.75 feet = 51 palmus = 17 renaissance palmi).
The architect arranged an intercolumn of 12.75 feet (with columns of approximately
3.75 feet (= 15 roman palmus = 5 renaissance palmi) in the colonnades of the main
nave, and approximately 2.25 feet (9 palmus = 3 palmi) in the colonnades of the latera
naves), so that the total size of the colonnade (from axis to axis of the extremes) is 391
palmi (23 * 12.75 = 293.25 feet).

So, there are 7.75 feet (301 — 293.25) available for the 2 latera pilasters, that is 3.875
feet from the last axis to the wall. As a result, the pilasters of the central colonnades
have a dimension of 5.75 feet (3.875 + 1.875), that is, 7.66 palmi (since the average
radius of the central columns is approximately 3.75 feet). The pilasters of the
colonnades of the lateral naves have a dimension of 5 feet (3.875 + 1.125), that is, 6.66

palmi (since the average radius of the lateral naves columnsis approximately 2.25 feet).

Sage 16 (Layout OSP-F16)

In this stage the position of the columns of the lateral naves of the atrium is determined.
The total length of the atrium is 194 feet (258.66 palmi) from base to base, or what is
the same, 195.5 feet (260.66 palmi) from column to column. It was aso desirable that
the separation of columns in these two lateral colonnades be similar to the separation of

columns from the naves and at the same time that the number of columns has a certain
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symbolic character. Therefore, initially it was tested with 13 columns (and therefore 14
intercolumns).

When dividing the dimension 194 feet by 14 (number of intercolumns), the result is
13.85 feet, which suggest that the separation between axes of the columns must be 13.5
feet (18 palmi). Thus the size of the colonnade (from external axis to external axis) is
189 feet (13.5* 14), that is, 252 palmi. Therefore, there are 5 feet (194 - 189) available
for the 2 lateral pilasters, that is 2.5 feet (3.33 palmi) from each external axis to the
walls. As a result, the pilasters of the longitudinal colonnades of the atrium have a
dimension of 3.625 feet (2.5 + 1.125) (since the average radius of the atrium columnsis
approximately 1.125 feet). This is the dimension that the pilasters protrude above the
base line, but an additional 0.75 feet protrude above the column line, therefore the total
dimension of the pilastersis 4.375 feet (3.625 + 0.75), that is, 5.83 palmi.

Sage 17 (Layout OSP-F17)

In this stage, the narthex columns are arranged. The available dimension is 147 feet (196
palmi) from base to base, or what is the same, 148.5 feet (198 palmi) from column to
column. In this way, 10 columns can be arranged, and therefore 11 intercolumns. When
dividing 147 by 11, adimension of 13.36 is obtained, which suggests that the separation
between axes should be 13.125 feet (17.5 palmi), in order to leave space available to
dimension the lateral pilasters.

The 11 intercolumns have a dimension of 144.375 palmi (11 * 13.125) between extreme
axes, that is, 192.5 palmi. Therefore, 2.625 feet (147 - 144.375 = 2.625) remain
available for the 2 lateral pilasters, that is, 3.25 palmi from each externa axis to the
walls (2.625 / 2 = 1.312). As a result, the pilasters of the frontal colonnade of the
narthex have a dimension of 2.43 feet (1.312 + 1.125 = 2.43) (since the average radius
of the atrium columns is approximately 1.125 palmi). This is the dimension that the
pilasters protrude above the base line, but an additional 0.75 feet protrude above the
column line, therefore the total dimension of the pilastersis 3.18 feet (2.43 + 0.75), that
is, 4.25 palmi.

Sage 18 (Layout OSP-F18)

The niches and columns of the transept and lateral exedras are determined. The access
holes of the transept to the lateral aisles are sized with 22.5 feet (30 palmi), centered on
each of the lateral naves, separated 3.5 feet (4.66 palmi) from the lateral columns ((29.5-
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22.5) | 2), and therefore separated from each other 9.25 feet (3.5+2.25+3.5), that is
12.22 palmi. The axes of the two interior columns are 11.25 feet apart, that is, 15 palmi.
These columns have a diameter of approximately 3.75 feet, or 5 palmi.

Constantine's arch has a dimension equal to the internal diameter of the apse, that is, 60
feet (80 palmi), so that the side walls of the arch have a total dimension of 18.25 feet
(11 + 3.75 + 3.5), that is, 24.33 palmi; and protrude from the columns of central nave 11
feet, that is, 14.66 palmi.

The columns of the portico between the transept and the exedras have the same
dimensions as those of the central nave, that is, bases of approximately 6 feet (8 palmi),
and columns of approximately 3.75 feet (5 palmi). The interior width of the transept is
59 feet (71 — (6 + 6)), that is 78.66 palmi. So if pilasters of 4 feet (5.33 palmi) are
arranged, as they are in the collateral wall between transept and lateral aisles) on each
side, a dimension of 51 feet is left (59 - (4 + 4)), that is 68 palmi. Based on this
dimension, the most appropriate is to locate the columns separated 14.25 feet (19 palmi)
to the pilasters; and 15 feet (20 palmi) to each other (14.25+ 3.75+ 15+ 3.75 + 14.25 =
51 feet). Therefore, the distance between the central bases is 12.75 feet (15 - (1.125 +
1.125) = 17.5), and the distance from the column bases to the pilasters bases is 12 feet
(14.25 - (1.125 + 1.125)). Therefore, the separations are equivalent, with a slightly
wider width in the center.

The niches of the perimeter wall located in the east of the transept have a diameter of
7.5 feet (10 palmi) and are aligned to the access porches to the side aisles and to the axis
of the colonnade between them.

The 5 windows of the apse are centered on radial axes every 30°, and are separated by a
double dimension of their width. As the size of the outer semicircle of the apse is
113.09 feet (150.79 palmi), the outer width of each hole is 6.28 feet (150.79 / 18 parts),
that is, 8.37 palmi; and the gap between gapsis 12.56 feet (6.28 * 2).

The windows of the north and south side walls of the main nave are centered on the
even columns, counted from the transept, so a total of 11 windows were projected, as
Alfarano indicated *. The architect wanted to create a compositional rhythm based on
the proportion of 1:2 between its width and its separation, that is, the width of each
window would have a half dimension to the separation between them. Therefore, since
the distance between three columns is 25.5 feet (12.75 + 12.75), that is, 34 palmi, the
width of the windowsis 8.5 feet (25.5/3 = 11.33), that is 1.33 palmi, and the separation
between windows is 17 feet (8.5 * 2).
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Sage 19 (Layout OSP-F19)

In this stage the archs of the north and south perimeter walls of the anterior body of the
basilica are determined. The architect wanted to create an arrangement of very narrow
holes centered on each intercolumn of the lateral wings of the atrium. It was decided to
give a width to the holes similar to the width of the perimeter walls, that is, 6 feet (8
palmi). In this way they were separated from each other a distance of 7.5 feet (10
palmi).

In this stage, the doors, windows and columns of the 9 lobby rooms are also delimited.
The central space is framed laterally by very wide load-bearing walls and pilasters, and
the lateral rooms adjacent to the atrium are the only ones that have columns, with the

purpose of being integrated into the colonnades of the lateral arms to the atrium.

Sage 20 (Layout OSP-F20)
From the beginning the transept was designed in such a way that its western wall was
located just above the wall in which the tomb of the apostle was ®. In this way the
special relationship between the tomb and the building was perfectly established *. The
emerging protective podium that was built on the Tropaion was framed by the western
apse, and some type of structure capable of articulating the spaces should be designed,
allowing the visit of the pilgrims, and at the same time the front celebration of the
liturgy.

Therefore, Constantine raised a canopy that would improve the tomb as an object of
devotion included in the transept “°. The Congtantine Canopy was raised on marble
slabs and was composed of four Vitinee columns whose axes are 22.5 feet (30 palmi)
apart, and with an approximate diameter of 2.25 feet (3 palmi) in its widest part. On the
columns rested an entablature based on two cross arches, and at its intersection hung a
large lamp 4.

4.3.6. Reconstruction and measurements of floor plan of the old basilica of S. Peter
In the last stage of the reconstructed design process, the project of the old basilica of S.
Peter is perfectly defined, with all its architectural elements dimensioned and bounded
in palmi (Layout OSP-F21)

It can be verified that the dimensions of the architectura elements deduced

geometrically throughout the design process reconstructed here, basically coincide with
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the dimensions indicated in the available historical references, as well as with those
indicated by specialist historians. Additionally, the rebuilt plant has been superimposed
with Bramante's GDSU 20 A drawing and it is observed that they practically coincide
(Layout OSP-F22).

Finally, on the plan, the ancient necropolis can be located with all precision, taking into
account the work carried out by Krautheimer (Layout OSP-F23).

Once the plan of the old basilica has been rebuilt, it is ready to rebuild the design
process carried out in the section project of the building. And with this it can be said
that the project of the old basilicaof S. Peter would have been rebuilt.

As has been said, the constructive practice of projecting a building by means of plan
design, and possibly accompanied by a section or elevation, avoiding perspective
drawings, was a common practice in ancient Rome and lasted until the Renaissance.
This practice, as will be seen later, was also used in the design of the new basilica of S.
Peter 42,

The original development of the project for the floor plan of the old basilicawas carried
out using a sequence of stages similar to those shown in this section. However, and in
paralel, decisons were being made in the design of the sections and elevation,
decisions that would also have an impact on the design of the plan layout (such as
dimensions of windows, doors, niches, etc.). These decisions about the section drawing

are shown in the next section of this chapter.

4.3.7. Conclusions

Although there is little historical information available, it has been possible to
reconstruct the exact dimensions of the floor plan layout of the old basilica of S. Peter,
aswell as all the design stages from the first stroke to the final project.

This has been possible due to the knowledge of the compositional characteristics of the
design process in architecture. To achieve a good architectural project a design strategy
must be established in whose consecutive stages recurrent and coherent actions must be
adopted, based on the same architectura rules, as well as the same set of geometric
relationships between the different architectural elements. In this way, each architectural
element has a specific geometric relationship with the rest of the architectural elements,
so if the exact dimension of a given element is known, the dimension of other elements
can be deduced, and based on the information of the new stage the dimensions of other

elements can be deduced, and so on.
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Based on this, the dimensional information contained in the drawings of Bramante,
Peruzzi, Antonio da Sangallo the Y ounger, Alfarano and Maderno have been sufficient
to deduce all the dimensions of the different architectural elements, as well as the
consecutive stages of old S. Peter design process.

In any case, the identification of the stages of the design process of the floor plan layout
of the old basilica of S. Peter has a great value, in architecture and history of art, since it
allows reconstructing with precision the dimensions of a monument that has not been
able to survive the passage of time. It also allows knowing the motivations, ideals and
compositional strategies of the design of the first Christian basilica, and reveals the

secrets of its beauty and architectural quality.

4.4. ldentification of the stages of the design process of section plan of the old
basilica of S. Peter

4.4.1. Objectives

In this chapter the complete project of the old basilica of S. Peter in Vatican, as
originally conceived, is reconstructed. In the previous section, the floor plan layout
design process was already reconstructed, and in this section it is desired to deduce the
design process, step by step, in section in order to identify all the spaces of the old
basilica.

The reconstruction of the design process of the section of the old basilica of S. Peter
will be carried out with the same methodology used for the reconstruction of the floor
plan layout. It should be taken into account that in the design of any building the
decisions made in the design of the section plan have an impact on the design of the
floor plan layout, and vice versa, so the floor plan and section plan design are not
independent processes. Although the floor plan design is done first, there comes a time
when the section plan must be completed to compl ete the floor plan layout.

These considerations have been taken into account in the reconstruction of the design
process in floor plan, and in the same way are taken into account in the reconstruction
of the design process in section plan.

Once the floor plan layout and the section plan layout of the old basilica have been
obtained, it is ready to reconstruct al the elevations, and make three-dimensional views.

Thiswill be done in Chapter 6.
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4.4.2. Historical graphics and measurements relating to the section of the old
basilica of S. Peter

In order to be able to draw up the plans of sections and elevations of the old basilica,
there are also severa historical drawings made by people who were able to visit the old
S. Peter directly (although it was already partially demolished), such as the drawings by
Maarten van Heemskerck (the most important drawings are: “View of S. Peter Square”,
Vienna, Albertina, n. 31681 (Fig. 4.8); “View of the basilica from the southeast,
showing the buried obelisk and the Church of S. Andrea (Santa Maria della Febbre)”,
Staatliche Museen zu Berlin, Kupferstichkabinett, Heemskerck-Alben, n. 79, D.2a, fol.
22v (Fig. 4.9); “View of the interior towards the south transept”. Stockholm,
Nationalmuseum (Fig. 4.10); “S. Peter's Square with the statue of Marco Aurelio (1532-
1536)”, Staatliche Museen zu Berlin, n. 79, D.2a fol. 53r (Fig. 4.11); “View of the
construction of the new basilica from the northwest, showing the remains of the old
basilica’, Staatliche Museen zu Berlin, n.79, D.2afol. 15v (Fig. 4.12); “Interior of the
old basilica, showing the new building”, Staatliche Museen zu Berlin, n. 79, D.2a fol.
52r (Fig. 4.13)); Pieter Coecke van Aelst (“View of the basilica from the southwest”,
Biblioteca Apostolica Vaticana, coll. Ashby 329 (Fig. 4.14)); Domenico Tasselli da
Lugo (plate 10 (Fig. 4.15), plate 12 (Fig. 4.16), plate 17 (Fig. 4.17) and plate 18 (Fig.
4.18), Biblioteca Apostolica Vaticana, Arch. Cap. S. Pietro A. 64 ter.); Giovanni
Antonio Dosio (“Construction of the dome of the new basilica of S. Peter, and view of
the facade to the atrium of the old basilica, XVI-XVII century”, GDSU 2555 A (Fig.
4.19)); “View of the obelisk from the east”, GDSU 2536 A (Fig. 4.20)), and Giacomo
Grimaldi (“The front of S. Maria in Turri and the access doors to the atrium of S.
Peter”, Biblioteca Apostolica Vaticana, Arch. Cap. S. Pietro, H.2, f. 62r (Fig. 4.21);
“Atrium of old S. Peter”, Barb. Lat. 2733, 133v and 134r, Biblioteca Apostolica
Vaticana (Fig. 4.22); “Interior of S. Peter, showing the internal part of the dividing wall,
with the access stairs to the new basilica with the raised floor”, Barb. Lat. 2733, 115v
and 116r, Biblioteca Apostolica Vaticana (Fig. 4.23); “Interior of old basilica of S.
Peter”, Barb. Lat. 2733, 104v and 105r, Biblioteca Apostolica Vaticana (Fig. 4.24)).
Finally, the engraving made by Natale Bonifacio da Sebenico and Giovanni Guerra, in
1586 (“The transport of the Vatican obelisk”, The Bristish Museum, n® 1892,0714.41
(Fig. 4.25)) 3 that is especially important, because it shows the plan of the perimeter of
the existing buildings in the southern area of the basilica, around the street that
connected the square with the obelisk.
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There are also some paintings available, such as the painting by the Scuola di Raffaello
(Gianfrancesco Penni, or Gulio Romano), “The Donation of Costantino”, Muse
Vaticani. Saladi Costantino (Fig. 4.26)); the painting by A. Tempesta and M. Bril “The
transfer of San Gregorio Nazianzeno”, 1580 ca. Palazzo Apostolico Vaticano, I
Loggia nord (Fig. 4.27)); or the fresco made by Giovanni Guerra, “The transport of the
Vatican obelisk”, 1586, Palazzo Apostolico Vaticano, Biblioteca Sisting, 11 sala (Fig.
4.28) 4,

These documents do not provide information on proportions and section measurements
of the old basilica, but do provide information on the approximate proportions of the
different architectural elements, elevation and section. However, as the floor plan layout
has been previously identified with precision, these drawings constitute a very valuable
tool to accurately identify the project's sections and elevation.

When identifying all the stages of the sectional and elevation design process, even the
smallest detail of al these historical graphic references will be taken into account. Some
drawings are more accurate in some respects, and less accurate in other respects, so al
the drawings complement each other and provide a genera idea of the building in al its
aspects.

There is also graphic material made by people who lived in later times, and who
therefore could not visit the basilica, although they were able to access documents and
old drawings of the basilica, such as the drawings by Paul Letarouilly (1795-1855) .
Paul Letarouilly was not able to directly measure the old basilica, but perhaps he was
able to have access to additional graphic material when drawing his drawings, and he
made some scale drawings, with full precision in elevations and sections. Some
drawings represent the supposed appearance of the old basilicaimmediately after it was
built, “Le Vatican et la Basiligue de Saint-Pierre de Rome”, vol. 1, Cap. Ancienne
Basilique de Saint Pierre, planche 3 (Fig. 4.29), planche 5 (Fig. 4.30), and planche 7
(Fig. 4.31), and other drawings show how, according to Letarouilly, the basilica looked
like between the 4th and 16th centuries, “Le Vatican et la Basilique de Saint-Pierre de
Rome”, vol. 1, Cap. Ancienne Basilique de Saint Pierre, planche 6 (Fig. 4.32) and
planche 8 (Fig. 4.33). He also made perspective drawings of the supposed appearance
of the basilica and its surroundings, between the 4th-16th centuries (planche 1) (Fig.
4.34) and another view with the supposed appearance of the basilica in the year 1558
(planche 9) (Fig. 4.35).

271



Reconstruction in stages of the design process of the old basilica of S. Peter

Based on the historical references available today, Letarouilly's drawings are known to
be fanciful in many respects, especialy in the least historically documented aspects,
such as, for example, the definition of the facade to the square, the design of the bell
tower, or the decorative elements of the basilica. For this reason, these drawings are
usually undervaued from a historical point of view.

However, Letarouilly's drawings are very well projected and proportionate, and he was
the only one that carried out a similar work (athough much simpler, and without
detailing stages) to the one that has been carried out in this section. Letarouilly made his
drawings taking into account innumerable historical references, and applying rationa
and coherent compositional rules, just as any architect in old Rome would have done. In
fact, once Letarouilly's drawings have been analyzed, it can be seen that he used the
most logical, rational and appropriate geometric rules in each case on arecurring basis.
Without a doubt, Letarouilly did a great job, re-composing and re-proportioning the
available historical graphics, and that is why his drawings have been chosen as a
“script” to recompose the different stages of the design process of the project of the old
basilicaof S. Peter.

However, it should also be noted that Letarouilly's drawings have quite a few errors,
which must first be detected and corrected.

First, they have proportiona errors with respect to the position and dimensioning of the
main elements, such as the colonnades of the central nave, the colonnades of the
perimeter naves and the perimeter walls. However, as the floor plan layout of the old
basilica has been precisely reconstructed previously, Letarouilly's drawings can be
adapted and rescaled to the correct ground plan dimensions, so that these main
architectural elements are perfectly located. The drawing of the Letarouilly section of
the old basilica has been superimposed on the scaled floor plan layout of the old basilica
(reconstructed in previous section). In this way, as the different architectural elements
present in the sectional drawing are reconstructed, they will be placed in their proper
place, following the compositional lines of the reconstructed floor plan layout.

Second, Letarouilly's drawings have certain errors due to the form of graphic
reproduction, as well as the inevitable photographic errors of the original drawings.
However, these errors can be easily corrected throughout the design process deduction
process.

Third, the drawings have certain historical and architectural inconsistencies of all kinds,

such as, for example, the presence of arches between the transept and the lateral naves
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(since these arches are incompatible with the existence of columns, as described by
Alfarano, and as can be seen in the GDSU 20 A drawing by Bramante), the incorrect
design of the bell tower, the incorrect design of the east facade, the presence of
decorative elements for which no historical evidence is available, etc. All these errors
will be corrected as the design process of the old basilicais rebuilt.

Therefore, and as has been said, the Letarouilly sectional drawing will be used as a
"script” to reconstruct geometrically, and correctly, al the architectural elements visible
in the collected historical documents.

Of course there will always be the doubt of being rebuilding the design process that was
followed in the project of the old basilica, or instead, of being rebuilding the design
process that Letarouilly followed.

For this reason, at each stage of the reconstruction of the design process, the different
existing compositional aternatives are evaluated, and the most appropriate is chosen,
regardless of the decisions that Letarouilly might make when he made his drawing.

The redlity is that at every stage of the design process there are few valid aternatives,
making it relatively easy to choose the most suitable one. Also, when in doubt, the
appropriate aternatives hardly differ one or two palmi from each other. So in any case,
the correct reconstruction of the design process will result in a section very similar to
the one made by Letaouilly.

But of course at no time has it been attempted to reconstruct the Letarouilly section.
Instead, based on Letarouilly's drawing (as a script), the rational design process of the
section of a basilica whose ground plan layout is previously known in detail has been
reconstructed.

4.4.3. Methodology followed to reconstruct the design process of section of old S.
Peter

There are no vestiges of the old Basilica of S. Peter, just remains of the foundations and
the bases of a few columns of the naves. On the other hand, there are hardly any
historical documents that describe the building and that provide measurements of it.
However, with the little documentation available, a genera strategy can be devised to
reconstruct the origina project. Similarly, it is possible to identify the stages of the
design process carried out to carry out the architectural project.

The key to identify the stages of the design process, and therefore rebuild the original

project, lies in the knowledge of the characteristics that a "good architectural project”
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must have, to achieve what Alberti called by the term “concinnitas’. With this term
Alberti described the beauty and quality of an architectural design, based on the
compositional coherence carried out in the development of a good architectura project,
and the harmonious relationship between the different architectural elements with each
other, and with the whole, so that nothing is left over, and nothing is missing. To
achieve this compositiona coherence that every good architectural project must have, at
the beginning of its design process certain architectural strategies, based on certain
compositional rules and certain mathematical and geometric relationships, must be
tentatively established. These rules and these proportions must be applied consistently
and recurrently in each stage of the design process until reaching the final project. Once
a certain compositiona strategy has been established (which includes a certain set of
compositional rules and a certain set of geometric proportions), it must be applied
recurrently and without variations throughout the architectural process. As a
consequence, a coherent, harmonious and beautiful result will be obtained at the end of
the process .

Conversely, when analyzing a certain building, it is possible to identify both the
compositional rules and the geometric and mathematical relationships between the
different architectural elements. And as a result, the compositional strategy that has
been used in the realization of the project can be identified. Therefore, the higher the
quality of an architectural project, the easier it is to identify the strategy followed in its
design, including the harmonic rel ationships between its elements and the compositional
rules used. On the other hand, if the project has not been correctly and coherently
projected, it would be very difficult to identify the design strategy, since recurring
compositional patterns could not be detected.

The geometric and mathematical relationships used in a good architectural project
accurately relate the different architectural elements to each other, and to the whole.
Therefore, if the dimensions of some architectural elements are known, the dimensions
of the other elements can be deduced.

Fortunately, when analyzing the available historical documents, it is easy to verify that
the old basilica of S. Peter was well designed, that is, certain compositional rules and
certain relationships between each of the architectural elements had been applied
correctly and recursively. And for this reason it is possible to identify each and every
one of the decisions that the author of the project was able to make throughout the

design process, and finaly identify the architectural project quite accurately. In the
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same way it is aso possible to identify the dimensions of al the architectural elements,

asthey are designed at each stage of the design process.

4.4.4. Stages of the design process of section plan layout of the old basilica of S.
Peter

For the reconstruction, step by step, of the design process in section of the old basilica
of S Peter, the previously deduced plan layout of the old S. Peter has been used (Layout
OSP-F20), and a “work environment” has been generated, as a backdrop, on which the
different stages of the design process will be drawn. This work environment (Layout
OSP-0) consists of the sectional drawing of Letarouilly “Le Vatican et la Basilique de
Saint-Pierre de Rome”, vol. 1, Cap. “Ancienne Basilique de Saint Pierre”, planche 5)
(Fig. 4.28) drawn, in a blurred and scaled way, on top of a small part of the floor plan
layout of the old basilica. Only a small part of the naves and the transept have been
drawn from the reconstructed floor plan of the old basilica, since only the compositiona
lines used in the floor plan are needed to rebuild the sections.

It should be noted that the old basilica of S. Peter was designed in pes (roman feets),
although many later measurements have been made in palmi. For this reason, the
conversion factor must be taken into account. In Rome, and in the Vatican, the exact
conversion was 1 pe (roman foot): 0.2978 meters (D’Anville). The palmi "di architetti"
used in the Renaissance in Rome, and in the Vatican, was equivalent to 22.34 cm.
Therefore, 1 pe (roman foot) is equivalent to 4/3 palmi. And conversely, 1 palmi is
equivalent to 3/4 feet 3.

On this work environment, the ground level line is initially drawn, and the most
important compositional lines of the plan design are projected on the drawing in order

to be used for the reconstruction of the different architectural elements.

Sagel (Layout OSP-S1)

The first action that was usually carried out in order to design the section of a basilica
typology was to define the maximum height of the building. Usually the maximum
height was determined based on the dimensions of the floor plan layout, and a
triangulation used to be carried out among its most representative architectural
elements.

In the case of the old basilica of S. Peter, with 5 naves, the usua possibilities were to

make a triangulation with the axes (or sides) of the interna colonnades, or the edges of
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the perimeter walls. Usually circles were also made with a center on the axis of the
basilica and with radius the distance to the internal -or external- face of the perimeter
walls, or to the axes of the colonnades.

By testing all these possibilities, some resulting dimensions (for the total height) are too
large, and instead other dimensions are too small to correctly design a basilica
However, one possibility stands out above the others, and therefore seems the most
appropriate, since the resulting proportions of the building (relationship between the
height of the roof with the width) are assimilated to the dimensions that are perceived in
the watercolors and historical drawings, and in the Letarouilly section.

To obtain the exterior height, two arcs of a circle are drawn with a center on the axis of
the lateral colonnades, with a radius the distance between these axes (150.75 feet), and
consequently, an exterior height of 130.55 roman feet (174.07 palmi) is obtained. In the
same way, to obtain the interior height, two arcs of a circle are drawn, centered on the
inner face of the bases of the columns of the centra colonnades, with a radius the
distance between these faces (147 roman feet), and consequently, an internal height of
127.30 roman feet (169.74 palmi) is obtained. The distance between the exterior height
and the interior height (3.25 feet, 4.33 palmi) is perfect as the thickness of the roof,
including the wooden cross beams, the longitudinal straps and the covering with tiles
included.

Sage 2 (Layout OSP-S2)

The next habitual decision in the design of a basilica was the determination of its central
nucleus, that is, the central nave. For this reason, and since the width of the central nave
had already been previously determined in the floor plan layout design process, the first
thing to do is determine the height of its walls, which also coincides with the top of the
main beams of the roof structure.

A common practice in the design of a basilica typology was that the height of the walls
of the central nave was similar to the distance between the axis of the basilica and the
inner sides of the perimeter walls. This way of determining the height makes a lot of
sense, and great functionality, since the observer who walks along the axis of the centra
nave could perceive the same distance both vertically (to the beams ceiling) and
horizontally (to the perimeter walls), and he would feel a completely balanced space

around him.
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Therefore, the architect of the old basilica drew a circle with center on the axis of the
basilica and radius the distance from the axis to the inner face of the perimeter walls.
Therefore, the height of the walls of the central nave is 106 feet (141.33 palmi). This
dimension coincides with that usually referenced by the specialist historians in old

basilicaof S. Peter .

Sage 3 (Layout OSP-S3)

In this stage, the height of the north and south perimeter walls of the basilica is
determined. This height should also be related to some of the most characteristic
dimensions of the basilicafloor plan layout, in order to integrate the elevations with the
plan. Furthermore, since the perimeter walls are the architectural elements furthest from
the nucleus of the basilica, they should be directly related to the central nucleus, and
have an entire and characteristic dimension.

After testing various aternatives, the most suitable dimension for the height of the
perimeter walls is half the width of the central nave, counted from the exterior face of
the walls of the central nave (coincident with the exterior face of the columns of the
central nave), that isto say 44.75 feet ((82 + 3.75 + 3.75) / 2) (59.66 palmi).

Sage 4 (Layout OSP-4)

This stage does not constitute a design stage as such, since it is a verification that the
design process followed in the first stages is adequate, and that the dimensions initially
determined are correct. However, it has been included as a design stage, since in many
cases, in order to verify the correct relationship between the whole and the parts, these
types of checks are usually carried out, in order to make sure that it is going the way
appropriate, within the decision-making tree.

It can be verified that the perceptual distance from the axis of the basilica to the top of
the walls of the central nave is the same as the perceptual distance to the top of the
perimeter walls. This geometric verification indicates that although they have been
designed differently, the internal and external walls of the basilica are directly related
geometrically. Therefore, the compositional process followed so far, as well as the
dimensions obtained, can be considered as correct.

At this stage, the way in which complex systems are analyzed and designed is
evidenced, asis the case of architectural design. Apparently the actions that are carried

out to create a certain architectural project are simple, just a twist of compass, centered
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at a certain characteristic point, and with radius a certain characteristic dimension. In
this way, the work environment is being filled with what are called “compositional
lines”. These compositional lines involve simple design actions, but in reality regulate
the different design aternatives in a complex way. In fact, to achieve a harmonious
design, all the architectural elements must be related to each other through the same set
of geometric relationships. Therefore, the compositional lines previously drawn to
design a certain architectural element should be used to design new architectural
elements. In this way the different architectural elements are closely linked to each
other, which ensures the harmony and beauty of the final result (concinnitas). The total
set of “compositional lines” creates what usually is called “compositional mesh”, which
regulates the design of al the architectura elements of a given architectural object.
These compositional meshes allow the control of a complex system such as

architectural design.

Sage5 (Layout OSP-S5)

At this stage, the roof of the lateral naves of old St. Peter's is determined. To determine
the roof, the bottom point of the roof must first be identified (the roof overhang), and it
is determined that it is separated from the perimeter walls by a dimension equivalent to
its width (6 feet). Therefore, joining this point with the outer vertex of the walls of the
central nave, the roof inclination is obtained, and therefore the dimension of the height
of the roof of the perimeter naves.

In the compositional network created so far, it can be verified that the drawn line passes
through the point of union between the lines that determine the maximum internal
height and the internal width of the basilica. Therefore, the roof line can be determined
in two different ways and is always the same result. This coincidence confirms that the
decision made is correct, since it constitutes evidence that a harmonious relationship has
been created between the different architectural elements designed so far (concinnitas).

Sage 6 (Layout OSP-S6)

At this stage the position of the lower beams of the deck of the main nave is determined.
This dimension is important perceptually, and is closely related to the structural
dimensioning of the load beams. That is, as long as the beam section dimension is
greater than a structural minimum, the dimension is geometrically adapted to meet the

compositional and perceptual geometric requirements.
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To determine the position of the beam bases, a circle is drawn with a center on the axis
of the central nave, and with a radius the distance from the axis to the outer side of the
perimeter wall (112 feet). Its encounter with the external part of the walls of the central
nave determines the location of the beam seats, and its intersection with the internal part

of the walls of the central nave determines the dimension of the section of the beams.

Sage 7 (Layout OSP-S7)

The height and position of the clerestory windows of the central nave and transept are
geometrically determined. The upper part is determined by the intersection of the line
that determined the height of the central nave (Stage 1) with the outer side of the walls
of the central nave. The lower part of the windows is determined by drawing a circle
with center on the axis and radius the distance to the internal sides of the lateral
colonnades, that is, 74.25 feet (99 palmi). To adequately integrate the windows with the
whole, they are positioned with respect to the walls of the central nave at a distance
equivaent to the distance between the inner sides of the central and perimeter walls,
that is, 65 feet (3.75 + 29.5 + 2.25 + 29.5) (86.66 palmi).

In this way, the windows are projected as a compositional reflection in the section of the
lateral colonnades and of the perimeter wallsin the floor plan layout. In other words, the
windows are thus perfectly integrated in section with the floor plan layout of the side
colonnades and the perimeter walls. This stage shows how the compositional mesh is
becoming increasingly complex, in order to integrate the different architectural elements
with each other, and therefore the floor plan layout with the section layout. In this way,
this compositional mesh will be enriched step by step, and will determine the elevation
design of all the architectural elements down to the last detail.

Sage 8 (Layout OSP-S8)

In this stage, the height of the columns of the central nave is determined (the lenght of
the baset+shaft+capital set). The dimension is equivalent to the distance between the
internal side of the walls of the central nave and the axis of the lateral colonnades, that
is, 34.375 feet (3.75 + 29.5 + 1.125) (45.83 palmi). In this way the central nave is
integrated in height with the lateral naves since they share common dimensions.
According to measurements made by Baldassarre Peruzzi (GDSU 108 Ar (Fig. 4.36),
GDXU 108 Av (Fig. 4.37), GDSU 120 Ar (Fig. 4.38)), and by Giovan Battista da
Sangallo il Gobbo (GDSU 1079 Ar (Fig. 4.39) and GDSU 1079 Av (Fig. 4.40)) it is
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known that the shafts of the columns of the central nave had variable dimensions, but all
measured a little more than 39 palmi (29.25 feet), and most had dimensions that ranged
from 39.2 palmi (29.4 feet), and 39.4 palmi (29.55).

Therefore, a dimension of 34.375 feet (45.83 palmi) matches perfectly, because it
provides a variable dimension between 4.825 feet (34.375-29.55) and 4.975 feet
(34.375-29.4) to size the capita and the base. As the column shafts all had different
dimensions, due to their indeterminate origin (spolia), and since the capitals should be
made uniformly and with a dimension of approximately 4.2 feet (5.6 palmi) (1/7 the
height of the column shaft), each base of the columns should have different dimensions
(between 0.625 and 0.775 feet high), so that the baset+shaft+capital set aways had a
dimension of 34.375 feet (45.83 palmi). These measurements of bases and capitals
coincide with those outlined in the design drawing of two bases of the colonnades, a
column with capital, and a fraction of the architrave of the old basilica of S. Peter,
probably made by Alberto Alberti (Rome, Istituto Nazionale della Grafica, n. 2402 fol.
Or.) (Figs. 4.41 and 4.42). These deduced dimensions also coincide with the dimensions
of the columns that are still preserved today (since they were reused in the construction
of the new basilica), and with the dimensions of the bases discovered in the
archaeological excavations of the 1940s (Figs. 4.43 and 4.44).

Sage 9 (Layout OSP-S9)

At this stage the height of the Arch of Constantine is determined, which coincides with
the height of the lower part of the clerestory windows of the central nave (determined in
stage 7). Therefore, to determine its height, a circle is drawn with the center on the axis
of the central nave and with radius the distance from this center to the internal sides of
the lateral colonnades, 74.25 feet (99 palmi) *. To determine the position of the arc
starting line, a circle with a center on the axis of the central nave is drawn at the top of
the arc and with radius the distance to the arc springs. Therefore, the height of the center
of the arc circle is 44.25 feet, which is the same height of the arch stirrups (74.25 - 30 =
44.25 feet) (59 palmi).

At this stage the dimension and position of the upper part of the entablature of the
central colonnade are also determined, and therefore the position of the perimeter
balcony of the central nave. For this, a circle is drawn with a center on the axis of the
central nave and with radius its distance to the axis of the walls of the central nave.
Therefore, its height is 42.875 feet (41 + (3.75/2)) (57.16 palmi), and its total dimension
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is 8.5 feet (42.875 — 34.375 = 8.5) (11.33 palmi). These dimensions of the entablature
coincide with those indicated in the drawing by Alberto Alberti (Rome, Istituto
Nazionale della Grafica, n. 2402 fol. 9r.) (Fig. 4.41), and with the approximate
proportions that are evident in the drawings of Domenico Tasselli da Lugo (plate 13
(Fig. 4.44) and plate 15 (Fig. 4.45), Vatican Apostolic Library, Arch. Cap. S. Pietro A.
64 ter.). Once the dimensions of the entablature have been determined, the dimension of
the architrave and all the desired moldings can be detailed, as well as the protruding

dimension at the top of the entablature, in order to create a continuous bal cony.

Sage 10 (Layout OSP-S10)

At this stage the roof of the central nave is determined. The interior face of the roof is
obtained by joining the point that determines the maximum internal height (determined
in stage 1) with the upper exterior point of the walls of the central nave. The exterior
face of the roof of the central nave is obtained by drawing a paralel from the point of
the maximum exterior height. The overhang of the roof extends to the intersection with
the height line of the central walls.

In this stage it is evident how the compositional mesh is being completed,
superimposing the compositional lines previously drawn in the previous stages.

Sage 11 (Layout OSP-S11)

At this stage the height of the transept is determined. The transept must be perfectly
integrated with the central nave, so its elevation must be directly related to it, and must
be generated based on some of its fundamental dimensions. And the best option is to
design it based on the side walls of the central nave.

In this way, the maximum height of the transept roof is determined by drawing a circle
with a center on the outside of the walls of the central nave, and with radius its distance
from the interna side of the exedras 102.25 feet ((71-3.75) + (41-6)), that is, 136.33
palmi. In this way the central nave is integrated with the transept, and also with the
exedras. Following this same process, the height of the transept's side wals is
determined by drawing a circle with the same center and with radius its distance to the
inner side of the opposite wall of the central nave 85.75 feet (82 + 3.75), that is 114.33

palmi “°,
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Sage 12 (Layout OSP-12)

At this stage the height of the exedras is determined. The exedras must be integrated
with the transept, and also, with the central nave, so the best option to design it isto take
the side walls of the central nave as areference.

To determine the height of the cover of the exedras, a circle is drawn with a center on
the outer side of the walls of the central nave, and radius its distance to the inner side of
the perimeter walls, that is, 61.25 feet (71— (3.75 + 6), that is, 81.66 palmi.

The height of the perimeter walls of the exedras coincides with the height of the
perimeter walls of the lateral naves, 44.75 feet (59.66 palmi). In this way the exedras are
perfectly integrated with the lateral naves, and also with the central nave.

Sage 13 (Layout OSP-13)

At this stage the upper frieze of the Arch of Constantine is determined. The frieze plays
an important role in the harmonic composition of the arch and serves to integrate the
elevation and plan of the central nave with the whole.

As it has been said, to design a certain building in a beautiful and harmonious way, al
its elements must be perfectly related to each other. All architectural elements must
form a harmonious ensemble, and therefore when there are no primary architectural
elements in a given part of a building, secondary architectural elements must be used in
order to make a well balanced composition. These secondary architectural elements can
be of al kinds, such as moldings, gaps, friezes, finishes, etc. and they have an especialy
important role in completely balancing a certain architectural composition.

The design of the basilica was very simple, given its enormous size, and the speed with
which it was desired to be built. Therefore, perhaps above the Arch of Constantine it
was not planned to have any important architectural element. In this way the central
nave and the arch were weakly integrated with the total set, and the general composition
was unbalanced. For this reason, a secondary architectural element such as a simple
frieze was used, and therefore its location should be very specia, and should be
determined based on the dimensions of the most important architectural elements on the
ground.

In other words, the frieze must constitute a compositional reflection of some important
relationships in the plan, and without a doubt, the most important is the width of the

Arch of Constantine.
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The upper part of the frieze is determined by drawing a circle of Euclid with respect to
the square inscribed between the walls of the central nave (width of the Arch of
Constantine), that is, a square of 82 feet on each side. In the same way, the lower part of

the frieze is obtained by means of the diagonal of half of this square.

Sage 14 (Layout OSP-S14)
The height of the transept columns is determined. Columns do not appear in
Letarouilly's drawing, but Alfarano mentions them, and Bramante also draws them in
GDSU 20 A drawing. The height of these columns could be equivalent to the height of
the columns of the colonnades of the central nave, or be slightly lower. Either option
may be correct, although these columns probably had dimensions equivalent to those of
the central nave, and probably they did not have bases in order to facilitate passage
through them. Therefore, it would be necessary to look for a geometric form to achieve
geometrically a height slightly less than the columns of the central nave.

The height could be equivalent to the distance between the internal side of the lateral
columns and the internal side of the columns of the perimeter colonnades 31.75 feet
(29.5 + 2.25), that is, 42.33 palmi.

Sage 15 (Layout OSP-S15)
The height of the columns of the lateral naves is determined. This height is equivalent to
the height of an equilateral triangle with side the distance between the interna face of
the lateral columns and the internal face of the perimeter walls (31.75 feet). As aresult,
a height of 27.5 feet (36.66 palmi) is obtained for the baset+shaft+capital set. This
indicates that the columns of the lateral colonnades were exactly 20% smaller than those
of the centra nave (34.375 * 0.8 = 27.5). Furthermore, correctly dimensioning
according to their order, it follows that the capitals of the columns had an approximate
dimension of 2.7 feet (3.6 palmi), the shafts 22.3 feet (29.73 palmi), and the bases about
2.5 feet (3.33 palmi) (whose dimension coincides with the dimension of the base
preserved today of a latera column). The latera colonnades, unlike the centra
colonnades, had large bases, as shown in the drawings cited above and photographs
taken in the excavations of the 1940s (Figs. 4.40 and 4.41).

In this way the lateral colonnades are perfectly integrated with the lateral naves located

on each of itssides.
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These dimensions also basically coincide with what is indicated in the drawing by
Alberto Alberti, Rome, Istituto Nazionale della Grafica, n. 2402 fol. 9r. (Fig. 4.39), And
the drawing of de Letarouilly (Le Vatican et la Basilique de Saint-Pierre de Rome, vol.
1, Cap. Ancienne Basilique de Saint Pierre, plance 5) (Fig. 4.28).

The lateral colonnades had arches on the columns. Throughout the plan design process,
the distance between the columns of the lateral intercolumns was determined, and based
on this, the radius of the arches that rested on these columns was aso determined. The
wheelbase of the columns was 12.75 feet (17 palmi), and the separation between the
arches was the same as the dimension of the bases, 3.75 feet, that is, 5 palmi. Therefore,
the diameter of the arches was 9 feet (12.75 — 3.75), that is, 12 palmi, and the radius 4.5
feet.

Sage 16 (Layout OSP-16)

The height and position of the transept windows are determined, based on the height of
the perimeter walls. Alfarano points out that in the transept there were 16 windows, so
they were undoubtedly distributed in two groups of three windows on each side of the
apse and a pair on each of the side walls of the exedras *°. The width had been
previously determined in plant and height is determined at this stage. At this stage, it is
highly likely that design work will be carried out in parallel with the corresponding
stage in the floor plant design process. Obviously, when the architectural project was
carried out, several geometric relationships between the height and width of the
windows had to be tested (which should undoubtedly be similar to the proportions of
the windows of the clerestory of the centra nave), and therefore various ways of
determining the height of the windows.

At this stage, and since the most important aspects of the section design of the old
basilica have been completed, the plan and section design of the Constantine Canopy is
determined. The Canopy had six vitinee columns about 2.25 feet (3 palmi) in diameter.
Four of the six columns formed a square, and their axes were 22.5 feet apart (30 palmi).
Two of the four columns were aligned to the inner face of the west wall of the transept,

and equally aligned to the other two columns located at the vertices of the apse.
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Sage 17 (Layout OSP-S17)

In this last stage, the upper windows of the clerestory of the lateral naves are determined
based on the height of the columns of the central nave, and the height of the perimeter
wall.

4.4.5. Reconstruction and measurements of section of the old basilica of S. Peter
Based on the 17 stages, previously identified, with which the design process carried out
in the project of the section of the old basilica of S. Peter has been reconstructed, all the
dimensions of al the architectural elements of section layout have been identified
(Layout OSP-S18). Based on this drawing, the complete construction section of the
building has been reconstructed in detail, including the structure and the foundation, as
well asits precise integration into the terrain of the Vatican hill (Layout OSP-S19).

As has been commented throughout the different stages of the reconstruction process of
the design process, the dimensions of the different architectural elements that have been
obtained geometrically basically coincide with the dimensions indicated in the available
historical references, as well as with the estimates of specialist historians. In a
complementary way, the section obtained has been superimposed with the section made
with Letarouilly, and it can be seen that they practically coincide (Layout OSP-S20).
Therefore, it can be concluded that the geometrically reconstructed section in this
chapter coincides with the section projected in its day, and used for the construction of
the old basilica of S. Peter.

The next chapter reconstructs the building process of the old basilicaof S. Peter, as well
as the evolution of its architectural structure from its completion until it finally began to
be demolished, to make way for the construction of the new basilica. Next chapter also
analyzes not only the construction stages of the construction process of the old basilica

of S. Peter, but also the materials and construction solutions used.

4.4.6. Conclusions

Although there is little historical information available, it has been possible to
reconstruct the exact dimensions of the section of the old basilica of S. Peter, aswell as
all the stages of the design process, from the first stroke to the final project.

Therefore, once the ground plan and section plan have been accurately reconstructed,
and with the help of al available historical references, it is relatively easy to reconstruct

the elevations and other sections of the old basilica of S. Peter, and as a result, show
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how it might have looked throughout history. In fact, chapter 6 reconstructs the
appearance that the old basilica may have had at three fundamental moments in its
history: when the construction work was completed, in the year 514; in the middle of its
existence, in the year 1003; and when it began to be demolished, in the year 1505.
Furthermore, once the floor plan of the old basilica has been reconstructed, and with the
help of al avallable historical references, it is relatively easy to reconstruct the
construction process of the old basilica, as well as its evolution throughout history, until
it began to be demolished. The identification by stages of the construction process of the
ancient basilica, as well asits evolution over time, will be carried out in the next chapter
5.

The identification of the stages of the design process of the old basilica of S. Peter in
Vatican has a great value in architecture and in art history since it allows reconstructing
with precision the dimensions of a monument that has not been able to survive the
passage of time. It also alows knowing the motivations, ideads and compositional
strategies of the design of the first Christian basilica, and reveds the secrets of its
beauty and architectural quality. In the same way it has an enormous value in
architecture and artificial intelligence, since it alows knowing the process carried out
by creative architects, and in this way to be able to emulate them by means of artificial
intelligence algorithms.

286



Reconstruction in stages of the design process of the old basilica of S. Peter

Notes 4

! Regarding the construction of the foundational platform on which the old basilica of S
Peter was built, the following references are especialy interesting: Richard Gem, ‘From
Constantine to Constans. The chronology of the construction of S. Peter’s basilica’, in
Rosamond McKitterick; John Osborne; Carol M. Richardson and Joanna Story (eds.)
Old Saint Peter's, Rome (Cambridge: Cambridge University, 2013), pp. 35-64;
Antonella Ballardini, ‘La basilica di S. Pietro nel Medioevo’, in Hugo Brandenburg;
Antonella Ballardini and Christof Thoenes, San Pietro. Storia di un Monumento
(Milano: Jaca Book, 2015), pp. 35-75; Richard Krautheimer, Spencer Corbett, Alfred K.
Frazer, and Wolfgang Frankl (eds.), Corpus Basilicarum Christianarum Romae. The
Early Christian Basilicas of Rome (IV-1X cent.), 5 vols. (Vatican City, 1937-77)

2 |t can be considered that the old basilica of S. Peter was completed at the end of the
lateral accesses and the paving of the atrium was completed in times of Symmachus,
although in times of Liberius there are references that the anterior body was aready
built, including the two lateral wings of the atrium and much of the vestibule. To get an
idea of the chronological sequence of the construction of the ancient basilica, the
following references are especially interesting: Antonella Ballardini, ‘La basilica di S.
Pietro nel Medioevo’, p. 44; Hugo Brandenburg, ‘L’antica basilica vaticana
costantiniana di S. Pietro’, in Hugo Brandenburg; Antonella Ballardini and Christof
Thoenes, San Pietro. Soria di un Monumento (Milano: Jaca Book, 2015), p. 27; Paolo
Liverani, ‘Saint Peter’s and the city of Rome between Late Antiquity and the early
Middle Ages’, in Rosamond McKitterick; John Osborne; Carol M. Richardson and
Joanna Story (eds.), Old Saint Peter's, Rome (Cambridge: Cambridge University, 2013),
pp. 21-34

3 There is a huge amount of proposals reg