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After the completion of our design project on Venice in our first master year we quickly realised that we wanted to continue 
working on something similar for our master dissertation. Thankfully, we got the opportunity to explore lo stivale d’Italia – 
the boot of Italy – even more by dealing with the extraordinary setting Naples has to offer. Working on an unfamiliar context 
not only broadened our field of experience from an architectural point of view but also introduced us to the southern Italian 
culture. However, the writing of this master dissertation could not have been completed without the support of many people 
who deserve to be mentioned here.

First of all, we are very grateful to our supervisor, professor Dirk De Meyer, and counsellor, David Schmitz, whose assistance 
and valuable advice were indispensable during the realization of this dissertation. Their knowledge, enthusiasm and 
involvement was greatly appreciated and created a pleasant atmosphere to work in. 

Secondly, we want to thank professor Carlo Donadio from the University of Naples Federico II for his expert opinion and 
Neapolitan point of view. We are thankful for the photographs and study material he shared with us and especially appreciate 
his efforts for bringing us in contact with the Section of Soil Defence and Hydrogeological Setting of the Municipality of Naples.

Thirdly, we wish to express our gratitude to Dott. Geol. Luigi. Casiello, head of the above mentioned section, who agreed on 
giving us a handful of exclusive drawings of underground caves.

Special thanks go to speleologist Fulvio Salvi who sent us an extensive database which became the basic document 
throughout the complete process of this dissertation. Besides this, we acquired lots of our initial information from his website 
Napoliunderground.org and even got the chance to interview him while visiting Naples. 
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Underneath the dense fabric of Naples, millions of cubic metres of underground voids are carved out. During 
more than two millennia this system of caves and tunnels continued growing and eventually became a 
widespread subterranean city. The city on the surface was constructed with the tufa on which it lies and 
aqueducts hewn out of the porous stratum provided the inhabitants with water. Natural grottos, catacombs, 
crypts, underground reservoirs, (secret) tunnels and passageways, and an extensive contemporary metro 
network are all examples of the wide variety of typologies that characterize this city below ground.

INTRODUCTION

Only one third of this underground world has currently 
been mapped and proposals for possible uses have only been 
made in the past couple of decennia. In 1988 the exhibition 
SottoNapoli, held at Castel dell’Ovo, showed the work of 
Italian and internationally renowned architects, who were 
invited to submit design proposals for one or more of these 
caves in Naples. This exhibition aimed at documenting 
this forgotten subterranean network in order ‘to reclaim an 
important, singular and extraordinary resource to the city.’1 
The goal of the International Workshop, organised prior to 
the exhibition, was not to propose ready-made solutions but 
rather ‘to give an exemplary framework (...) and to outline 
strategies for possible and desirable solutions.’2

At the same time, this event raised the awareness of the 
existence of this underground world. Indeed, despite their 
enormous size, these caves have all but fallen into oblivion. 
In La città parallela Antonio Piedimonte describes that ‘there 
exists a strange sort of forgetfulness’ among the Neapolitans, 
which ‘results in the blocking out of any true consideration of 
the worth and possibility of utilizing the massive underground 
area to the public good.’3 According to Piedimonte this 
sottosuolo is ‘a silence city where the ancient volcanic 
sandstone, or tufo, “breathes”, and time seems to stand still.’4 
The contrast between the lively, theatresque and often chaotic 
life above ground is astounding. From a social, cultural 
and infrastructural point of view, the reuse of these unique 

cavernous places definitely has the potential to enhance the 
extraordinary character of Naples.

Only recently citizens and city administrators started 
giving consideration to this massive black void in the 
subsoil due to the occurrence of geohazards. Over the 
past decades, disastrous cave-ins, landslides, sinkholes 
and foundation settlements confronted the Neapolitans 
with the vulnerability of their underground and gave way 
to several initiatives. For example, a team of speleologists 
already mapped one million square metres of underground 
space. Moreover, extensive studies have emphasized the 
relationship between the geomorphology of the area and the 
carving activities.

Strikingly, no efforts of this nature had been made until 
before these recent studies. For years, the urban expansion 
took place without regard to the city’s foundation. In his 
description of the project of the area of Monte Echia, which 
was also part of the exhibition SottoNapoli, Aldo Rossi 
describes that one cannot understand Naples without having 
studied its sections: ‘(...) cominciavamo a vedereche non 
si può conoscere la città senza le sue sezioni, e come la vita 
di queste sezione sia alternative.’5 With this in mind, this 
dissertation will begin with an analysis of these sezione, i.e. 
the different parts that make up the underground of Naples, 
before turning to the design proposals.
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Fig. 2
First series of two showing nine photos of cave entrances.

Photo: Pieterjan De Bock and Sébastien Holvoet

Methodology

To this end, the first part of this master thesis comprises two 
studies which introduce the underground of the city. The 
opening text examines the human interactions in the subsoil 
in relation to the history of Naples. We will discuss the city’s 
phenomena of growth and expansion and support this with 
drawings, maps and photographs. The second text provides 
a more comprehensive representation of a specific typology 
of underground places, which are the ancient aqueducts. 
Based on literature review, together with cartographic and 
photographic material, we will focus on the topography of 
what lies beneath the ancient city centre.

The second part of this master thesis approaches these 
discussed subjects by means of design proposals. We will 
present two case studies that each deal with new possible 
uses for this ‘underground’ world and which altogether 
broaden the scope of ideas that already exist. In the first 
case study, we proceed with the relationship between the 
Neapolitans and their use of tuff stone (as discussed in text 
one). In this project we zoom in on the geomorphological 
conditions of Naples and by doing so, we show a possible use 
for cliffs situated in and around the city. These areas are often 
abandoned, yet they have great potential. Mostly located in 
hilly areas and surrounded by green land, these sites are cut 
off from the dense urban fabric (without being too far away 
from the city centre) and are often completely isolated; they 
are thus a potential urban hortus conclusus in a dense and 
chaotic city. By combining these starting points with the 
palimpsestuous character of Naples, we are interested in the 
possibilities of a modern type of cave dwelling: what would 
it be like to live in a cliff nowadays? Looking at other rocky 
places in Italy and inspired by (historical) references, we 
aim to present an alternative of inhabiting Naples through 
showing plans, images, collages, and large scale models.

The study on the aqueducts of Naples forms the starting 
point for case two. In this case we deal with the occurrence 
of hydrogeological hazards in Naples. A review of existing 
literature has pointed out changes in rain regime in the 
Campania region: during the last decennia low-intensity 
and long-duration rainfalls evolved into short periods of 
rain with high intensity. Frequently alternated with intervals 
of little to no rain, this causes all types of natural hazards. 
Research has shown different ideas of how to deal with the 
matter and was inspirational for the second project. Our 
design proposes the use of a large cave complex, situated at a 
confluence of multiple streams, as a detention basin. In case 
of excessive downpours the basin can temporarily store the 
water and discharge the sewage network. Furthermore, we 
envisioned this detention basin as hydrological park, so as to 
address a more natural and cultural input as well. 

By implementing a pathway through the park, this area (now 
almost completely neglected) offers great potential: on the 
one hand, it would connect the city below with a public park 
and the suburbs higher up and; on the other hand, it would 
invite the Neapolitans to wander around in a unique cave-
like – but open air – environment.

In the third and final part we would like to encourage the 
use of the caves below the ancient centre. Nowadays, – 
with the exception of touristic purpose – these are mainly 
abandoned and completely forgotten. As a conclusion to 
this dissertation we have set up an exhibition with our two 
case studies, research material, technical data, (historical) 
maps, and other new ideas on the underground. For us, this 
exposition is an example of the kind of cultural activities that 
could happen in these underground voids. Ideally, this takes 
place in a cave in Naples. Subsequently, we hope that such 
an exhibition not only raises awareness to the existence of 
these caves but also triggers the visitors to think about all the 
possibilities these places have to offer.

Notes

1  Lampugnani, V. M., ‘Progetti per le grotte Napoletane’, 
Domus, 699, 1988, p. 6.
2  Ibidem, p. 7.
3  Piedimonte, A., ‘The other city’. 2003. http://www.larryray.
com/naples-italy-underground.html (5 August 2014).
4  Ibidem.
5  Rossi, A., ‘Progetti per l’area di Monte Echia’, in: 
Lampugnani, V. M. (ed.), Sotto Napoli, idee per la città 
sotterranea, Electa, Napoli, 1988, p. 98.
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Fig. 1
Drawing for the Monte Echia Project.

Architect: Aldo Rossi and Stefano Fera
Photo: Sotto Napoli, idee per la città sotterranea, 1988
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Fig. 3
Empty caves in the north of Naples.

Photo: Pieterjan De Bock and Sébastien Holvoet
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An astounding maze of voids lies beneath the dense urban fabric of Naples and has been a servant for the city 
ever since its existence. From galleries opened up for tuff stone extraction, to the remains of a complex water 
supply system and the contemporary metro line, they are all part of Naples’ underworld. But sometimes, as Dirk 
De Meyer wrote in l’Epaisseur de Naples, ‘this underworld comes to light in the middle of the more ordinary urban 
fabric. It leads to fascinating situations where often one is confused between what is rock and what is building; or 
between what is cave and what is architectural structure.’1 As a result of the volcanic activity in the Phlegrean fields, 
the specific geological aspects made these extraordinary conditions possible.

In order to understand this rather rare urban structure and present an overall view of the cavities, it is necessary 
to clarify the relation between important historical urban expansions and the dispersion of underground 
quarries related to this. Rather than giving a complete overview of the storia di Napoli, only the stages that 
played a significant role in the phenomenon of expansion will be mentioned in this text. Although the focus will 
be on the quarries in particular, there is in fact a whole spectrum of subterranean typologies this study wants to 
reveal. Beginning with the ancient history, a chronological structure will follow with each phase visualized on a 
corresponding map.

CAVERNS of NAPLES

Left page

Fig. 1
Underground caves of Naples.

Ancient Naples
9th c. B.C. -5th c.

‘…Unterm reinsten Himmel der unsicherste Boden. Trümmern 
undenkbarer Wohlhäbigkeit, zerlästert und unerfreulich. 
Siedende Wasser, Schwefel aushauchende Grüfte, dem 
Pflanzenleben widerstrebende Schlackenberge, kahle, 
widerliche Räume und dann doch zuletzt eine immer üppige 
Vegetation, eingreifend, wo sie nur irgend vermag, sich über 
alles Ertötete erhebend, um Landseen und Bäche umher, 
ja, den herrlichsten Eichwald an den Wänden eines alten 
Kraters behauptend. Und so wird man zwischen Natur--und 
Völkerereignissen hin und wider getrieben.’2

Goethe, 1 March 1787

As many other upper-class young men, Goethe  undertook 
the Grand tour in the 18th century, which was a symbol for 
wealth and freedom. During his Italienische reise, he was 
deeply impressed by the Campi Flegrei, i.e. the fascinating 
landscape situated to the west of Naples. These volcanic hills,  
that stretch from Cuma to Camaldoli and incorporate the 
Gulf of Pozzuoli form a heterogeneous region characterized 
by a strong morphology. It is an extraordinary location 
where elements lose their common appearance and where 
limits between earth and underground, surface and depth, 
day and night are slowly fading.
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Similar to Goethe, the Greeks were also attracted to this 
environment and consequently are believed to have settled 
there in the ninth century B.C. Driven by a need for trade, 
they set up steady relation with the Etruscans who occupied 
the northern and central part of the peninsula. Shortly after 
their arrival at Ischia, the Greeks moved to the mainland and 
founded cities as Cuma, Paestum and Parthenope. The latter 
was situated on top of the Pizzofalcone hill, surrounded by a 
series of ancient subterranean caverns which appeared ideal 
for the quarrying of tuff. The building material to set up 
this trading centre thus came from its direct surroundings.3 
The so-called bottle or bell extraction method was used and 
became a common manner for mining the subsoil in an 
urban context ever since (Fig. 3).4 The technique consists in 
digging a shaft, generally circular and uncovered, through 
the loose pyroclastic top layer and further down four to 
five metres into the tuff substratum, which then solely 
functioned as a heavy load-bearing vault. Having reached 
this point, the tuff was extracted in a broader circular way 
until the bed was gained. Afterwards similar shafts were dug 
nearby, separated from existent quarries by thick walls of 
tuff, bearing in mind the risk of possible implosions. 

In the sixth century B.C., when Parthenope had become 
a flourishing trading and military port, the city was first 
weakened by incursions of the Etruscans and later on taken 
over by the Cumaeans. Together with the Greeks coming 
from Syracuse in Sicily, they found Neapolis, a new city close 
to the older existent settlement Paleopolis. Obviously, the 
location where the new town was built was closely linked 
to the morphology of the area. The site was surrounded by 
swamps in the east, by natural trenches, that served as canals 
gathering water from the surrounding hills, in the north and 
west and, finally, by the sea in the south. Because of these 
natural conditions, the area could easily be defended with 
the simple addition of a city wall. In order to create the new 
rampart and make further urban development possible, the 
Greeks founded new extraction points in the hilly northern 
area, near the Capodimonte hill. There, the rivers had eroded 
the loose material lying on top of the tuff substratum and 
thus laid bare this future building material on certain places, 
making it much easier to quarry the necessary tuff stones. 
This steep terrain that links the lower areas with the higher 
plateaus has favoured erosion ever since, resulting in some 
discontinuities of the tuff substratum that covers almost 
the entire Neapolitan area. This is also the reason why a lot 
of these northern tuff galleries have an access on ground 
level enabling the approach and extraction to take place 
horizontally. In ancient times, these galleries were dug out 
to have a flat ceiling of four to five metres width and slightly 
parabolic walls of ten to fifteen metres high. Nowadays, the 
measurements of these voids have been deemed suitable for 
the exploitation of car parks.

The excavated tuff blocks were delivered along the natural 
valleys of the Vergini and Sanità district up to the San 
Gennaro gate and the oldest parts of the city.5 Although 
the founders of Naples were Greek, the urban structure of 
the cardo and decumani was typically attributed to Roman 
cities. The grid, counting several long rectangular insulae 
with average measurements of 185 by 37 metres, orientated 
north-south, still dominates the character of the old city 
centre nowadays.6

Neapolis remained a thoroughly Greek city until 400 B.C. 
Thereafter, it first fell to the northern tribe of the Samnites 
before the Latin Romans merged the city and its territory 
Campania in its confederation around 326 B.C.7 The reason 
the Magna Graecia, and Neapolis in particular, could not 
restrain the conquests of the northern tribes has partly to do 
with the fact that the settlements politically suffered from the 
same fragmentation as their homeland. Similar to the city-
states of Greece, the Greek colonies along the coastal area 
of Southern Italy were independent and autonomous and 
consequently spent much time fighting each other. It does 
not come as a surprise that Magna Graecia never managed 
to present a united front against their northern enemies.8 
Despite these sieges, the Neapolitans seemed to have made 
good alliances with the Romans; both benefitted from these 
new political ties.

Regardless of the Greek origin, Naples continues to attract 
students, artists, writers and philosophers during the Roman 
Empire. 9 The whole environment became a magnificent 
economical, educational and cultural centre, which had its 
repercussion on the increasing importance of shipping and 
trade. This caused an enjoyable activity in the surroundings 
of the harbour that got the city drawn to grow towards the 
waterfront ever since. The first remarkable evidence of the 
enlargement was the expansion of the city walls under the 
reign of Valentinian III, Emperor of the Western Roman 
Empire, in a late roman stage.10

Right page

Fig. 2
Cryptae that are scattered in the entire Phlegrean Fields.

Next page, top right

Fig. 4
Tuff gallery cave typology.
Photo: Sébastien Holvoet

Next page, top left

Fig. 3
Bottle shaped cave typology.

Photo: Pieterjan De Bock
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Furthermore, the Romans exploited the Campanian territory 
by the establishment of the cryptae: excavated tunnels that 
were part of the road network ensured rapid and effective 
connections, for both military and commercial purposes, 
and improved the communication within the Empire (Fig. 
2). Notwithstanding the difficult terrain, the tuff was easy 
to handle and underground connections could be made 
without having to overcome major difficulties.11 One could 
say that the tormented morphology was in counter balance 
with the physical properties of the yellow Neapolitan tuff.

The Crypta Neapolitana for instance, which tunnelled 
through the Posillipo hill, belongs to the most significant 
examples of these structures and brought Naples in close 
contact with Pozzuoli, another important harbour at 
the time.12, 13 Moreover, the Grotto di Seiano and Grotto 
di Cocceio, conceived by the same engineer during the 
Augustan age, reached the imperial villa of Pausilypon and 
the lake of Averno, respectively. Moreover, in the same area 
two other tunnels are worth mentioning, namely: the Crypta 
Romana and the Antro della Sibilla, known for its appearance 
in the The Aeneid, a poem written by Virgil between 29 
and 19 B.C. (Fig. 6). In the poem’s sixth book, the Cave of 
the Sybil acts as a guiding pathway to the underworld for 
Aeneas, a Trojan who travelled to Italy and was obliged to 
descend into the gateway to hell to request his father’s advice, 
hence, the mythical connotation the cave is associated with.

Besides the interesting road network where Emperor 
Augustus was chiefly responsible for, Constantine the 
Great, encouraged a more cultural type of underground 
excavations. As an adherent of Christianity, he encouraged 
the construction of catacombs to burry and honour the 
dead, which was inextricably linked to the early Christian 
culture in Naples.14 However, it remains unclear whether 
the cemeteries were placed in existing cavities or whether 
they were purposely built underground.15 Similar to the 
tuff extraction galleries mentioned above, the underground 
burial places were located extra moenia, to the north and 
outside of the historic centre, and were always accompanied 
by a church. Unfortunately, in the ninth century, numerous 
relicts were stolen by the Lombards and translated to 
basilicas intra moenia, under the pretext of protecting the 
Naples cathedral.16

The most significant among these catacombs is dedicated to 
the patron saint of Naples, San Gennaro, and is connected 
with the basilica of the current Ospedale di San Gennaro 
(Fig. 5). The grotto is characterized by large passageways 
along two levels that provides access to numerous chambers 
housing the bodies of dead Neapolitans. Visitors experienced 
it as an immense dark underworld owned by thousands of 
dead. Also worth noting are the following six catacombs that 

came into existence in the same fashion: S. Maria della vita 
(second century), S. Gaudioso (fifth century), S. Severo (end 
of fourth and beginning of fifth century), S. Eframo Vecchio 
(end of third century), S. Maria del Pianto and finally the 
catacomb beneath the S. Martino monastery, next to the 
Sant’Elmo fortress.

The first period could be summed up by pointing out the 
different ways in which the Greeks and Romans dealt 
with the subsoil. The former were attracted by the typical 
morphology of the region and exploited the benefits of 
this landscape in the way of organizing their buildings: 
settlements fitted in the environment and were erected in the 
proximity of potential tuff stone quarry sites. The latter were 
engineers and did not spare in their efforts. For instance, 
whether it was for the mining of tuff stone, the construction 
of a water supply network, the tunnelling of hindering hills 
or the excavation of underground burial places, the Romans 
did not restrain from digging into the tuff subsoil so as to 
control their environment.

Medieval Naples and Don Pedro di Toledo 
5thc. -16thc.

At the end of the fifth century, the ancient centre of Naples 
fell victim to ‘a chaotic deposit ascribed to a flood (...), which 
probably moved down the slopes of the Caponapoli hill, the 
northernmost edge of the first Greek-Roman town.’17 The 
city was completely buried in mud caused by the oldest 
known series of landslides, which have been threatening the 
Phlegrean district to this today.18 Despite this tremendous 
disaster, the citizens managed to erect a new city. Starting 
almost entirely from scratch, they build on top of the 
remains and used the same planning lay-out as before, a 
typical palimpsestuous approach that characterizes Naples 
throughout its history. 19, 20

Page 20, bottom left

Fig. 5
Impression of the catacomba di San Gennaro.

Photo: Wikipedia

Page 20, bottom right

Fig. 6
Crypta Romana

Photo: Fratelli Alinari
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Fig. 7
The first city wall expansions with their corresponding excavation 

cavities during the ancient period. Parthenope is situated on top of 
the pizzofalcone hill, while Neapolis is located in a lower level area. 

The latter is established with the typical cardo and decumani. 
Spot the difference in typology of the caves, the ones 

underneath Parthenope are bottle shaped caverns, while the ones 
near Capodimonte hill are larger tuff galleries. 
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Currently, the Roman market and parts of the theatre have 
been preserved and remained untouched ever since; they 
were recently excavated and opened up for the public. 
Seven metres under the Basilica di San Lorenzo Maggiore 
tourist can now walk the ancient streets and visit the ancient  
Roman agoras. Because only a small fraction of the Greek-
Roman settlement is dug out, a lot is yet to be discovered.

The reconstruction took a while and the city did not grow 
notably under the rule of the duchy of Naples (536 – 1139). 
Only at the very beginning of the tenth century a small 
extension towards the south-west took place, absorbing the 
area of the S. Maria la Nova.21 This building recess is likely 
due to the restless political situation after the Lombard 
invasion. When they decided to divide their newly acquired 
kingdom among 36 Lombard Dukes in the sixth century, this 
situation inevitably led to a period of wars that devastated 
several towns and tore down their own feudal system.22 
Therefore, Naples was not in a position that encouraged 
growth and thus urban expansions stayed out.

In the Norman period (1139 -1194) the city expanded 
somewhat towards the inland but the overall situation 
hardly changed.23 The establishment of the Castel Capuana 
on the eastern side of the city wall and the continuation of 
the enlargement of the Castel dell’Ovo are the only building 
evidences worth mentioning.

The Angevin period (1266 – 1442) marked an age of urban 
renewal and further development. It was a time wherein 
the population increased from 30,000-40,000 up to 60,000 
and consequently several civic works were done, such as: 
old aqueducts were repaired, canals were drawn through 
the insalubrious swamps in the east and the ancient forum 
was moved close to the harbour, now known as the Piazza 
del Mercato.24 The ancient urban grid was even slightly 
affected by religious interventions. Important Neapolitan 
churches and monasteries were established or reconstructed 
in a more traditional east-west orientation, which ‘tend to 
entail the closing or blocking of one or more of the ancient 
cardines.’25 This was quite controversial since the position 
of the religious institutions was traditionally conformed to 
the ancient north-south grid. The absolute highlight of the 
Angevin phase was the start of the construction of a new 
royal palace, namely the Castel Nuovo.

All this was only a portent of the prominent position that 
Naples reached when the Aragonese (1442-1495) arrived 
in the first half of the fifteenth century. The return of their 
fleet after the Battle on Ischia was painted by Francesco 
Rossellini in his Tavola Strozzi and depicts the wealth of 
Naples during this magnificent period. While the existent 
city wall was extended to the south, east and west, the 

Aragonese simultaneously densified the centre with many 
smaller dwellings as well as larger ones and continued with 
the building of convents, monasteries and churches.26 For 
these latter large institutions they developed a new technique 
of subsoil excavation, based on the bottle typology earlier 
cited, that permitted the extraction of materials on site 
while new edifices were erected above. Examples are the San 
Gregorio Armeno at Piazza San Gaetano and the Gerolomini 
Monastery.27 Since then, this technique was expanded 
significantly over the course of the next centuries.28  
Afterwards, these caves were linked to the Bolla aqueduct 
and served as a water supply for the fountains of the inner 
cloister gardens.29

Following their victory, the Spanish left their imprint on 
the city of Naples. For instance, the expansions of the walls 
reached a climax during the reign of the Spanish viceroys, 
of which Don Pedro di Toledo was the most important. 
He undertook the construction of the largest and latest 
city wall in Naples’ history (Fig. 8). Also, the settlement 
of his garrison troops left its mark on the outlay of the 
city, noticeable to this day. The soldiers constructed a new 
road, the Via Toledo and took root there. When they left, 
citizens, in particular the upper class, took over that district. 
They left the historical centre to house closer to the new 
Royal palace, kept the grid of the legion and transformed 
it to an urban nucleus: the Spanish Quarters were born. 
Therefore, new quarries had to be mined in order to meet 
the increasing demand for tuff stones. As a result, bottle 
shaped caverns were established underneath the new city 
quarter. In addition to these, other caves were opened on the 
north-east Vomero hill, just outside the expanded walls. At 
least, the ancient dated tuff galleries in the Materdei region 
were further exploited, but also new ones arose near the 
Capodimonte hill.

The Bourbons and the Industrial Revolution
16th c. - 19th c. 

Due to the favourable conditions Don Pedro di Toledo 
created, the population continued to grow and peaked in 
1700, housing half a million inhabitants.30 The city was 
bursting at the seams and a series of written laws could not 
stay out. For economic and military reasons, independent 
rulers worked out regulations that opposed construction 
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Fig. 8
Several expansions of Naples during the Middle Ages, with the 

largest and latest city wall under the reign of Don Pedro Di Toledo.
Ancient tuff galleries near Capodimonte hill were further exploited, 
but new ones were also opened. Moreover, a new area closer to the 

walls, in the north-east of the Vomero hill was quarried. Furthermore 
the technique of exctracting tuff stones underneath the building 
site was developed and used for the construction of the Spanish 

Quarters and religious institutions in the historical centre.
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outside the city walls.31 At first, this caused a chaotic 
approach to building in the centre and could not prevent 
the urban sprawl. Later on, it eventually absorbed the green 
areas on the hills surrounding Naples. Besides this, Naples 
fell victim to a volcanic eruption and to the Great Plague in 
the seventeenth century which claimed many lives. Since 
then, the bodies of the poor for which there was no room 
in the public burial grounds of the churches within city, 
were buried in old tuff galleries.32 For instance, The Cemtery 
of the Fontanelle contained among two or three hundred 
thousand corpses at its highest, which was almost half of the 
population at that time. Moreover, this disastrous phase in 
history caused a social crisis and had harmful repercussions 
on the political order. 

Nevertheless, when in 1734 the Bourbons took over the 
kingdom of Naples, tide had turned: good conditions were 
created for building projects of a wider scope. They aimed 
at encouraging projects that established relations with the 
territory and the entire city’s structure.33 These buildings 
marked the new limits to where further urban growth 
could reach and put urban planning back into the picture. 
Among these buildings the Royal Palace of Capodimonte, 
the Albergo Reale dei Poveri and the Foro Carolino at piazza 
Dante can be named. 

After a period of Bourbon rule, the French continued to 
exploit the territory in the beginning of the nineteenth 
century. For instance; they created the Corso Napoleone, 
connected the archaeological museum with the 
Capodimonte Palace and embellished the city with the 
construction of the Botanical gardens (Fig. 9). In order 
to provide the constructors with building materials, new 

cavities were opened in the zones already mentioned before: 
the hilly northern area of Capodimonte; the strip above the 
Spanish Quarters; and the southern area of the Vomero hill. 
However, the fifteenth century technique of excavating at site 
while simultaneously erecting a building at the same spot 
was used to the fullest and cave-ins could not be avoided. 
Consequently, this type of extraction was lawfully forbidden 
in 1781 and offenders risked a three year prison sentence.

In 1853, the underground of Naples was further excavated 
under the supervision of Ferdinand II, head of the Bourbon 
dynasty (which reclaimed the crown), for the purpose of 
constructing a passageway underneath the Pizzofalcone 
hill. The King feared the revolution-prone population and 
desired an escape route from the Palazzo Reale. However, 
only two years after the works started, the construction of 
the Bourbon Tunnel stopped abrupt as a result of the fall of 
the Bourbon dynasty. It lasted until the Second World War 
that the former escape route got a new temporary function. 
It became a military hospital, unlike other caves that 
functioned as air shelters in war times, the tunnel was used 
as a military hospital.
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Fig.10
The subsoil was further exploited to meet the demand of the city 

that was bursting at the seems. The area in the south of the Vomero 
hill was excavated for the development along the coast of the Chiaia 

district. In the north, excavations were made to erect the large 
institutions in an attempt to control the urban planning again.
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Fig. 9
Corso Napoleone

Photo: La citta di Napoli dalla origini al 1860
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Metropolitana

The Bourbon period coincides with the beginning of the 
industrial revolution and its introduction of the first factories 
and railways. This development required tunnels to let these 
trains pass through the tormented Campanian landscape. 
For instance, both the Circumflegrean and Cumana tunnel, 
inaugurated in 1885 and 1890 respectively, as well as the state 
railway traverse the Posillipo hill, connecting Naples’ centre 
to the west, were constructed for this purpose.34 In addition 
to this rather horizontal and suburban transportation 
system, funiculars, working on an urban scale, were erected 
to connect the lower city centre with newly built middle 
class neighbourhoods on the hills. At the same time, the 
visionary architect Lamont Young promoted the idea for an 
underground metro system based on London’s.35 This metro 
rail gauge would be compatible with the state trains already 
in use, thus allowing these trains to use the metro tracks. 
Unfortunately, the Metropolitana plan was turned down, 
probably due to a danger of collapse.36

Next to these interesting developments in public transport at 
the end of the nineteenth century, the Neapolitans fell in love 
with the car during the 1960s. This led to a decrease in bus 
and railway passengers who were also dissatisfied of the low 
average speed of the public transportation.37 The increasing 
post-war use of cars coincides with a rapid and intense 
expansion of the city to meet the needs of an exploding 
population that had grown to 1,2 million people.38 All of this 
was possible without any plans or appropriate building codes 
– which was in favour of the speculative building promoters 
– and resulted in congested city districts consisting of high-
rise monotonous apartment blocks without any playgrounds 
for children. 

Furthermore, near the end of the 1990s, Naples had become 
notorious for its horrendous traffic problems with increasing 
air pollution, unacceptably long travel times in rush hours 
and negative effects on public health and the economy.39 
Consequently, the Municipality of Naples was thus obligated 
to propose a new City Transportation Plan, which was 
approved in 1997 and provided new subway lines, stations 
and car parks. 

One of the main goals of this project was to reuse and 
upgrade the existing railways in an attempt to develop 
Naples in a sustainable manner. The connection and the 
integration of old and new tracks shaped a previously non-
existent network and enhanced the capacity and efficiency 
of the regional railway system.40 The most important 
key to the functioning of this network is a smart track 
defined as a loop, connecting all of the city’s suburban and 
intercity railway lines. In doing so, almost 70 percent of 

the Neapolitans lives nearby a station within a 500 metre 
radius. Unlike Young experienced a century ago, it is proved 
extremely difficult to create this subway line through the 
friable volcanic ash and the precipitous inclines of Naples. 
Indeed, to prevent settlement and potential damage at the 
surface, the tunnels should prevalently be located in the 
yellow tuff formation. Since the southern part of the subway 
loop is located near the coastline, where the cohesionless 
granular deposits that lies on top of the tuff layer contains 
17 to 30 metres thick, the metro stations reach depths of 40 
metres which is uncommon and very expensive to build.41

The aim of the City Transportation Plan Project was 
twofold. Besides expanding the public transport network, it 
also had to serve as an opportunity to improve the quality 
of the claustrophobically dense neighbourhoods. ‘We 
decided to give the new stations a role in integrating with 
the urban fabric’ notes Elena Camerlingo, who supervises 
infrastructure of the Commune of Naples.42 For instance, 
Alessandro Mendini did not only want to renew the image 
of the neighbourhood of the Salvator Rossa station, but he 
also wanted to reconnect (literally) different parts of the area. 
Although the surrounding building facades were facelifted 
in a contrasting way, initially not to the likings of the 
Neapolitans, they enjoy growing appreciation nowadays.

Not only the architectural approach, but also an extensive 
use of contemporary art plays an important role in stressing 
the relation between the stations and their urban context. To 
state the uniqueness of each station, the City administration 
committed the project to architects and artists with an 
international fame. However, the attraction of the new 
subway does not only depend on its functionality and 
comfort, the aesthetics plays a fundamental role as well, as 
stressed by an article on the Arte Metropolitana in Domus 
842: ‘The artworks make passers-by talk; some, more difficult 
to interpret, prompt debate. People discuss them and make 
conjectures. The squares of the stations are repopulated and 
once more become meeting places, in the spirit of the ancient 
Greeks who settled nearby’.43 Moreover, the art exports a 
new image of Naples around the world, helping to escape 
its negative reputation as a city in the grip of the Camorra 
mafia.
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Fig. 11
View inside the Toledo metro station.

Photo: Nytimes.com
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Nevertheless, the Neapolitan citizens and city administrators 
neglect this underworld and seemed to be stricken by an 
almost psychological kind of repression. In La citta parallela’ 
Antonio Piedimonte wrote that ’the situation merely becomes 
more shameful. It is indeed difficult to imagine, but we have 
unwittingly turned our backs on ‘the other city. (…) For the 
Neapolitan the “other city” is part of the collective imagination, 
part of the city’s many symbols, signs, and much more, which 
invites a deeper investigation of the city’s “dark side”.’46

Hence, this chapter is a radiografia urbana that wants to 
investigate what lies within the ‘body of Naples’ and review 
the chronology of the several typologies over time. The 
result is an ‘X-ray’ representing the negative of the city and 
showing the immense scale of the subterranean landscape, 
bearing in mind that this is based on a database that covers 
only one third of the entire cavities.
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Fig. 1
Underground aqueducts of Naples.

Ever since the foundation of Naples, water played a vital role in everyday life of its inhabitants. Due to its location 
on a fifteen-kilometre wide gulf along the south-western coast of Italy and at the base of hills in the north and 
west (where floods often originate), this water has always been omnipresent in Naples. The Greeks were the 
first to realise the importance of this beneficial position and exploited this by erecting a military port in the 
fifth century B.C. In the north, different rivers coming from higher up carved their paths in the tuffaceous hilly 
surroundings and flowed into one another before crossing the city and debouching in the sea. However, this 
junction is now marked as a hazardous zone because of flooding risks. Indeed, throughout the history of Naples, 
water not only had positive effects for the Neapolitans, it often posed a treat.

Below the city of Naples numerous caves and channels are 
scattered around. Although these voids seem to be randomly 
positioned, it is the result of centuries long planning and 
constructing of underground water supplies. This study 
aims to probe the history of aqueducts and in this way hopes 
to offer an insight into the origin and diversity of these 
caves. By examining the four main water supply networks 
it is possible to distinguish the aqueducts, with its canals 
and cisterns, from the quarries consequently tracing back 
the true genesis of site specific caves. The analysis of the 
aqueducts will be conducted in two phases: the first one 
examines the sourcing of the water and the transportation 
from the source to the city, the second part deals with the 
distribution of the water within the city boundaries.

Bolla

The construction of Naples’ first aqueduct dates back to the 
foundation of Naples around the fifth century B.C. Around 
this period, a ten-kilometre long aqueduct was built, taking 
its water from the eastern swamps and providing Naples 
with drinkable water for most of the city’s millennial life 
(Fig. 2).1 Despite being the oldest aqueduct, it has been the 
main water resource for Naples. The aqueduct consisted of a 

network of main pipelines and smaller pipelines conducting 
the water from the Volla plain to public and private cisterns 
throughout different parts of the city.

Until the beginning of the twentieth century, the eastern 
swamps remained mostly uninhabited. The fan shaped strip 
of plain land, which spanned an area of 2100 hectares, is 
situated between Naples and the Vesuvius. It faces the sea 
and is embedded on a low inclined landscape that climbs 
its way up to the top of the volcano.2 Originally a deep 
ditch constituted this area before it got filled with volcanic 
materials over the years. This morphology and the presence 
of sandy dunes along the seaside stopped the water flowing 
and favoured the stagnation of the area.3 The Volla plain was 
therefore rich in water and had high fertility rates. This water 
abundance gave rise to new purposes, besides its function 
as water source for the city; agricultural practices, the 
production of vegetables, and wheat milling were the more 
lucrative and therefore main activities.4 
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With an ever-growing population and resultant need for 
food, this production was oft en put before the city’s water 
supply: ‘it was preferred to use the swamp waters to work the 
mills’ grindstones than to feed the aqueducts’ net.’5 A network 
of channels had to be constructed in order to convey the 
water from the Volla plain to the city and for the further 
distribution under the city respectively. A complete and up-
to-date map of the Bolla aqueduct is not on hand.

However, over the years, the government of Naples has 
commissioned technicians and engineers to edit reports on 
the state of conservation and usage of the Bolla aqueduct. 
Engineers in charge investigated the hygienic conditions 
and growth possibilities of the aqueduct and oft en included 
detailed descriptions in their studies. Th e most detailed 
account comes from Guglielmo Melisurgo. At the end of the 
nineteenth century, this engineer inspected the underground 
aqueduct and described it as ‘a huge trunk with numerous 
big branches dividing, multiplying and crossing each other in 
a myriad of twists, as well as smaller straight parts, ending, in 
one case or another, in a tank and a well’ (Fig. 4).6 Melisurgo 
pointed out that the channels constantly vary in section and 
that not a single straight path for more than ten metres can 
be found. However, based on several studies and descriptions 
a route for the Bolla aqueduct can be derived.

Concerning this track, the aqueduct’s network can be divided 
into three sections. Th e fi rst consisted of drainage channels 
embedded in the Volla plain which transported the water 
to an enormous reservoir, i.e. the Casa dell’Acqua, located 
at the south of Casalnuovo.7 Th e second section derived 
from this reservoir, crossed Poggioreale and ran straight to 
the Capuan gate in the east of Naples where it entered the 
city. Th e third and last section is constituted by distribution 
channels that are carved out of the tuff  underground below 

the city centre. From the Fontana dell Formello (the fountain 
near the Capuan Gate) the water followed a path along the 
Via Tribunale (the middle decumanus), descended further to 
the lower decumanus and, fi nally, ended exactly in front of 
Castelnuovo.

As mentioned before, the mills played an important role for 
the production of wheat. Th erefore, the second section of the 
aqueduct was split up into two branches; one followed a path 
straight to the city while the other was solely constructed 
for the mills function.8 Th e total length of the fi rst branch 
was eight kilometres and only dropped down six metres, 
thus, it was only suffi  cient for domestic purposes because 
of the low fl ow rate.9 Th e water fl owed partly covered and 
partly exposed from the Volla plain to the city over a relative 
short track. Th is entails that the water was much less likely 
to be polluted and was consequently considered of a quality 
superior than other local sources or aqueducts which were 
built later on.
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Fig. 2
Bolla aqueduct: route from the Volla plain to Naples. The water was 
collected at  the Casa dell’Acqua (to the south of Casalnuovo) from 

where it was conveyed across Poggioreale straight to the Capuan 
Gate of Naples.
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Fig. 3
Cunicoli of the Bolla aqueduct.

Photo: Il Sottosuolo di Napoli, 1967
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Fig. 4
Plan of cave ‘C0026’ depicting the morphology of a cave complex 

under the Via Tribunali.
Source: Comune di Napoli, Department of the Underground
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Once across the city walls, the water was easily distributed to 
the lower part of Naples following a network of underground 
cisterns, channels and distribution points (Fig. 3). In the 
late Middle Ages the Neapolitans gained access to water 
through about forty fountains and numerous bronzi, i.e. 
little columns about one metre high along the streets.10 Th e 
network also supplied private houses and palaces that paid 
for this privilege. Monasteries, for instance, used water for 
domestic purposes and for their gardens and orchards.11

Unfortunately, aft er more than two thousand years of service 
all this came to an end; the cholera outbreak of 1884 in 
Naples marked the termination of the aqueduct. On top of 
that, the area of the Volla plain had been a subject of interest 
at diff erent times in history: if it was not for its seemingly 
endless water supply, the uninterrupted population growth 
with its inevitable need for expansion put this area under 
great pressure in the second half of the previous century. 
Wild urbanization and deep water pumping from the 
subterranean fl ow caused the soil to dry up and ultimately to 
drop down. Th us, this plain became eventually less suitable 
for sourcing water.12

Aqua Augusta 

‘Somewhere far out there, on the opposite side of the bay, 
high in the pine-forested mountains of the Appenninus, the 
aqueduct captured the springs of the Serinus and bore the 
water westwards – channeled it along sinuous underground 
passages, carried it over ravines on top of tiered arcades, forced 
it across valleys through massive siphons – all the way down 
to the plains of Campania, then around the far side of Mount 
Vesuvius, then south to the coast at Neapolis, and fi nally along 
the spine of the Misenum peninsula to the dusty naval town, a 
distance of some sixty miles, with a mean drop along her entire 
length of just two inches every one hundred yards.’13

Although it is said to have been the largest aqueduct in the 
Roman Empire, the Aqua Augusta is not well known. Apart 
from its main role in the novel Pompeii by Robert Harris, in 
which the author takes the reader on a journey to ancient 
Roman times and, among other things, describes how the 
water of the aqueduct fi lled the roman baths or irrigated 
private gardens and (fi shing) ponds before culminating in 
the Piscina Mirabilis, and apart from the remains of the 
Ponti Rossi in the north of the city of Naples, there is not 
much left  of the aqueduct, literally and literary.

Th e Aqua Augusta dates back to the reign of Roman 
Emperor and founder of Rome Caesar Augustus (63 B.C. – 
14 A.D.). Commissioned by this fi rst Emperor of Rome and 
led by curator aquarum of Rome, Marcus Vipsanius Agrippa, 
its construction took place approximately between 33 and 12 
B.C.14 Th e aqueduct ran from a spring in the community of 
Serino (located in the east of Naples) all the way to Miseno 
(a frazione or borough in the west of Naples) covering a 
distance of approximately 96 kilometres while supplying 
several big cities, such as: Pozzuoli, Naples, Nola, Atella, 
Cuma, Acerra, Baia, and of course Miseno (Fig. 5).15 Th e 
water dropped down 366 metres from a source in the Monte 
Terminio in the province of Avellino and fl owed across 
bridges, along settling tanks and through tunnels, shaft s and 
trenches to its destination in the community of Bacoli.16

Bottom page

Fig. 5
Aqua Augusta: route from the Serino source to Miseno covering a 

total length of approximately 96 kilometres. The aqueduct provided 
several cities such as: Naples, Pompei and Miseno.

Right page

Fig. 6
Piscina Mirabilis

Photo: Mimmo Jodice
Bacoli, 1985
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Remains of these constructions are very rare due to 
earthquakes and volcanic eruptions. Only little evidence 
remains such as the ruins of two bridges belonging to the 
Augustan aqueduct, which gave name to the Ponti Rossi 
district on the eastern slopes of the Capodimonte hill. From 
this point on, the channel followed the route over the San 
Eframo hills, through the Sanita district and across the 
Salvator Rosa metro station where another remains of the 
aqueduct can be found. Near the Porta di Costantinopoli the 
main channel branched south to supply the city centre where 
it joined the distribution network of the Bolla aqueduct.

As was customary in the Roman Empire, the Aqua Augusta 
– also referred to as the Serino aqueduct – was purposely 
built to provision the Roman military fl eet, which was then 
located at Miseno.17 Large amounts of water were required 
for the naval base and the ships. Th erefore, the water from 
the aqueduct was collected in several cisterns, of which 
the Piscina Mirabilis is best known. Th is huge rectangular 
reservoir of 72 metres by 27 metres is entirely dug out of 
a tuff  hill with 48 pillars supporting a fi ft een metre high 
ceiling.18 Beams of light occasionally penetrate the once 
completely covered reservoir and put the spatial qualities 
into the spotlight; two staircases lead to an underground 
place where carefully aligned columns support barrel vaults; 
and darkness and light alternate each other in a way that 
reminds one of the interior of Romanesque cathedrals (Fig. 
6).

Th e Aqua Augusta also fulfi lled other requirements. While 
in the cities the water was primarily used for domestic needs 
and for drinking purposes, the aqueduct served public and 
private fountains as well as baths. Th ese thermae occurred 
especially in the section of the aqueduct beyond Naples, 
near Pozzuoli, where the wealthier Romans lived in their 

exuberant villas. Moreover, as happened in the case of the 
Bolla aqueduct, the water was still, mostly illegally, diverted 
to the fl our mills in the countryside.

Notwithstanding the Romans’ capabilities of engineering and 
constructing, the length of the aqueduct made it extremely 
vulnerable to damage caused by earthquakes. In the fourth 
century, the Augustan aqueduct was restored by Roman 
Emperor Claudius Constantine – the reason why the Aqua 
Augusta is oft en referred to as the Claudius aqueduct – only 
to be defi nitely dismissed one century later due to the lack of 
maintenance and the fall of the Western Roman Empire.19

Carmignano 

Aft er the closure of the Roman aqueduct, Naples had to fully 
rely on its oldest but apparently most trustworthy aqueduct, 
namely the Bolla aqueduct. It was only until the vice royal 
times that an urgent addition to this aqueduct was made. 
Th e Carmignano aqueduct was an extra main pipeline 
built between 1627 and 1629, funded by nobleman Cesare 
Carmignano, who signed a contract with the city in which 
they agreed the collection of ‘fi ft y percent of the income from 
the fees paid by the various mills served by the aqueduct’ in 
return for their investments.20

In the mountains towards Benevento (north-east of Naples) 
the water was tapped from various streams and springs 
and brought to the city in a partly open and partly covered 
conduct (Fig. 7). Before entering the city, the aqueduct split 
up into two main branches: one followed the eastern city 

Bottom page

Fig. 7
Carmignano: route from the mountains near Beneventum to Naples. 
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walls and powered especially the mills while the second 
branch made a detour around Poggioreale to cross the Via 
Foria and run down parallel with the Via Toledo to Palazzo 
Reale.21 The latter branch was of great importance for the 
water supply of the royal palace and military buildings in the 
Quartiere Spagnole. In general, there was an ever-growing 
need for water: fountains supplying drinking water were vital 
for the inhabitants; merchants relied on the water for the 
processing of their products; noble families had private wells 
at their disposal; and public reservoirs constantly had to be 
replenished.

Threats and new Serino aqueduct

The extra amount of water that the Carmignano aqueduct 
brought to the city was quickly found insufficient and 
engineers were constantly looking for more springs and 
streams to connect to the existing Bolla and Carmignano 
aqueduct. By the end of the nineteenth century, both 
aqueducts were replaced by a new Serino aqueduct, taking 
its water from the same source (Fontis Augustei) as the 
ancient one, but now enlarged with another nearby spring, 
namely the Urciuolo source.22

Due to several epidemic outbreaks, this new water 
distribution network was inevitable as the city was affected. 
The poor maintenance of water tanks and the doubtful 
planning of the water network and sewer system caused the 
further deterioration of the water quality, and eventually 
became the ideal environment for heavy bacterial growth. 
Both the aqueducts and the sewers were constructed parallel 
to each other and in case of a leak the water could easily 
seep from one pipeline to another. At times, the situation 
was even worse: the lack of a lime protecting layer on 
the tuff stone, bad maintenance of channels and natural 
cracks in the underground encouraged the intermingling 
of pure and waste water. Not only the sewer system but 
also the cesspools, which were hardly ever emptied, started 
contaminating the underground and eventually poisoned 
the fresh water. However, citizens had no other choice but to 
lower their buckets again and again, even knowing the water 
was polluted; they simply had no alternative. The expanded 
network of channels now cut both ways. While it had been 
supplying most of the city with water for centuries long, it 
also enhanced the immediate and disastrous spreading of 
cholera.23

Threats not only came from pollution and epidemic 
outbreaks but also from the people themselves. As 
mentioned before, the population of Naples grew quasi 
uninterrupted which often lead to insufficient food supplies 
and a shortcoming of the water network. This lack resulted 
in heavy abuse of the aqueduct: the supply channels were 

illegally deviated and water got stolen, both in and outside 
the city. In the fertile Volla plain, for instance, peasants and 
landlords could not keep back from unlawfully collecting 
water from the aqueducts to irrigate their fields and power 
their mills.24

Furthermore, in wartimes the underground canals were also 
often seen as an ideal way to penetrate the city; a tactic the 
Byzantine (537 A.D.) and Aragonese (1442 A.D.) emperor 
both applied when conquering Naples. While the latter 
fought a long and ineffective siege before taking his chances 
underground, the Byzantine first tried to drain the city by 
cutting off the aqueducts outside of the city walls – which 
did not help because the citizens could rely on wells that 
were connected to other, local sources – but eventually had 
to penetrate Naples’ network of channels with 600 soldiers to 
achieve glory.25

The remains

The commission for the subsoil of Naples incorporated in 
their report Il Sottosuolo di Napoli (published in 1967 by 
the city of Naples) a detailed map of the aqueducts’ lay-out 
beneath the city centre based on an intensive study done by 
engineer Gugliermo Melisurgo. When in the years after the 
cholera epidemic of 1884 the new pressurized water system 
already started to break down, Melisurgo was appointed as 
‘head of the city engineering office for “study of the ancient 
aqueducts”’.26 After two years of wandering around in a dark 
and claustrophobic maze under one of Italy’s largest cities 
and meticulously investigating the remains of Naples’ oldest 
aqueduct, his observations and descriptions were published 
in a book: Napoli sotterranea, topografica della rete di canale 
d’acqua profonda in 1889.

The schematic interpretation of these descriptions shows an 
extended grid of conduits mainly following the city’s road 
network. The grid, referred to as the Bolla aqueduct, grew 
parallel with the city’s expansions, thus, it is the culmination 
of adaptations and extensions made throughout Naples’ 
millennial life. In the beginning, when the first pipelines 
were carved out the tuff soil by the Greeks and Romans, 
the aqueduct was obviously not as large compared to the 
descriptions of Melisurgo and the scheme mapped by the 
commission. 
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Fig. 9
Bolla aqueduct superimposed on the caves.
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Fig. 8
Cistern of the underground water supply network.

Photo: Napoliunderground.org 





48

Notes

1  Bonelli, P., ‘Naples ancient aqueducts between civil 
uses and imperial grandeur’. 2012-2013. http://www.
hydriaproject.net/en/italy-underground-naples/
waterworks19/ (1 June 2014).
2  Rasulo, M., ‘Bolla-aqueduct: a two-thousand-year lasting 
service’, in: Brebbia, C. A. and Blain, W. R. (eds.), Hydraulic 
Information Management, WIT Press, Southampton, 2002, p. 
371. 
3  Ibidem, p. 371. 
4  Rasulo, M., ‘A necessary restoration for the traditional and 
historical buildings in Volla plain (Naples, Italy)’, in: Brebbia, 
C. A. (ed.), Structural studies, repairs and maintenance of 
historical buildings VII, WIT Press, Southampton, 2001, p. 
183.
5  Ibidem.
6  Bonelli, P., ‘Naples ancient aqueducts between civil 
uses and imperial grandeur’. 2012-2013. http://www.
hydriaproject.net/en/italy-underground-naples/
waterworks19/ (1 June 2014).
7  Nowadays two streets are named after the ancient 
distribution point: Via Casa dell’Acqua and Via Bolla.
8  Bonelli, P., ‘Naples ancient aqueducts between civil 
uses and imperial grandeur’. 2012-2013. http://www.
hydriaproject.net/en/italy-underground-naples/
waterworks19/ (1 June 2014).
9  It is said that the main track starts at a height of nineteen 
metres above sea level and enters the city at a height of 
thirteen metres.
10  Muto, G., ‘Urban structures and population’, in: Astarita, 
T. (ed.), A Companion to Early Modern Naples, Brill, Leiden, 
2013, p. 52.
11  Rasulo, M., ‘Bolla-aqueduct: a two-thousand-year lasting 
service’, in: Brebbia, C. A. and Blain, W. R. (eds.), Hydraulic 
Information Management, WIT Press, Southampton, 2002, p. 
376.
12  Ibidem, p. 372.
13  Harris, R., Pompeii, Hutchinson, London, 2003, p. 7-8.
14  De Feo, G., R.M.A. Napoli, ‘Historical development of 
the Augustan Aqueduct in Southern Italy: twenty centuries 
of works from Serino to Naples’, in: Water Science & 
Technology: Water Supply,Vol. 7, No. 1, IWA Publishing, 
2007, p. 132.
15  Ibidem, p. 133.
16  Ibidem, p. 132.
17  Ibidem, p. 136.
18  Ibidem, p. 137.
19  Ibidem, p. 133.
20  Muto, G., ‘Urban structures and population’, in: Astarita, 
T. (ed.), A Companion to Early Modern Naples, Brill, Leiden, 
2013, p. 47.
21  Ibidem, p. 53.

By superimposing this scheme with the database on cavities 
of the Municipality of Naples the following conclusive 
remarks can be made (Fig. 9):

1. Large parts of the aqueduct are still unexplored, in 
particular the fragment closest to the coastline. Under the 
ancient Greek agora in the city centre and along the Via 
Tribunali a chain of caverns and tunnels was completely 
cleaned up and opened to the public.  Likewise, the same 
applied for a cave complex beneath the Quartieri Spagnole 
where other caves are grouped together as well.

2.Looking at the database of the Department of the 
Underground it is possible to distinguish the caves on the 
basis of their purpose: apart from hydrographical caverns 
other types of caves can be found in the heart of the city, 
although the difference is clearer when going more to the 
north.

3. The caves that were used to carry and store water can be 
easily noticed based upon their layout. Elongated channels 
with numerous branches meander through thick layers of 
tuff and connect the wildly dispersed storage tanks while 
spanning large parts of the city above. The morphology of 
such a cave is quite different than the room-and-pillar-like 
mining as discussed in the previous text.

When looking at the bigger picture, it is said that only one 
third of this other city has yet to be discovered: ‘In all, from 
the end of world war two to the present, some 700 cavities 
consisting of tunnels, galleries, caves, secret passageways are 
known so far. Greek caves, Roman and Bourbon tunnels, 
catacombs and natural grottos make up a total of a million 
square meters of underground space. [...] Right beneath 
our feet there remains, conservatively, another two million 
square metres of unexplored, undocumented spaces.’27

This study aims at providing a more comprehensive picture 
of the ancient aqueducts that provide Naples with water 
ever since its foundation. The documents at hand point 
out to be insufficient in showing the completeness of this 
underground net. However, by filtering out specific data 
and superimposing several maps it is possible to get a better 
understanding of the topography of the soil where Naples is 
built upon. 
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As mentioned in the above section, caverns of Naples, the extensive use of the subsoil has always been firmly 
rooted in the life of the Neapolitans. For centuries, the subsurface of Naples has been fully exploited and 
inextricably connected with the everyday life of its citizens. This drive to modify the natural environment so 
as to make it safer, more abundant and more pleasing was especially strong in the southern part of the Italian 
peninsula. Different types of cave dwellings were found in this area. On the one hand, natural grottoes were 
furnished to dwell, on the other hand, the ideal geological aspects of the subsoil made it possible to carve out 
artificial caves to serve as homes.

CLIFF DWELLING

The primordial and archetypical approach of cave 
dwelling triggered this design proposal to search a more 
contemporary way of troglodytism by using the latest tuff 
extraction methods. Literature review on the geomorphology 
of the area and an extensive analysis on the underground 
of the city revealed abandoned open tuff quarries with 
great potential. These sites are located in the proximity 
of the historic centre of Naples and are mostly neglected 
nowadays. This text will first of all zoom in on some aspects 
of the Neapolitan life before looking into references from 
other parts of Italy and the world, respectively. Finally, the 
analysis and the goals of the design proposal are briefly 
explained before showing the matching drawings, collages 
and photographs.

City life

The way the Neapolitans live is strongly linked to the 
morphology of their city. There is often a very thin line 
between the Neapolitans‘ private and public life. The 
interference of the street life and the domestic life; of the 
chaotic traffic on the streets and the peaceful tranquillity in 
the monasteries’ gardens; of the darkness and light in and 
outside the historical buildings remains undeniable. The 
architecture stimulates this typical Neapolitan way of living. 

An astounding maze of underground tunnels, large cavities, 
connected pits and caverns seem to be reproduced on the 
surface, but in a ‘negative’ way. Small passageways, voids 
and courtyards on different levels look like they have been 
hollowed out from the urban congested tuff fabric, rather 
than having been consciously conceived. In this regard, 
Naples impersonates the visions of German philosopher 
and historian Oswald Spengler, when thinking about the 
giant cities of the future world in his work Der Untergang 
des Abendlandes. Spengler predicted in 1923 that these cities 
‘would be stone masses harbouring a decadent population of 
neo-cavedwellers.’1 Indeed, between now and last century 
Naples has gulped down its natural environment and 
resembles a cave-like atmosphere at times.

Walter Benjamin and Asja Lacis similarly described Naples 
during their visit around the same time. In their text, 
Naples is referred to as a city that ‘lies deserted in the dusk, 
grown into the rock. Only a strip of shore runs level; behind 
it buildings rise in tiers. Tenement blocks of six or seven 
stories, with staircases climbing their foundations, appear 
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Fig. 1
Map showing the location of several cliffs in relation to the urban 

fabric and topography of Naples.
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against the villas as skyscrapers. At the base of the cliff itself, 
where it touches the shore, caves have been hewn. (...) a door 
is seen here and there in the rock. If it is open, one can see 
into large cellars, which are at the same time sleeping places 
and storehouses. Farther on steps lead down to the sea, to 
fishermen’s taverns installed in natural grottoes.’

Historical and contemporary examples

Like in Naples, the morphology of the landscape guided 
building traditions in other parts of Italy as well. In his 
photo series, Along the wall above the sea, Lars Rolfsted 
Mortensen beautifully captures the Italian habit of building 
in, on and against the mountains along the southern shore 
of the Amalfi Coast (Fig. 2). So as to make life possible along 
this coast, people had to carve their way through cliffs and 
along steep slopes. Houses, churches and hotels are often 
erected several metres above ‘street level’, thus, making them 
accessible only by walking through a labyrinth of narrow 
streets. These small streets – partly open or completely 
covered – are linked to each other with steep and long 
staircases. Roads are stretched along the unpredictable 
coastline; they tunnel through the rock and often run next 
to rough and impressing cliffs over vaulted arch bridges. 
This landscape is sometimes adapted to meet stability 
requirements or to create horizontal and vertical pedestrian 
shortcuts. Therefore, it is not surprising to bump into cliffs 
where natural surfaces blend into man-made brickwork 
and where it is hard to distinguish whether entrances are 
constructed or authentic. This kind of close relation to the 
landscape in which towns are built is not only specific for the 
southern coast of Italy. The Cinque Terre, the rugged coast 
on the Italian Riviera, the rock-cut settlements of Matera 
and the commune Bonifacio on the French island of Corsica 
serve as other exquisite examples.

Turning to this phenomenon in a wider geographical scope, 
other interesting examples can be found as well. Logically, 
caves were originally inhabited as a natural shelter to 
provide protection from the elements in order to survive. 
Anthropologist Jesse Walter Fewkes already pointed out 
in 1910 that these ‘caves showing evidences of habitations 
are widely distributed geographically. Beginning with China 
a belt of cave-dwellings extends across India to Asia Minor 
and Arabia following both shores of the Mediterranean, 
continuing into the Canary Islands, the West Indies, Mexico, 
North and South America.’2 In this paper the author also 
stresses the importance of the geological conditions related 
to troglodytism: ‘wherever geological conditions furnish a 
rock that can readily be worked into suitable caves there are 
generally found ruins of stone buildings (...).’3 However, these 
natural places for shelter became quickly overcrowded as 
the population grew worldwide. The people had no choice 

but to look for other solutions; primitive houses were either 
build in front of the caves or in nearby open fields and thus 
introduced an alternative way of living.4 Only in few places 
on earth contemporary examples of cave dwellings can be 
found, for example the cave houses in Andalucía, Spain and 
the troglodyte structures in Matmata, Tunisia.

Proposal and strategy

In Naples a similar trend is noticeable: people return to 
the idea of carving out the rock to establish supplementary 
rooms for the purpose of living or the stacking of goods. 
Buildings are erected on top of rocks with staircases carving 
their way into the stone, connecting the actual street level 
with the ground floor level of the building. At several 
places, structures seem to be extruded out of the cliffs rather 
than built against it. This idea of embracing the geological 
conditions in order to expand the liveable area in Naples 
formed the basis for the first case study. Interesting sites 
were found while studying the different geological aspects of 
Naples and superimposing them on the city’s map. 

The geological make-up of the Neapolitan subsoil consists 
mainly of a tuff substratum present everywhere in the urban 
area, except in the extreme north-east.5 A large part of this 
tuff formation is covered with a layer of loose pyroclastic 
material – mostly of volcanic origin –, only in lower levels 
marine and lacustrine origins could be distinguished. The 
four impluvia, i.e. vulcanic streams, which run from the 
higher located Colli Aminei, eroded the incoherent top layer 
and made incisions in the hilly areas in the north-west of the 
historic centre.6 Moreover, due to the steep terrain between 
the higher situated plateaus and the lower level areas, erosion 
laid bare the yellow tuff and enhanced tuff stone extraction. 
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Fig. 2
Along the wall above the sea

From top left to bottorm right:  Amalfi, Atrani, Atrani, Furore, Minori, 
Pontone, Positano, Ravello, Sorrento.

Photo: Lars Rolfsted Mortensen
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Fig. 3
Batara

Artist: Anne Holtrop
Photo: Bas Princen
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Fig. 4
Aerial views of cliffs in and around Naples.
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Fig. 5
Close-up of a cliff.

Photo: Mimmo Jodice
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At first, these sites outside the city walls were quarried by 
the Greco-Romans to set up their new town, leaving behind 
large tuff underground galleries along these river beds. Later 
on, open quarries were exploited in the same region but are 
now closed and abandoned, waiting for new possible uses.

Remarkably, these sites are characterized by large cliffs, 
twenty to forty metres high, at the border of former pits 
(Fig. 4). Often bathed in sunlight and faced to the sea, these 
‘walls’ have the potential to be dwelled. With fairly simple 
extraction techniques a strip of three and a half metres wide 
and four metres high is cut out of the cliff. The apartments 
are linearly arranged in this strip filling each panoramic 
room with natural light. Extra indoor space or a terrace is 
gained when the unexpected edge of the cliff wriggles farther 
away from the back of this straight strip. Cantilever rocks 
cast shadows on the windows when the sun is at its peak. The 
atmosphere inside has an ambiguous character; on the one 
hand, the enormous mass of tuff stone above can be sensed, 
on the other hand lightness is achieved by creating spacious 
rooms. The zone in front of the cliff is kept vacant and has 
the potential to become an urban hortus conclusus, i.e. a 
place where the Neapolitans have the possibility to escape 
from the busy city and participate in communal activities.

Referring to the work of Anne Holtrop, this design is 
interested in ‘a possible architecture’. Holtrop believes that 
‘in the conviction that things can always be re-examined 
and reinterpreted, they can also be seen as architecture.’7 His 
work Batara, for instance, ‘balances in a tantalizing and 
delicious way between original, source (evoking images of 
a cave or an old religious location), and something that has 
clearly been manipulated’ (Fig. 3).8 In a similar way, the aim 
of this project is to re-examine and reinterpret the habits 
of quarrying in and around Naples and the vernacular 
building tradition in other parts of Italy. The result is a 
housing typology that roots in the ideas of centuries old 
cave dwellings that nevertheless meets contemporary living 
standards.
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Collage
Frontal view
A continious strip is carved out the cliff.
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Reference
Gomeda Valley

Cappadocia, Turkey
Photo: Stefan Cruysberghs
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Reference
Example of a chain saw machines used 
for quarrying.
Photo: Dazzinemacchine.com
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Reference
Quarry

Mallorca
Photo: Signe Ulfeldt Nielsen
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Drawing
Floor plan

At several points pillars remain so as to 
support the cantilever tuff  mass and 

respect the inhabitants privacy.
Scale: 1/500
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Collage
Close-up facade
Occasionally concrete slabs are added in 
order to guarantee a minimum width or add 
terraces.
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Collage
Close-up facade

A vertical strip is carved: firstly, to manoeuvre 
the machines to the desired height, secondly, 

to furnish the staircase.
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Reference
King Aragon Steps
Bonifacio, Corsica
Photo: Google Images



69

0

40

0

37

0

39

0

35

PR
O

D
U

C
ED

 B
Y 

A
N

 A
U

TO
D

ES
K

 E
D

U
C

A
TI

O
N

A
L 

PR
O

D
U

C
T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PR
O

D
U

C
ED

 B
Y A

N
 A

U
TO

D
ESK

 ED
U

C
A

TIO
N

A
L PR

O
D

U
C

T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

0

40

0

37

0

39

0

35

PR
O

D
U

C
ED

 B
Y 

A
N

 A
U

TO
D

ES
K

 E
D

U
C

A
TI

O
N

A
L 

PR
O

D
U

C
T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PR
O

D
U

C
ED

 B
Y A

N
 A

U
TO

D
ESK

 ED
U

C
A

TIO
N

A
L PR

O
D

U
C

T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

0

40

0

37

0

39

0

35

PR
O

D
U

C
ED

 B
Y 

A
N

 A
U

TO
D

ES
K

 E
D

U
C

A
TI

O
N

A
L 

PR
O

D
U

C
T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PR
O

D
U

C
ED

 B
Y A

N
 A

U
TO

D
ESK

 ED
U

C
A

TIO
N

A
L PR

O
D

U
C

T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

0

40

0

37

0

39

0

35

PR
O

D
U

C
ED

 B
Y 

A
N

 A
U

TO
D

ES
K

 E
D

U
C

A
TI

O
N

A
L 

PR
O

D
U

C
T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

PR
O

D
U

C
ED

 B
Y A

N
 A

U
TO

D
ESK

 ED
U

C
A

TIO
N

A
L PR

O
D

U
C

T

PRODUCED BY AN AUTODESK EDUCATIONAL PRODUCT

Drawing
Sections

The width of the apartments varies 
along the length of the plan.

Scale: 1/500
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Collage
Interiors

Lightweight elements are added and 
contrast with the massiveness of the 

carved out apartments.



72

Image
Snapshots showing the process of 
sculpturing the model. 
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Image
The tools that helped to shape the 

limestone. Sunscreen and a dust mask 
were very helpfull too.
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Rivers underground

Rivers 

Rivers underground
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Italy, and the Campania region in particular, has been the casualty of landslides and floods for centuries. Large 
parts of the country are defined as hydrogeological instable which means that ‘natural and anthropogenic 
processes, related to slope, soil and water bodies, determine hazardous conditions on the territory.’1 Due to the 
combination of complex geological conditions and wild urban development, Campania is one of the most 
vulnerable areas of Europe when it comes to geological hazards.2 For years, climate changes and anthropogenic 
activity have been the main triggering factors causing numerous tragedies all over the country. Measures, - in 
terms of (town) planning, law making, funding and maintenance - have only been taken the last two decennia. 
The following project takes into account this theoretical background and aims at bringing new ideas into this 
complicated matter.

Left page

Fig. 1
The cave where the project is working on superimposed on the map 

of the old riverbeds in Naples. The site is situated along two rivers, 
as well as many other tuff galleies .

The section, aqueducts of Naples, has briefly pointed out 
the hydraulic hazards the Neapolitans had to deal with 
apart from the threats posed by the aqueducts. In this study 
further explanation on the occurrence of flood events will be 
given, as well as a proposal for a possible solution.

Geological aspect

The city of Naples is situated east of the Phlegrean fields, a 
volcanic area in the Campania plain which is particularly 
known for its Phlegrean Caldera and volcanic edifices.3 Since 
130.000 years b.p. consecutive volcanic eruptions formed the 
subsoil of this area. When looking at Naples in particular, 
four different types of formations can be distinguished: the 
oldest one (35.000 years b.p.) is the Campanian Ignimbrite; 
followed by the Pre Neapolitan Yellow Tuff (35.000 – 12.000 
years b.p.); the Neapolitan Yellow Tuff (12.000 years b.p.); 
and a cover of pyroclastic soils (> 12.000 years b.p.).4 The 
latter sequence is characterized by ‘a repeated alternance 
of pumice, ashes, scoriae and paleosoils, usually stratified, 
with a thickness ranging from a few to some tens of metres’, 
thus forming a loose pyroclastic top layer – with high water 
permeability – often leading to a high degree of saturation.5,6

Rainfall events

The rising instability risk of the subsoil is not only due to 
its structure but is always a combination of multiple factors. 
Urbanization of hilly and unfavourable land, larger rainfall 
events and, nowadays, to a more limited extent, seismic 
activities trigger the appearance of natural geohazards.7 In its 
history, landslides, debris-flows, sinkholes and floods have 
struck the city of Naples several times. As mentioned in the 
opening text, the first Greek-Roman town was already hit by 
a mudflow at the end of the fifth century as a result of a flood 
which moved down parts of the Caponapoli hill.8 However, 
it lasted until 1986 for researchers and government to finally 
pay attention to the issue because of landslides in the whole 
of the Phlegrean area after a period of heavy rainfall.9

HYDRO PARK
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Recent studies have shown a rising trend in the average 
annual rainfall throughout the years. It becomes even 
clearer when noting that peak precipitation events occurred 
increasingly in the past century and even on a yearly basis 
nowadays.10 Furthermore, it is also worth noting that the 
characteristics of downpours changed over time: low-
intensity and long-duration rainfalls evolved into short 
periods of rain with high intensity, frequently alternated with 
intervals of little to no rain. These phenomena mostly take 
place in the autumn, winter and in the beginning of spring 
and often lie at the basis of landslides and floods.11

Geological aspects and the increase of rainfall are not the 
only factors underlying these hazards. In times of torrential 
rain, excessive storm water, coming from the hills around 
Naples, is brought to the sea via the city sewer system: 
overloaded pipes and collectors often burst and water seeps 
into the subsoil. The permeable pyroclastic cover then 
becomes saturated, loses its strength, collapses and is often 
even washed away. The consequences cannot be neglected: 
buildings on shallow foundations become subject to (large) 
settlements and cracks may occur while landslides and 
sinkholes lead to even larger disasters. In recent years it has 
become clear that the sewage system of Naples has been 
under-dimensioned and badly maintained.

Anthropogenic influence

As was previously mentioned, the population of Naples 
always kept growing and continued doing so in the last two 
centuries. Especially after the Second World War, ‘the city 
experienced a massive and unplanned expansion. Thousands 
of middle-class residents moved out to the new, more 
comfortable suburbs which were mushrooming around the old 
city. They were later followed by a sizeable number of poorer 
inhabitants who moved out to public housing estates that were 
built from the late fifties onwards. (...) The surrounding hills 
that had been farmed for centuries were suddenly covered 
in high-rise blocks of flats.’12 Due to an increase of the 
population after the Second World War and consequently a 
housing shortage, the city expanded rapidly – unfortunately 
without building regulations or large-scale urban planning.13 

This often illegal and uncontrolled construction flurry 
turned agricultural land into building sites. Moreover, no 
attention was paid to the cultivation of these hilly slopes 
‘causing a progressive decay in the stability conditions of the 
surficial, weathered portions of the loose pyroclastic deposits’ 
thus aggravating the already present instability of the subsoil 
even more.14 In addition, the expansions took place without 
making the necessary adaptations to the existing sewer 
network, leading to some of the malfunctions as described 
above.

Equally, in previous centuries the structure of the soil 
was heavily spoiled by human interactions as well: tuff 
was extracted and aqueducts were built leaving behind a 
large network of forgotten underground voids. The urban 
development did not only neglect valid building codes 
and regulations, it had also disregarded the presence of 
underground caves. Buildings and roads were often erected 
above enormous holes in the ground, separated from each 
other only by a few metres of pyroclastic soil.

The same urban expansion also took place in the Volla 
plain where ‘the original hydrographic system was sharply 
interrupted by physical obstacles, such as the railway, or 
modified and included in the further urban expansion.’15 The 
swampy landscape was completely transformed into a built 
environment, comprised of high apartment blocks, industrial 
buildings and cut through by an extended network of roads 
and railways. Therefore, stormwaters, partly coming from 
the slopes of the Mount Somma and Mount Vesuvius, which 
once flowed automatically to the Volla plain and gathered in 
geomorphologically depressed areas, now have to be drained 
via the sewer system. However, the increase in rainfall events 
was not taken into account during the construction of the 
sewage network and measures are urgently required. 

Proposal and strategy

The starting point for our proposal was formed by 
the resemblance between the hilly area delimited by 
Mount Somma and Mount Vesuvius and the hills left of 
Capodimonte. Both areas are characterized by (large) slopes 
and rather low ground water levels (compared to other 
places in the same district). In case of heavy rainfalls, these 
areas are extremely vulnerable to landslides and flooding. 
The steep inclination of the hills leaves the water no time to 
seep into the soil and merge with the ground water. Instead, 
the water runs down the hills in the loose pyroclastic top 
layer causing landslides and floods. 

Right page

Fig. 2
Cave-ins in the city of Naples.

Photo: Naplesldm.com

Next spread

Fig. 3
Map indicating the hydraulic risks in the region of Naples.

Source: Comune di Napoli

Page 85

Fig. 4
Map showing the thickness of the loose material that lies on top 

of the tuff substratum. From yellow to brown it is possible to 
distinguish the following thicknesses: up to 5m, 5 - 10m, 10 - 20m, 

20 - 30m, more than 30m.
Source: Napoliunderground.org 
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Two strategies may give solutions to this problem: the first 
consists in increasing the permeability of the soil, while the 
second ‘entails releasing the course of the streams flowing 
along the slopes and providing a hydrological system with risk 
mitigation and resource protection devices, such as detention 
basins.’16

By overlapping the geomorphological map with the 
hydraulic risk map and the location of the caves, it becomes 
clear that a detention basin in the ruins of cave ‘C0022’ could 
help in combatting flood risks, potentially ravaging the city 
of Naples (Fig. 3).

This cave is located to the right of two zones which are 
susceptible to flooding and at the confluence of three streams 
in an area which is now of little interest for the Neapolitans. 
Water coming from higher up will be diverted into the 
remains of the cave where it will be temporarily stored before 
gradually releasing it into the sewer system. In that way it 
can discharge this network in the first place. In periods of 
relative drought, mostly in summer, the sewage system will 
then be able to drain the basin gradually, creating capacity 
anew for next downpours.

Because the cave is showing signs of collapses, the proposal 
insists on scraping off the pyroclastic layer – usually few 
metres thick – and mining the tuff stone where possible (Fig. 
4). In other parts of the cave, the cover can be intentionally 
imploded. As a result, the raw contours of the cave plan 
outline a figure in the landscape; the cave is no longer 
covered and becomes a hydrological park in the north of 
Naples, squeezed between the peripheral settlements of the 
Sanità district and the highway.

A pathway linking the Fontanelle area and the Parco del 
Poggio crosses this basin right in the middle and takes 
pedestrians across the embankment which divides the park 
in different storage sections. In the south, the path starts at 
the entrance of a nearby cave. At strategical points voids of 
light are carved out the tuff substratum laying on top of this 
cave and illuminate the underground maze of rooms and 
galleries. A hexagonal staircase takes pedestrians to the top 
of the embankment from where they can continue their way 
up to the Colli Aminei district.

Notes
1  Giulivo, I. et al., ‘Landslide risk and mitigation policies in 
Campania region (Italy)’, in: Margottini, C. (eds), Landslide 
Science and practice, Springer Berlin Heidelberg, Berlin, 
2013, p. 209.
2  Ibidem, p. 210.
3  A caldera is formed when a volcano is spitting such a huge 
amount of pyroclastic material that the roof of the magma 

chamber becomes unsupported and collapses.
4  Aversa, S., Evangelista, A. and Scotto di Santolo, A., 
‘Influence of the subsoil on the urban development of 
Napoli’, in: Bilotta, E. et al. (eds.), Geotechnical engineering 
for the preservation of monuments and historic sites, Taylor & 
Francis Group, London, 2013, p. 17.
5  Di Martire, D. et al., ‘Landslide hazard and land 
management in high-density urban areas of Campania 
region, Italy’, in: Malamud, B. D. et al. (eds.), Natural hazards 
and earth system sciences, Copernicus GmbH, 2012, p. 906.
6  Scoriae: basaltic lava ejected as fragments from a volcano, 
typically with a frothy texture.
Paleosoils: a layer of fossil soil buried beneath other 
sediments or deposits.
7  Di Martire, D. et al., ‘Landslide hazard and land 
management in high-density urban areas of Campania 
region, Italy’, in: Malamud, B. D. et al. (eds.), Natural hazards 
and earth system sciences, Copernicus GmbH, 2012, p. 905.
8  Ibidem, p. 908.
9  Morra, V., et al., ‘Urban geology: relationships between 
geological setting and architectural heritage of the 
Neapolitan area’, in: Beltrando, M. et al. (eds.), The geology 
of italy: tectonics and life along plate margins, Journal of the 
Virtual Explorer, Electronic edition, Volume 26, 2010, p. 45.
10  A peak event is defined as an occurrence in which more 
than 80mm of rain falls within 24 hours. See: Amato, L., 
‘Frane e alluvione nella storia urbana di Napoli’, in: Varriale, 
R. (ed.), Undergrounds in Naples, I sottosuolo napoletani, 
Consiglio Nazionale delle Ricerche, Istituto di Studi sulle 
Società del Mediterraneo, Rome, 2009, p. 74.
11  Aversa, S., Evangelista A. and Scotto di Santolo, A., 
‘Influence of the subsoil on the urban development of 
Napoli’, in: Bilotta, E. et al. (eds.), Geotechnical engineering 
for the preservation of monuments and historic sites, Taylor & 
Francis Group, London, 2013, p. 35.
12  Dines, N., Tuff city. Urban change and contested space in 
central Naples, Berghahn Books, New York, 2012, p. 37.
13  Guarino, P. M. and Nisio, S., ‘Anthropogenic sinkholes in 
the territory of the city of Naples (Southern Italy)’, in: Lovine, 
G. et al. (eds.), Physics and Chemistry of the Eart. Innovative 
modelling approaches for disaster risk reduction, Elsevier, 
Volume 49, 2012, p. 94.
14  Di Martire, D. et al., ‘Landslide hazard and land 
management in high-density urban areas of Campania 
region, Italy’, in: Malamud, B. D. et al. (eds.), Natural hazards 
and earth system sciences, Copernicus GmbH, 2012, p. 911.
15  Mocca, F. D., Palestino, M. F. (eds.), Planning stormwater 
resilient urban open spaces, CLEAN, Napoli, 2013, p. 88.
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Sketch
Section of the park using pencil, wax 
crayon, pastel and charcoal. Inspired 

by the artworks of Christo.  
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Collage
The figure of the park embedded in 
the hilly landscape.  
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Reference
Double negative

Artist: Michael Heizer
1969



90

Drawing
Site plan
Reading the landscape as a radiologist 
to comprehend the landscape with our 
interventions. 
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Reference
Radiography of the human skull. 

Photo: Google Images
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Drawing
Section
Cross section of the dam walls. In times 
of drought it is possible to walk from the 
lower basin to the higher basin through 
the dam. 
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Drawing
Section

Cross section of the stairwell, linking 
the level of the entrance cave with the 

surface of the landscape above.
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Reference
Lucendro dam
Ticino, Switzerland
Photo: Construire en beton
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Reference
Concrete poured over the hills in orde to 

stabilize them.
Hong Kong, China

Photo : Georgaerni.ch



96



97

Drawing
Section

Longitudinal section along the pathway 
that links Fontanelle and Parco del 

Poggio.   
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Collage
Impression of the park during winter.   
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Collage
Impression of the park during summer.
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Reference
Top: The Zion Narrows
Utah, USA 
Photo: Jilloutside.com
Bottom: Surya Kund (stepwell) 
Modhera, India 
Photo: Google Images
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Reference
Marble quarry

Photo: Bas Princen
1998
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Drawing
Index of the level curves drawn in order 
to create the model.  
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Collage
View inside the model.
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Images
Several photos showing the built-up of 
the model corresponding with different 
level curves of the landscape.  
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Image
Isolated islands of 

the hydraulic park.
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The sottosuolo of Naples is an extraordinary network comprising millions of cubic metres of voids. For centuries 
long, the Neapolitans hollowed out the city’s foundation of tuff, which resulted in numerous subterranean 
spaces. The exhibition, Addition through subtraction - The case of Naples, not only aims at providing a 
comprehensive picture of the genesis of this unique world but also attempts to present future strategies.

EXHIBITION

Addition through subtraction is based on three models, each 
representing a different approach. At the entrance room, 
one of the models shows the ‘negative’ of the caves in which 
the exhibition is taking place. It gives a unique three-
dimensional view and helps to orientate oneself in this black 
mass.

The first room gathers all the research material and presents 
an in-depth analysis of the caverns and aqueducts that lie 
under Naples. Maps, photographs and data give an overview 
of the moments in history that played a significant role in 
the expansion of the network of caves due to quarrying 
activities. In a similar way, the evolution of the underground 
aqueducts is explained. Both phenomena were of the utmost 
importance so as to make life in the city above possible.

The second room presents a social approach – the first of 
two case studies dealing with possible future uses. The case is 
interested in the way the Neapolitans dealt with the subsoil 
ever since the city’s foundation. In order to build edifices 
on the surface, the tuff substratum was heavily exploited for 
the quarrying of building blocks. In the hilly northern part 
of Naples, this tuff layer often comes to the surface as large 
cliffs, which made quarrying possible in a more horizontal 
way. Later on, these areas were further exploited as open 
pit quarries but are now abandoned. The fascination with 
the improvisational way in which the Neapolitans expand 
their dwellings – in, against or on top of rocks – inspired 

the idea of carving out a dwelling in these abandoned cliffs. 
Similar to the horizontal (ancient) approach and equipped 
with modern quarry machines; a long strip would be hewn 
out of these almost vertical walls. The apartments are 
arranged linear and thus give each room a panoramic view. 
The concept of this project is derived from the vernacular 
building tradition as seen in Naples and takes this custom 
one step further. A large scale model, drawings and collages 
show the purpose of this project.

In the third room the possibilities of an infrastructural use 
are investigated. Over the past few years, changes in rain 
regime in the Campania region and the instability of the 
subsoil were the main causes of the increase of geohazards 
in Naples. Together with the under-dimensioned sewage 
network this has lead to the occurrence of extreme flood 
events in and around the city. In order to deal with these 
problems, a large cave complex – situated at a confluence 
of multiple streams – in the north of Naples is used as a 
detention basin. In case of heavy rainfalls this basin could 
temporarily store the water and discharge the sewage 
network at the same time. Because the cave is showing 
signs of collapses, the thick stratum of pyroclastic and 
tuff material on top of these voids would be scraped off, 
intentionally imploded or quarried. The contour of this 
cave is then revealed on the surface and creates a new 
landscape. Furthermore, the project is envisioned as a ‘hydro 
park’: a pathway that connects the ancient city below with 
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the suburbs higher up crosses this landscape and invites 
the Neapolitans to discover another part of their layered, 
palimpsestuous city.

The exhibition itself addresses a third, more cultural, 
approach. Situated in a cave some twenty-five metres below 
the Spanish Quarters – a depth which is similar to other 
caves below the city centre –, Addition through subtraction is 
an example of what could take place in these extraordinary 
voids. Due to the depth and historical value of these 
underground rooms and corridors, the research prior to this 
exhibition has proved difficult to think of infrastructural 
or social approaches for this type of caves. Furthermore, 
the specific urban context on the surface leaves little to no 
room for such interventions. However, the same research 
also revealed other initiatives worth mentioning. At Piazza 
Cavour, the Museo del Sottosuolo was opened some years 
ago. Apart from housing an exhibition, this cave is also 
used for ‘speleo’ tours or as concert venue. Occasionally; 
expositions, concerts, meetings and fashion shows also 
take place in other caves. Such events have the ability to 
embed these underground caverns into the cultural life and 
should therefore be encouraged. This may not imply that 
every single cave must be programmed. When remained 
untouched, these caves, which are characterized by an 
unexpected silence, bear witness to the genesis of the lively 
city above.

This exhibition aims to show that, in Naples, in order to 
add something – whether it is a water supply network, an 
expansion to the city walls, a new metro line or a ‘hydro 
park’ – one must subtract from the tuff on which the city lies.
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Entrance room
‘Negative’ model of the voids
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Don Pedro di Toledo Don Pedro di Toledo Don Pedro di Toledo Don Pedro di Toledo Don Pedro di Toledo Don Pedro di Toledo 

Rivers underground

Rivers 

Rivers underground

Rivers 

Room 1
Analysis
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Room 2
Cave dwelling
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Room 3
Hydro park
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