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INTRODUCTION 

Cave construction in this village was a common tradition in the seventeenth and eighteenth centuries. Struc-
tural decay is very frequent because of poor conservation causing collapse in many cases. At present, very 
few studies have stated the historical construction aspects to understand these underground constructions. 
This paper follows a previous study where a documental historical approach has been carried out in the His-
torical Archives of Madrid, Archivo Histórico de Protocolos de Madrid, (from now on AHPM), and in the Histori-
cal Archive of Chinchón (AHCh). These studies revealed that both, the house and the cave were built before 
1754 and they could even be older1696. (González E. 2008). 
First we describe the historical approach based on three main lines: First, the cave construction tradition in this 
village within context: a) main organization, b) extension, c) materials, etc. Next an extended documental his-
torical approach has been made in the AHCh to look for documents about the construction systems used to 
build houses and caves in that time together with a research throughout Spanish Construction Treaties from 
the seventeenth and eighteenth centuries showing main features of caves or underground constructions with 
brick arches and vaults. Explanations and figures will show the most important outcomes. 
Finally, information about the construction of the actual cave is developed showing different arch drawings, 
semicircular and segmental and different vault dimensions providing the most interesting features. A study of 
proportions to demonstrate its stability will determine why this cave has been reinforced with brick and many 
others have not. It has also been described its depth and the vaulted solution employed to cover it, the draw-
ing of the two main semicircular arches 2 ½ brick thick built with five separated leaves laid on edge which 
makes this cave so singular. As no graphic information has been found main plans showing arches and vaults 
have been drawn. This paper presents all the main outcomes as follows: a) the draw up, semicircular and 
segmental arches, b) dimensions: span, depth and width; c) arches bonds: bricks laid on edge or bricks laid 
flat, and d) joints between arches and pillars or masonry walls. 
 
 

ABSTRACT: This paper describes a singular cave found in Chinchón (Madrid) three years ago while refurbish-
ment works were being executed. The cave, situated at a depth of 10 metres, features brick arches and vaults 
and 13 earthenware jars. Constructions of this type were very common in the seventeenth and eighteenth 
centuries in this village as the special earth conditions made digging caves without need of reinforced work 
possible. The most striking characteristics of the cave described in this article are its great depth, plans of two 
galleries at right angles, its interior height and the vaulted solution employed to cover it. Historical construction 
studies of those underground constructions have not been very common. 
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DOCUMENTAL HISTORICAL APPROACH 

The starting point of this paper is to place the cave in context, so information about cave construction is stud-
ied: a) Cave construction tradition, the brickworks and the large earthenware jars found, b) Documents in 
AHCh, where information about building houses or caves could be found and c) Spanish Construction Treaties 
of the seventeenth and eighteenth centuries explaining construction with brick arches and vaults. 

Cave construction tradition in Chinchón and other villages 

Chinchón has been a Villa, title awarded by King Felipe V in 1739 for its loyalty in the Succession Spanish War, 
well known for its tradition in wine and oil production. Many houses built in the seventeenth and the eighteenth 
centuries had a cellar and a cave to store and keep wine in good conditions. The cellar was placed on 
ground level and the cave was an underground construction where wine was stored after fermenting in the 
cellar. Caves consist of galleries with different shaped arched, rarely with cross vaults and in most occasions 
without vaulting; earthenware jars were placed at both sides of the gallery. Some galleries are circular shaped 
see fig. 1 and crossing galleries are uncommon. People could even build the caves by themselves without any 
need of reinforced work as there are special earth conditions. On the contrary, the cave studied in this paper, 
is different regarding its depth, its plans, and the construction system made of brick arches and vaults used to 
reinforce it. The way into the cave was usually from the main courtyard. The cave extension could be as large 
as the floor plan of the house and a cross section could even have different levels. Sometimes caves had ven-
tilation through chimneys opened to the front of the house or opened to the courtyard.  
 

   
Figure 1: Benito Hortelano11 (left), Mesón El Duende (centre) and Casa de los Calva (right);  

(Vega M.A. COAM 2004) 
 
In fact, there are many caves in this village built without any reinforced work, see fig. 1 such as, Benito Horter-
lano 11, cave built with two semicircular galleries, the first one with six earthenware jars and the second one 
with nine; The Ethnologic Museum ‘La Posada’ which is a cave with just a longitudinal gallery, and the very 
original Mesón la Cerca, due to the gallery arches which are supported on stone walls. However, collapses are 
also frequent in this type of caves being some of them Morata 16, with just one longitudinal gallery with nine 
earthenware jars at both sides, Regimiento de León 8 partially ruined, and a singular one, Huertos 15, built with 
a concrete vault. The cave studied in this paper, S. Antón 10, has also collapsed at the end of the main gal-
lery. 
 

   
Figure 2: Cuevas del Vino (left), Ethnologic Museum (centre) and Mesón la Cerca (right);                                 

(Vega M.A. COAM 2004). 
 
Cave construction tradition was also very common in different villages near Chinchón such as Colmenar de 
Oreja. There were about 150 caves in the eighteenth century. Houses without a cave were difficult to find and 
the eldest local people like to mention that the main activity in rainy days was to stay at home digging caves 
or making the existing ones bigger. The result of it was a dark labyrinth dug. The essential differences with the 
particular case we are trying to explain here, is as follows: the plans follow a previous study and it is not the re-
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sult of a casual excavation, and what is more, in this case, the cave is reinforced with brick arches and vaults, 
sure due to its depth. Thirteen large earthenware jars of about 2.25 m high without any inscription were found 
in S. Antón 10, however, most likely they come from Colmenar de Oreja. 

The most famous work done in this village is the production of earthenware jars exported to the whole coun-
try and even to different countries. A great amount of people in this village do this job, producing from 150 
000 to 170 000 huge jars each year. The process to make each one takes a year, that is, to get the earth 
from mines, to prepare it, to get it into shape without any potter’s wheel and to fire it. The result is a huge 
earthenware jar with a capacity of more than 400 arrobas, made so carefully and with such a good mate-
rial that could only be broken with a hard stroke. (Colmenar de Oreja, 1787). 

Historical Archives 

An extended documental historical approach has been made in the AHCh to look for information of the con-
struction systems used to build houses and caves in the seventeenth and the eighteenth centuries. This study 
has been carried out as follows: a) investigation and selection of most relevant documents written at that time; 
b) transcription of such documents, c) an individual study of the main contents and d) an analysis of them with 
the aim of setting the age of construction of this cave and the construction systems used to build caves in this 
village. The first documental historical approach has led to the following conclusions: the house was built be-
fore 1753 and probably even before in 1696, (main documents are shown in Fig. 3) and documents consulted 
revealed that construction information, houses and caves plans were not shown in documents. This fact has 
taken us to search for construction information elsewhere. 
 

     
Figure 3: Documents found in the Historical Archive of Chinchón, AHCh c, 7.415/ 1753 (left), AHCh d, 711/ 1769 

(centre) and AHCh e, 16.439/ 1696 (right). 

Cave construction in Construction Spanish Treaties 

The objective of the following work was to find out information about cave construction in Spanish Construc-
tion Treatises written in the seventeenth and the eighteenth centuries. The outcomes of this research are: 
 
a) Underground cave construction information is scarcely explained in Spanish Construction Treaties of the 
seventeenth and the eighteenth centuries and neither in the later ones; this includes drawing plans, access, 
excavation process, depth, inside height, and the following process carried out to reinforce the excavation 
previously made. The following lines show why the arches raised in the main gallery have in the top two 
courses of bricks laid flat directly in touch with the earth, as a provisional structure, and under them there are 
two independent brick courses laying on edge. S. Nicolás 1639 states that If any vault were to be built under-
ground, the falsework could be made just over the earth, with a framed-timber falsework with the shape cho-
sen; and once the earth is clear, the result will be as perfect as the one built above ground level. 
 
b) Construction of brick arches and vaults above ground level is widely presented in Spanish Treaties. Tosca 
1727 states that arches and vaults can be made of stones, bricks placed flat, or bricks laying on edge. To show 
the drawing of brick arches and vaults, S. Nicolás 1639, mentioned the five most common arches, among 
them, the semicircular one, which is the most perfect one or the segmental arch (fig. 4). He also adds that 
both, the number of bricks or voussoirs, must be an odd number, and also the way arch is joined to the walls. 
The most common brick vaults are the semicircular vault, the spherical vault and the cloister vault. Torija, J. 
1661, just explains the drawing of different arches and vaults, but there is no explanation about materials or 
arch bonds used. 
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Figure 4: Segmental arch, Semicircular vault, Segmental arch and Cloister vault; (S. Nicolás 1639) 

 
c) Construction solutions mentioned in Construction Treaties are related to arches bonds: brick laying on edge 
or courses of bricks flat. Some arches shown in this paper are of both types at the same time. It has not yet 
been found a reference of this way of building. Construction of an arch of five separated brick courses laying 
on edge is also singular at this time; later nineteenth century Spanish Construction Treaties such as, Espinosa 
1859, Fornés y Gurrea 1857, Ger y Lóbez 1898, give information about arch bonds. However only three brick 
courses laying on edge are explained and authors always pointed out that bricks should be joined in a certain 
way, see fig. 5.  
Tosca 1727 says that the semicircular arch is perfect when it has appropriate walls to resist its thrust. If it is ma-
sonry made, or with bricks placed flat, it is just useful for a false work or for ornamental purposes. Bricks should 
be placed flat following the false work and no other skill will be necessary. The second one can be made with 
bricks laying on edge, which if made with good plaster is very strong. To build it, it must be taken into account 
the following: 1. As the key stone shouldn’t be on a joint, number of voussoirs must be odd. 2. Once the cintrel 
is fixed in the arch centre, see fig.5 (left) bricks will be perfectly placed pointing to the centre and at both sides 
of the arch at the same time. These instructions must be followed until the arch is finished. 
 

  
 

 
 

Figure 5: Brick arch bonds: Espinosa 1859 (left) and Ger and Lóbez, 1898 (centre and right) 
 
d) Spanish Construction Treaties mentioned general rules to dimension arches, vaults and the abutments 
needed to resist its thrust. Tosca states “The following rules are mostly based on the experience and not on a 
Mathematic demonstration. Following Tosca 1727, there is no doubt that arches and vaults developed a great 
thrust against the abutments because they are being built with stones wedge shaped. As gravity presses them 
to make them fall on the ground, the wedge shape added press each other and all together to the walls that 
support them. For that reason, these walls called counterforts must be proportionally reinforced to resist this 
thrust. To dimension them is necessary to pay attention to the arch shape and to the walls height.  
Rieger 1763 states that nevertheless this lightening, if stones are arched shaped, there is always a thrust to both 
sides, which must be considered in works, and depends on the arch shape and height. In underground con-
structions, without any doubt, the thrust is smaller because walls and pillars are supported by the counter part 
that the ground makes against them; if arches are built above ground level, it must be taken into account first 
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that the higher the pillars are, the easier can collapse in the base. 
With regard to the arch thickness needed for an underground construction, as it is the case of this cave which 
is built 10 meters underground, Tosca states that there is not a fixed rule to follow to give a dimension to the 
thickness of an arch and that a sensible architect must decide it based on the material resistance used to 
build it, and the weight the arch must support.  
 

 

 

  
Figure 6: Tosca 1727 (left), Ger y Lóbez 1915 (centre) and Rieger 1763 (right).  

DESCRIPTION OF THE ACTUAL CAVE 

Cave discovery and approaches 

The actual owner did not know there was a cave under his house till rehabilitation works were carried out in 
the house. A wall in the cellar in a suspicious entrance, and a small trapdoor in the kitchen’s floor gave him the 
clue. Lately a third approach in the back courtyard was discovered. The cave had big piles of rubble in the 
two main entrances, the cellar and the courtyard, so the only way to get into the cave was the third one, the 
trapdoor in the kitchen which leads 7 metres down to the cave through an 80 cm round vertical brick chim-
ney. From this point three inspections were made: 1) A trapdoor was opened and the vertical round brick 
chimney was discovered. After descending through it with ropes, the existence of the cave was a fact; 2) Car-
rying lanterns, measurement tools and a digital camera, they discovered the cave and 3) the real extension of 
the cave was checked with hand tools and other means. After the third visit, its owner described it as follows: 

It has two galleries, the shortest one is perpendicular to the long one which is about 30 m long and 1.70 m 
wide. After descending about 10 m it goes along 14 m N-S direction and at both sides large earthenware 
jars can be found. After going north and changing the direction to the N-NW there is a strong slope with 
steps along 11 m, and now on without jars and also without any masonry work. The last part goes up 5 m NE 
where there is such a pile of rubble that makes impossible to go through it. The main axe going to the South 
seems to be longer, but it is also covered with rubble. The chimney that had led us to the cave finishes in the 
shortest and perpendicular axe where four huge earthenware jars and brick masonry arches and vaults can 
be found. (Jiménez J., 2005) 

Cave and house plans  

Plan drawings show that the joint of the two axes the long one of about 30 m and the short one of 8.65 m is lo-
cated in the centre of the main patio of the house. Information about the construction process of both, the 
house and the cave was not found, see Fig. 7. Real extension of the cave still remains questioned. Excavations 
carried out have revealed three connected elements between the house and the cave: the trapdoor, the 
cellar on the ground floor and the garden, but interruption of works at the end of the main axe, leaves there a 
question unsolved.  

Masonry works: brick arches and vaults 

Masonry works used to reinforce this cave make it special and different to many others. Brick arches and vaults 
in the long axe will be first shown and then the short and most original axe will show the more interesting brick 
works. Starting from the cellar entrance at ground level, and going down 10 m, after descending 38 steps, the 
first part of this gallery is built without brick work, as is the most usual way to leave excavation works in this vil-
lage. After going straight along 5 m and a next change of direction of 9.40 m, brickworks start. There are two 
stretches of different sizes, the first one is 1.68 m x 1.60 m and the second one is 1.68 m x 1.25 m. The three seg-
mental arches perpendicular to the longitudinal axe are also of different sizes, one of them is built with three 
separate leaves of brick laid on edge and the other two are built with two separate leaves of brick laid on 
edge and over them two brick leaves laid flat. The final thickness of the three of them is similar. 
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Figure 7: Cave and house floor plan (left), and house and cave cross section (right); (Jiménez J., 2005) 

 
The four arches perpendicular to the previous ones, and also shown in Fig. 8, are raised lower than the ones 
described before, two of them are built one foot depth with two separate leaves laid on edge, and the other 
two ones, with bigger spans, are built in the same way, but they have two more leaves of brick laid flat. Four 
large earthenware jars are placed just behind them, two of 1.90 m high and the others 2.10 m high. This part of 
the arch ceiling is semicircular and it is not brick built. Walls going along the longitudinal axe before the axis 
crossing have been masonry built. The last part of this main axe repeats the same construction as mentioned 
before, two stretches nearly square with segmental brick arches and four large earthenware jars. 
 

 
Figure 8: Cave floor plan; (Jiménez J., 2005) 

 
Most interesting brick works are placed in the secondary axe built under the main patio of the house. This 
arched ceiling has a bigger span and height than the longitudinal axe. Floor and elevation plans have been 
drawn up showing to be very similar to a small chapel with an irregular polygonal apse, covered with a spheri-
cal brick vault, which led us to think of a certain religious purpose. Next to it, a semicircular brick arched ceil-
ing of 5 m long is developed looking very similar to a transept. It is supported in the two main semicircular 
arches that will be explained below. Following this ceiling, a cloister brick vault has been built. Afterwards each 
brick construction will be exposed. Brick vaults are shown in Fig. 9. 
The perpendicular axe is finished as an irregular polygonal apse of a span of 3.45 m and a height of 4.60 m. 
Walls are masonry built with big stones and have three brick courses laid flat, each 1.20 m high, from floor level 
to the raise of the spherical vault bounded with two bricks laid on edge. Two huge earthenware jars, the larg-
est ones, of 2.25 m high, are placed in this apse. It has a span of 1.72 m and it is 5.50 m high. It is 3.90 m long 
and it is finished at both ends with two low brick arches. It is supported in the two principal semicircular arches. 
The round brick chimney is found in the vault which shows the place where the cave was found. It is also pos-
sible to go to the upper part of this vault due to an opening, very similar to an inner window that is opened to 
the transept and allows the way through it.  
In the transept, two more arches are found. A segmental 2 ½ brick thick arch built with two brick-on-edge 
courses, two leaves of brick laid flat and two horizontal brick courses, and a semicircular bonded arch ½ brick 
thick and of a width of 2 ½ brick. Main photographs are shown in Fig. 11. 
The most original work of the whole construction is the raising of the two main arches. Both of them are built 
with five separate brick-on-edge courses which make them very original. No written nor graphic information 
similar to this way of buildings arches has been found. See fig. 10; Three separate brick-on-edge courses used 
to build an arch has been found elsewhere. The first and biggest one has a span of 3.05 m and it is 2 ½ feet 
thick Fig. 11 showed the movement produced in this arch, as its central part has descended around 14 cm. 
The second and smaller one is also semicircular and brick built with a span of 2.10 m. It is placed between the 
semicircular vault and the cloister vault, this fact makes that its depth is different depending on the point of 
view, that is, ½ brick thick from the cloister vault, but 2 ½ brick thick if seen from the semicircular vault. 
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Figure 9: Perpendicular axe cross section (left) and main longitudinal gallery arches: floor plan and cross sec-

tion (right); (Drawings made by the author) 
 
Next a cloister vault one brick thick has been built with 1.62 m of span. Its main dimensions are 2.10 m x 1.62 m; 
it is raised from 2.70 m in the lowest part and goes up to 3.75 m in the highest part, see Fig. 11. This axe ends 
with a low arch built with a span of 2.10 m and a width of 0.65 m. It is 1 ½ brick thick built with two separate 
leaves of brick laid on edge and over them two more brick courses laid flat.  
 

          
Figure 10: Two main arches elevations: viewed to the apse (left) and viewed to the cloister vault (right);      

(Drawings made by the author) 
 

    
Figure 11: Semicircular vault; perpendicular view (left) and longitudinal view (right) 
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CONCLUSIONS 

To acquire a better understanding of underground constructions, we have shown an extended review and a 
documental historical approach to cave construction of the seventeenth and eighteenth centuries which can 
be hardly seen in the existing bibliography.  Our objective was achieved by means of the empirical study of 
the cave existing in San Anton 10. We have seen its originality in construction with its great depth, its plans con-
sisting of two galleries crossing perpendicularly, the interior height and the vaulted solution employed to rein-
force it. The construction of the two main arches built with five independent leaves of ½ foot brick thick, is so 
uncommon that no document showing a similar way of building arches has been found so far, only three 
separate brick-on-edge courses used to build an arch has been found in Spanish Construction Treaties of nine-
teenth century. This documental historical approach and construction studies carried out in this paper will be 
the starting point of other future studies in order to enrich and thus get a deeper understanding of these un-
derground constructions. 

REFERENCES 

Espinosa, P.C., 1859: Manual de construcciones de albañilería. Madrid: Severiano Baz. 
Fundación COAM, 2004: Arquitectura y desarrollo urbano. Tomo XI, Comunidad de Madrid, Chinchón: 

Comunidad de Madrid.  
Ger y Lóbez, F., 1898: Tratado de Construcción civil. Badajoz: La Minerva Extremeña. 
González, E., 2008: Construcción de una casa y cueva en Chinchón, recorrido histórico. IV Concurso de 

Investigación sobre Chinchón y su entorno: To be published by Chinchón’s Council. 
López, M.; Castillo, J.; Candela, P., 2002: Arqueología industrial y memoria del trabajo, el patrimonio industrial 

del sudeste madrileño, 1905-1950. Aranjuez: Doce Calles. 
Nero, N., 1953: Chinchón desde el siglo XV. Chinchón: Ayuntamiento de Chinchón. 
Serrano, C., 1996: Guía histórica ilustrada de Chinchón. Madrid: Celeste. 
San Nicolás, F. L. 1639: Arte y Uso de arquitectura. Primera parte. Ed. Facs. Valencia: Albatros Ediciones. 
Tosca, T.V., 1727: Tratado de la Montea y Cortes de Cantería. Madrid: Imprenta de Antonio Marín. 
Rieger, Ch. 1763: Elementos de Arquitectura civil. Madrid: Instituto Juan de Herrera, 2005. 
 
Archivo Histórico de Chinchón, (AHCh): 
AHCh a, 16.439/ 1696. 
AHCh b, 7.415/ 1753. 
AHCh c, 711/ 1769. 

ACKNOWLEDGEMENT 

To Jiménez J. who made the first photographs, plans and investigations work. 


