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LA ARQUITECTURA DE LA ESCASEZ. LAS CASAS
BARATAS DE SANT CUGAT DE SALT DE 1956

THE ARCHITECTURE OF SCARCITY: THE LOW-COST
HOUSING OF SANT CUGAT DE SALT IN 1956

Ramon Ripoll Masferrer, Fernando Julidan Pérez,
Xavier Espinach Orus, Narcis Verdaguer Pujadas

Las casas baratas de la posguerra
espafola son grupos de viviendas
sociales que se construyeron, a
partir de mediados del siglo xx,
con una gran simplicidad
constructiva. Nuestro objetivo es
demostrar la relacion entre la
carencia de materiales durante la
postguerra espafiola (1940-1960) y
la calidad espacial, urbanistica y
arquitectonica, de muchas de
ellas, y sobre todo investigar las
posibilidades constructivas de la
boveda vaida. La metodologia de
trabajo ha sido teodrica y practica a
la vez. El levantamiento
planimétrico del conjunto
urbanistico y las topologias
edificatorias actuales nos ha dado
la posibilidad de conocer, de
primera mano, sus caracteristicas
arquitectonicas. Sobresale la
utilizacion del sistema
constructivo de las bovedas
vaidas de mahon atirantadas con
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cables, de bajo coste de
construccion, de grandes
posibilidades compositivas y de
una durabilidad contrastada. Una
tecnologia que ha obligado a
respetar la integridad del conjunto
de esta parrilla de espacios
estructurales.

Palabras clave: Casas bharatas,
viviendas sociales, techo
abovedado, estructura ligera

The low-cost housing that began to
be constructed in the middle of the
20th century in post-war Spain was
characterised by its simple
construction. Our objective is to
demonstrate the relationship
between the lack of materials
available in post-war Spain (1940-
1960) and the spatial, urbanistic and
architectural qualities of these
houses. Above all, our objective is
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to research the constructive
possibilities of the vaulted ceiling.
This study's methodology is both
theoretical and practical. Collecting
planimetric information on the
urban complex and the existing
building typologies has allowed us
to understand, first hand, the
houses’ architectural
characteristics. The system of
construction employed to build the
houses stands out for its use of
vaulted hollow brick ceilings braced
with cables. This design makes the
houses inexpensive to build,
accommodates a range of
compositional possibilities and has
proven durable. This technology has
gained respect for the structural
integrity created by the complex of
this grid of structural spaces.

Keywords: Low-cost houses,
social housing, vaulted ceiling,
lightweight structure



Introduccion

En la historia de la arquitectura, la es-
casez economica y de materiales, no
siempre corresponde a precariedad ar-
quitectonica y urbanistica. Las dificul-
tades en la reconstruccion de la vivien-
da de la postguerra espafiola, llevaron
a una situacién de ingenio administra-
tivo y sobre todo tecnologico (Gomez
2006). El ejemplo que presentamos, las
viviendas de San Cugat de Salt (1956)
proximo a la ciudad de Girona en Es-
pafia, es un interesante caso de cons-
truccion de un barrio con un coste ba-
jo. Hace una interesante resefia sobre
el concepto de “vivienda humilde” y su
relacion con el disefio arquitectonico,
asi como sus imbricaciones con el sis-
tema tecnologico y el coste de la obra
(Lopez 2003). Las autoridades de la
época eran conscientes de las aporta-
ciones y novedades tecnologicas lleva-
das a cabo:

“El patronato provincial de la vivienda...
tiene como objetivo dar una vivienda de-
corosa y sana... hay que destacar la ac-
tuacién llevada a término por los arqui-
tectos Ignasi Bosch Reig, Josep Claret y
Joaquim Masramon y otros...“ (Gober-
nador civil de Gerona, 1962).

Remarcamos unos sistemas cons-
tructivos de gran simplicidad (bovedas
vaidas de mahon sobre tabiquillos ce-
ramicos) e ingenio a la vez (atiranta-
das con cables de acero). Una tecnolo-
gia que permite construir unas
topologias arquitectonicas y una mor-
fologia urbanistica de grandes posibi-
lidades compositivas. Conocer en pro-
fundidad el funcionamiento de este
tipo de construcciones, de peso redu-
cido, resulta indispensable para cual-
quier intervencion restauradora.

El concepto de casas baratas fue de-
finido en sucesivas leyes: 12 de junio
de 1911, 10 de diciembre de 1921, 8

de julio de 1922, etc. Unas fechas lige-
ramente anteriores a las grandes crea-
ciones del movimiento moderno (Gro-
pius, le Corbusier, Mies Van der Rohe,
etc.) pero que apuntaban en la misma
direccion en los aspectos sociales (vi-
vienda digna para todos), urbanisticos
(racionalidad urbana), arquitect6nicos
(funcionalidad y sencillez), tecnoldgi-
cos (nuevos sistemas constructivos) y
econdmicos (reduccién de costes).

Restricciones del hierro y la
boveda vaida

Las limitaciones impuestas en la uti-
lizacion del hierro en el sector de la
construccion durante la posguerra ci-
vil espafiola fueron de gran importan-
cia. Debido a la escasez y el correspon-

1y 2. Vista general del barrio de Sant Cugat.

3. Proceso constructivo (Archivo historico de Girona).
1 and 2. General view of the Sant Cugat
neighbourhood.

3. Construction process (Historical Archive of Girona).

Introduction

In the history of architecture, scarcity of money and
materials has not always endangered architectural
and urban innovation. The difficulty of reconstructing
Spanish post-war housing led to an ingenious
administrative and technological solution (Gémez
2006). The houses of San Cugat de Salt (1956) near
the Spanish city of Girona represent an interesting
case of a neighbourhood constructed at low cost. An
useful outline has been made of the concept of
“humble housing” and its relationship to
architectural design, as well as its imbrications with
the technological system and the cost of labour
(Lopez 2003). The authorities of the era were
conscious of the technological advances and
innovations that were occurring:
“The board of provincial housing. . .has the objective of
providing decent and healthy housing. ... Of note are
the actions carried out by architects Ignasi Bosch Reig,
Josep Claret and Joaquim Masramon, among
others..." (Civil Governor of Gerona, 1962).
We highlight a few systems of construction that are
both simple (vaulting hollow brick ceilings over small
ceramic partitions) and ingenious (bracing with steel
cables). This technology accommodates both the
construction of several architectural typologies and
an urbanistic morphology with a wide range of
compositional possibilities. An in-depth
understanding of the functioning of this type of
lightweight construction appears to be
indispensable for making restorative interventions.
The concept of low-cost housing was defined in
successive laws, beginning with a law passed on 12
June 1911. Later laws include those made on 10
December 1921 and 8 July 1922. These dates
slightly precede the major architectural works of
Modernism (Gropius, le Corbusier, Mies Van der
Rohe, etc.). However, the housing described in the
laws shares the same social (dignified housing for
all), urbanistic (urban rationality), architectural
(functionality and simplicity), technological (new
constructive systems) and economic (cost reduction)
values articulated by the Modern movement.

Restrictions on steel and the
ribbed vault

The limitations imposed on the construction sector’s
use of steel in post-war Spain were of great
importance. Because of the scarcity and the
corresponding increase in the cost of steel and
concrete, the Catalan vault was developed to
resolve the structural building problems that
resulted from the lack of materials. The constructive
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advantages of the vault were that when using flat
hollow brick, walls, lintels, arches, sills and other
structural features could be made. Importantly,
this process lead to a simplified and rational
system of building (Gulli 1994).

The prohibition on using iron for construction
affected the construction of walls and roofs, which
typically measured 6 metres for a simple bay and
12 metres for a double bay. The law advised that
the metallic frame for roofs of larger buildings be
substituted with reinforced cement. The reduction
of metallic elements was most necessary in
housing construction. Alternative construction
procedures (cement elements reinforced with
minimal metallic frames, wooden roofs and, above
all, brick vaults) were therefore implemented and
adapted to the circumstances of each zone. The
law advised that house roofs be reconstructed as
brick vaults and required that the amount of iron
used in balconies, railings, pipes, plates, bars and
other elements be reduced. For official projects,
the law allowed the use of 7 kg of iron per m? of
building space. The regulations that led to this law
were approved on 22 July 1941. The cases of
greatest interest to our study are the buildings of
this era whose walls and ceilings were made
exclusively of ceramic hollow brick. These
buildings were characteristically covered with
four-sided vaults, with a single thick layer covering
the walls or with small partitions of hollow brick 1.
Many architects have applied this technology in
their designs, uniting the traditional local brick
vault with the structural simplification of the four-
point vault (which had been previously
implemented in the buildings of several
universities, including the University of Barcelona).
The type of vault that was most used during the
post-war years (especially in the regions of Girona)
was the lowered four-centred arch that allowed
for a significant amount of space to be covered
with very low arch rises (25 to 45 cm) (Ripoll
2007). The versatility of this building technology
did not go unnoticed by architects as important as
Le Corbusier and others (Gulli 1994) 2.

Urbanism

The group of houses in Sant Cugat de Salt was
approved by the Home Building Association (Obra
Sindical del Hogar) in 1946. The project, which
began in 1954 and was completed in 1956, was
designed by architect Ignasi Bosch. The location
selected for the project corresponded to the
western side of the city and was situated next to
Olot-Girona railroad line on a plot of land that was

4. Proceso constructivo de la béveda vaida
(dibujo: R. Ripoll).

4. Construction process for a ribbed vault
(drawing: R. Ripoll).
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diente incremento econdémico del hie-
rro y el hormigon, la boveda catalana
se present6 como una técnica construc-
tiva para resolver el problema estruc-
tural en la edificacion. Las ventajas
constructivas fueron que con mahon
plano se podian realizar: paredes, din-
teles, bovedas, soleras... dando lugar
a un sistema simplificado y racional de
gran importancia (Gulli 1994).

La prohibicion del hierro en la cons-
truccion afectaba la realizacion de los
muros y los techos (de luces normales
de 6 metros en crujia sencilla y de 12
metros en crujia doble). La ley también
aconsejaba que en las cubiertas de luces
mayores se sustituyeran las armaduras
metdlicas por otras de cemento arma-
do. En la realizacion de viviendas era
precisa la maxima reduccién de elemen-
tos metalicos sustituyéndolos por otros
procedimientos constructivos (elemen-
tos de cemento armado con armaduras
metélicas minimas, techos de madera, y
sobre todo con bovedas de ladrillo) se-
gun las posibilidades de cada zona. Es-
ta ley aconsejaba hacer los techos de las
viviendas nuevamente con bovedas de
ladrillo. Obligaba a la reduccion del hie-
rro en balcones, barandillas, tuberias,
chapas, rejas, etc. Admitia en los pro-
yectos oficiales el uso del hierro hasta
un peso determinado de 7 kg/m’ de edi-
ficacion. El Reglamento que desplegd
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esta ley fue aprobado el 22 de julio de
1941. Los casos de mayor interés son
los edificios de esta época que se reali-
zaron con paredes y techos exclusiva-
mente de mahon ceramico, caracteriza-
dos por estar cubiertos con bovedas de
cuatro puntos de una unica ldmina de
grueso sobre paredes o tabiquillos de
mahones 1.

Muchos arquitectos aplicaron esta
tecnologia uniendo la tradicion local (la
boveda de ladrillo) y la simplificacion
estructural de la boveda de cuatro pun-
tos (experimentada con anterioridad en
algunas universidades como la de Bar-
celona). La béveda mas utilizada, du-
rante los afos de la posguerra (sobre
todo en el caso de las comarcas gerun-
denses), fue la de cuatro puntos rebaja-
da que permitia cubrir luces importan-
tes con flechas de poca altura (de 25 a
45 c¢cm) (Ripoll 2007). Las magnificas
caracteristicas de este tipo de tecnolo-
gias no pasaron desapercibidas a arqui-
tectos de la importancia de Le Corbu-
sier y otros (Gulli 1994) 2.

El urbanismo

El grupo de casas de Sant Cugat de Salt
fue aprobado por la Obra Sindical del
Hogar en 1946. El proyecto fue elabo-
rado por el arquitecto Ignasi Bosch. Su
construccion se realizo entre 1954 y



5. Ordenacién general del barrio de Sant Cugat
(dibujo: R. Ripoll).

5. General ordering of the Sant Cugat neighbourhood
(drawing: R. Ripoll).

6. Planta general del barrio de Sant Cugat
(dibujo: R. Ripoll).

6. General design of the Sant Cugat neighbourhood
(drawing: R. Ripoll).

1956. La ubicacion escogida corres-
pondi6 a la zona oeste de la poblacion,
junto al trazado del ferrocarril de Olot
a Girona. Los terrenos de 26.244 m?.
Las viviendas se organizaron en ocho
manzanas de casas unifamiliares en hi-
lera de dos plantas de altura. En el cen-
tro se hizo una novena manzana (pla-
za central) formada por cinco casas
especiales en hilera con una altura de
tres plantas. Las viviendas unifamilia-
res, facilitaban una ordenacién de ba-
ja densidad. La disposicion de edifi-
cios lineales con retranqueos, evitaba
la simplicidad compositiva. La crea-
cién de una plaza central con cinco vi-
viendas y locales comerciales en la
planta baja, gener6 la idea de unidad
espacial al conjunto. Es interesante re-
marcar que las casas baratas espafio-
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las, realizadas durante la posguerra,
tienen una cierta similitud de objeti-
vos con muchas promociones de vi-
viendas realizadas entre 20 y 30 afios
antes en Europa 3.

Grandes espacios abiertos, calles an-
chas, edificios de baja altura, y zonas
ajardinadas. La relacion entre el espa-
cio publico y el privado se logré gra-
cias a una proporcion adecuada en-
tre la plaza, el porche y las casas (en
la zona comercial) y entre la calle, los
jardines y las casas (en la zona residen-
cial). Las calles son de 12m de anchu-
ra. Los solares se organizan longitudi-
nalmente y tienen una superficie que
oscila entre 165 y 185 m?. Los interio-
res de las manzanas se organizan a par-
tir de pasajes de 3m., de anchura, que
sirven de acceso a los jardines poste-

26,244 m?. The houses were organised in eight 265
blocks of single-family, two-story houses that were
arranged in a row. In the centre, a ninth block (plaza
central) was made, which consisted of a row of five
special three-story houses. The single-family
housing facilitated a low-density population
distribution. The layout of the linear buildings, which
were set back from the road, created compositional
interest. The creation of a central plaza of five
houses with commercial establishments on the
ground floor contributed to the spatial unity of the
complex. It is notable that the low-cost houses of
Spain that were built during the post-war period
share similar objectives with much of the housing
built 20 to 30 years earlier in Europe 3.

Bosch's design included large open spaces, wide
streets, low buildings and gardened areas. The
relationship between public and private space was
made possible by maintaining harmonious
proportions among the plaza, the porch and the
houses in the commercial zone and among the
street, gardens and the houses in the residential
area. The streets were 12 m wide. The plots were
organised longitudinally and varied between 165 m?
and 185 m The interiors of the blocks were
organised around passages 3 m wide, which served
as an access to the rear gardens. The open central
plaza acted as an urban nucleus that organised the
orthogonal plot of the streets (Bosch 1956). The
building rows were designed to prevent
neighbouring houses from facing each other when
possible. For this reason, the fagades of many of the
houses are hidden from the view of the neighbours.

The architecture

The design of the house varied according to whether
it had 2, 3 or 4 bedrooms. The accessibility of the
entrance also introduced a typological variant in the
houses set back from the street corners. The
majority of the houses followed a standardised
model to promote cost reduction. Each house had a
stair entryway (4.5 m?), a dining room (9 m?), a
kitchen (4 m?) and a complementary room (8 m?) on
the ground floor. The 2, 3 or 4 bedrooms of the
upper floor varied in dimension between 5 and 8 m?.
A bathroom below the stairs and a small area for
laundry in the rear patio completed the house.
These modest houses are small when compared
with the size of the backyard, which consisted of a
garden that, according to inhabitants, greatly
influenced their decision to purchase the home.
Many families wanted to expand the house
according to future needs by adding a garage, shed,
study or other needed rooms. One policy approved
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by the Home Building Association (Obra Sindical
del Hogar) allowed the owners to put up fences for
the garden and to construct secondary buildings.
Another important aspect of the houses is the
open interior arch layout used to connect spaces
such as the entryway and the dining room, or even
the dining room and the kitchen. The bathroom is
located on the ground floor, below the stairs. The
laundry room, which was initially in one corner of
the backyard wall, required one to exit toward the
rear of the house for access. The facades were
designed to create the illusion of greater size. The
architectural elements that were used, including
eaves, balconies, fireplaces and front porches,
mimicked the popular traditional architectural
language with a certain air of academic
composition.

The interior of the houses is formed by the sum of
the spaces or rooms. The rooms that are covered
by vaults create a sense of unity among the
visually autonomous elements of the house. We
can therefore understand one of these single-
family houses as the sum of these vault-covered
rooms. This idea is also enhanced by the
orientation of the vaulted ceiling, which always
revolves around a centre, stabilising the interior
space and simultaneously providing a feeling of
rest and movement. The result is an atmosphere of
balanced tension.

The technology

The vault design required a lightweight
construction material. Hollow bricks 4x14x28 cm
and 7x14x28 cm proved ideal. These bricks were
easy to organise and build with, light in weight
and, above all, inexpensive. A single layer of
4x14x28 cm hollow brick was used to cover ribbed
vaults. This technique transferred the stress to the
corners of the rooms and lightened the load on the
remaining intermediate panels of the end
partitions.

The weight was further decreased by using flat
pavers in the floors and sloped pavers in the roof.
These pavers were also constructed using
4x14x28 cm hollow brick, and were always built
over vertical partitions. The housing regulations in
1941 established an overload limit of 150 kg/m?.
The combined weight of the vault and the
horizontal paver was 80 kg/m2 The weight of the
mosaico hidraulico tile was 30 kg/m? (Cabrera,
Sala and Jordi 2005). The use of steel was limited
to the interior cables of the concrete bands, which
were placed 5 cm above the start of the rise of the
vaults. These vaults were shaped by a 12 to 16

7. Distribucion casa de 2 plantas del barrio de Sant Cu-
gat (dibujo: R. Ripoll).

7. Arrangement of a two-story house of the Sant
Cugat neighbourhood (drawing: R. Ripoll).

riores. La disposicion de la plaza cen-
tral abierta en direccién al centro del
nucleo urbano, organiza la trama or-
togonal de las calles (Bosch 1956). Las
hileras de edificios evitan normalmen-
te el encuentro frontal con las casas ve-
cinas, por esto, en muchas calles las vi-
suales de las fachadas principales
rehuyen el contacto vecinal frontal.

La arquitectura

Encontramos diferentes tipos de casas
seglin tengan 2, 3, y 4 habitaciones. La
disposicion de la entrada introduce a
la vez otra variante tipoldgica en las
casas retranqueadas de las esquinas.
La mayoria siguen un modelo estan-
darizado (reduccién de costes). Cada
vivienda estaba formada por una en-
trada-escalera (4,5 m?), un comedor (9
m?), una cocina (4 m?) y una habita-
ci6n complementaria (8 m?) en la plan-
ta baja. Las 2, 3 y 4 habitaciones de la
planta superior podian tener diferen-
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tes dimensiones (entre 5y 8 m?). Un
cuarto de bafio debajo de la escalera y
un pequeio lavadero en el patio pos-
terior completaban la vivienda.

Estas casas minimas contrastaban
con la amplitud del patio posterior, un
jardin que, segtn la opinién de los ve-
cinos, fue decisivo en la compra. Mu-
chas familias tenian la idea que am-
pliarian la casa segun las necesidades
futuras (garaje, almacén, estudio, etc.).
Un aspecto contemplado por la Obra
Sindical del Hogar, permitia que los
mismos propietarios realizaran las va-
llas del jardin y construyeran edifica-
ciones secundarias.

Otro aspecto es la disposicion de ar-
cos interiores abiertos, que unen dos
espacios como son la entrada y el co-
medor, o bien el comedor y la cocina.
El cuarto de bafio queda situado en la
planta baja y debajo de la escalera. El
lavadero que inicialmente estaba en un
rincon de la pared del patio posterior,
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obligaba a salir al exterior para poder
acceder a él. Las fachadas se disefia-
ron para dar una imagen de mayor ta-
maiio. Los elementos arquitecténicos
empleados (aleros, balcones, chimene-
as, porche de entrada...) siguen un len-
guaje popular tradicional con un cier-
to aire de composicion académica.

El interior de las viviendas esta for-
mado por la suma de espacios o cruji-
as. Habitaciones cubiertas con bove-
das que potencian la idea de unidad de
cada una de las piezas visualmente au-
ténomas. De esta manera podemos en-
tender una de estas casas unifamilia-
res como la suma (adicidén) de estas
crujias cubiertas de bévedas. Una idea
que queda realzada por el sentido es-
pacial de la misma béveda vaida que
gira siempre alrededor de un centro,
estabilizando el espacio interior y dan-
do la sensacion de reposo y movimien-
to a la vez. El resultado es una atmos-
fera de tension equilibrada.

La tecnologia

La tecnologia ligera tenia como mate-
rial basico de construccion los maho-
nes de 4x14x28 cm. y de 7x14x28 cm.
De facil organizacion, ripida ejecu-
cion, reducido peso y sobre todo de
bajo coste, permitia el cubrimiento con
bovedas vaidas (de una lamina de la-
drillo agujereado de 4x14x28 cm.)
trasladando los esfuerzos a las esqui-
nas de las crujias, aligerando a la vez
el resto de los pafios intermedios de los
tabiques de cierre.

La disminucién del peso continua-
ba mediante soleras planas (en los pi-
sos) y soleras inclinadas (en la cubier-
ta) de mahones de 4x14x28 cm.
realizados siempre sobre tabiques ver-
ticales. Las normas para viviendas de
1941, fijan una sobrecarga de uso de
150Kg/m>. El peso propio de la bove-
da y la solera horizontal era de
80kg/m>. El del mosaico hidraulico era
de 30 kg/m? (Cabrera, Sala y Jordi

8. Distribucion casa de 3 plantas del barrio de Sant Cu-
gat (dibujo: R. Ripoll).

8. Arrangement of a three-story house of the Sant
Cugat neighbourhood (drawing: R. Ripoll).

mm iron rod, whose diameter varied according to
the dimensions of the vault.

With respect to the structural calculations, Bosch
understood that if the radial forces were supported
at the corners, the intermediate spans would not
have to bear as much of the load. If the corners
remained stable, the vaults could be constructed
over consecutive columns or walls formed by thin
partitions. He regarded a ribbed vault as comprising
four low arches, treating each arch as a square or
rectangle of a particular width that was supported in
the corners. This structure could be expanded using
successive internal strips to achieve the same
results. In this way, the central part of the vault
could be left open without compromising the
building’s structural integrity. This design allowed
the calculations for the ribbed vault to be simplified
using approximate results. The strips described
above were designed using the formula M =p.I* /8
=Hr=>H=p.2/8r.=p.1?/8=Hr(r=rise of the
arch in the axis of the bar; p =q.b (q = unitary load of
the vault; i b = width of the strip)). The horizontal
force H, which is applied in the corner and toward
one of the sides of the vault, combines with the
horizontal force being applied in the opposite
direction and from the other side of the vault. The
resulting horizontal force follows the direction of the
diagonal of the floor of the vault. This horizontal
component is offset by the cable located within the
concrete ring beam, a vertical element of the vault
(Gelada 1977). The vertical component is the result
of the weight of the vault and its use load, which is
transmitted through the vertical corners, which
support the vault. The vertical force should not
exceed either the resistance of the thin hollow brick
wall or the other fragile elements of the structure.
Bosch’s design is essentially static and therefore
simple. This technique works with structural spaces
smaller than 4 m in length because it avoids more
complex, difficult and costly dynamic designs.

Conclusions

Our study confirms the possibility of designing well-
conceived architecture, even when faced with a
scarcity of materials. In this case, the hollow brick
vaults braced with cables have, over time, proven to
be both effective and durable. This support
technology deserves respect for the structural
integrity it lends to the entire grid of vaults, which
are counterbalanced with the grids both within the
house and with those in the neighbouring building.
The sound construction of the edifices built using
this system has prevented the demolition or
structural alteration of many of these houses during
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9. Descomposicion en franjas estructurales de la bo-
veda vaida (dibujo: R. Ripoll).

10. Unién constructiva entre la béveda vaida y la so-
lera (dibujo: R. Ripoll).

11. Proceso constructivo de la béveda vaida del ba-
rrio de Sant Cugat (dibujo: R. Ripoll).

2005). El uso del acero se reduce a los
tirantes interiores de los zunchos de
hormigon, colocados 5 cm. por enci-
ma del arranque de las bovedas, for-
mados por una varilla de hierro de 12
a 16 mm, de didmetro segun las dimen-
siones de cada boveda.

Respecto al cédlculo estructural
Bosch conocia los esfuerzos radiales
que se apoyaban en los dngulos, libe-
rando los vanos intermedios, pudien-
do construir sus bévedas sobre pila-
res o muros corridos formados por
tabiques, siempre que las esquinas se
mantuviesen estables. Consideraba
que una boveda vaida se comporta-
ba como cuatro arcos rebajados di-
bujando el perimetro de un cuadra-
do o un rectangulo de una anchura
determinada que se apoyaba en las
esquinas. Un comportamiento que se
mantenia si se ampliaba sucesivamen-
te con franjas sucesivas internas. De
esta manera se podria dejar abierta
la parte central de la boveda sin que
se resintiera estructuralmente. Este
planteamiento le permiti6 simplificar
el calculo de las bovedas vaidas con
resultados aproximados. Las franjas
descritas anteriormente les aplicaba
la formula M = p.I>/8 = Hf => H =
p.12/ 8.f. (f = flecha del arco en el eje
de la franja, p = q.b (q = carga unita-
ria de la béveda, i b = anchura de la
franja)). El esfuerzo horizontal H que
nos da en la esquina en la direccion
de uno de los lados de la béveda, se
combina con el esfuerzo horizontal
resultante de la otra direccion del otro
lado de la boveda. El esfuerzo hori-
zontal resultante sigue la direccion de
la diagonal de la planta de la béve-
da. Esta componente horizontal es
contrarrestada por el cable situado
dentro del zuncho de hormigén ar-
mado situado en el arranque de la bo-
veda (Gelada 1977). El componente



9. Separation of the structural strips of the ribbed
vault (drawing: R. Ripoll).

10. Joint between the ribbed vault and the pavers
(drawing: R. Ripoll).

11. Construction process for the ribbed vault typical of
the Sant Cugat neighbourhood (drawing: R. Ripoll).

vertical es el resultado del peso de la
boveda y de la carga de uso de la mis-
ma, que se transmite por las esquinas
verticales en donde se apoya la bove-
da. El esfuerzo vertical no debe sobre-
pasar tanto la resistencia del tabique
de mahon como sus caracteristicas de
fragilidad. Este planteamiento apli-
cado por Bosch es eminentemente es-
tatico y por tanto de gran simplicidad.
Un enfoque que funcionaba en luces
estructurales inferiores a 4 m de lon-
gitud por evadir planteamientos dind-
micos mas complejos, dificiles y caros
de solucionar.

Conclusiones

Como conclusion podemos afirmar la
posibilidad de hacer una arquitectu-
ra correcta a partir de la escasez de ma-
teriales. En este caso las bovedas de
mahon atirantadas con cables, se han
mostrado con el paso del tiempo, muy
eficaces y duraderas. Una tecnologia
de la solidaridad que ha obligado a res-
petar la integridad del conjunto de es-
ta parrilla de bévedas contrarrestadas
unas con las otras y las de una casa con
las del edificio vecino. Un sistema que
ha evitado el derribo o mutacion es-
tructural, de muchas de estas casas du-
rante estos 55 afios de vida del barrio
de Sant Cugat, por este mismo princi-
pio de solidaridad constructiva (Ripoll
2006). Unas topologias que hasta ha-
ce poco han sido consideradas como
una arquitectura menor. Ultimamente
se esta reivindicando, cada vez mas, la
modernidad de su actitud de gran sin-
ceridad y realismo en la que ha sabi-
do aunar tradiciéon y modernidad.
Unos planteamientos que no distan de
algunos de los conceptos fundamenta-
les de la modernidad arquitecténica
mas ortodoxa de la primera mitad del
siglo xX. Unas caracteristicas en las

que los mismos usuarios, se han con-
vertido en los mejores defensores de
una manera de vivir llena de coheren-
cia, sencillez y funcionalidad. m

NQTAS

1/ Permitia una disminucion del peso total del edificio y la corres-
pondiente memorizacion de los empujes de las bévedas de cuatro
puntos sobre las esquinas de las crujias. Permitia a la vez el alivio
de los gruesos de las paredes (hasta tabiques de mahdn de 4 0 7 cm
de grueso) y la reduccién de las dimensiones de los cimientos.

2/ Las obras méas conocidas de Le Corbusier en donde aplicé la bé-
veda de ladrillo plano reforzada con hormigén son: el conjunto de
Roq y Roc (1949) en Cap Martin de la Costa Azul; en la es la Casa
Jaoul (1952) en Neuilly-sur-Seine; la residencia de Sra. Manorama
Sarabhai (1955) en Almendabad (India), etc. Un sistema mixto utili-
zado en el periodo de los antiguos romanos que fue el anteceden-
te de la béveda catalana.

3/ Probleméticas parecidas pero con resultados urbanos, arquitecto-
nicos y constructivos diferentes. Viviendas sociales alemanas (Sie-
dlungen, 1920) en la que se crearon barrios de una gran vitalidad so-
cial, y considerable calidad arquitectdnica. Se realizaron en una
situacion econdmica dificil que obligd a investigar nuevos sistemas
de gestion residencial. Bruno Tatit plantea la teorfa de la organizacion
de la vivienda social en Alemania en la década de los afios veinte.
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the Sant Cugat neighbourhood’s 55-year existence
(Ripoll 2006). Some of the typologies observed in
these houses, which until recently had been
considered lesser architecture, have been
increasingly vindicated for their Modern
commitment to simplicity and realism and for their
combination of tradition and modernity. This
approach is in harmony with the fundamental
concepts espoused by the orthodox Modern
architecture of the first half of the 20" century. The
users themselves can testify that the characteristics
of these spaces contribute to a life of coherence,
simplicity and functionality. m

NOTES

1/ This decreased the total weight of the building and allowed for the
corresponding placement of the four-point vault thrusts over the
corners of the rooms. In addition, it reduced the thickness of the
hollow brick walls, which measured between 4 and 7 cm thick. It
likewise reduced the dimensions of the foundation

2/ The most well-known works of Le Corbusier that employ a flat brick
vault reinforced with concrete include the Roq et Rob complex (1949) in
Cap Martin, Costa Azul; Casa Jaoul (1952) in Neuilly-sur-Seine; and the
Villa de Madame Manorama Sarabhai (1955) in Ahmedabad, India. A
mixed system used by the ancient Romans preceded the Catalan vault
3/ Similar problems have produced different urban, architectural and
construction results. For instance, German social housing (Siedlungen,
1920) created neighbourhoods with considerable social vitality and
architectural quality. These neighbourhoods were constructed during
an economic slump, which led planners to research of new residential
management systems. Bruno Talit proposed the theory of social
housing in Germany in the 1920s
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