
THE CALCULATIONS OF LA SAGRADA FAMÍLIA 
This great work was turned into a PhD thesis by one of the main 
members of the team, Jos Tomlow, and collected in the publication 
IL 34. El Modelo de Frei Otto.

From the conversations with his associates we may suppose that for 
the naves of La Sagrada Família Gaudí also made a model of weights 
and strings in the style of the earlier model for Colonia Güell, but much 
smaller. That model must have been in a cupboard in his workshop 
when it was burnt down in 1936, at the outbreak of the Spanish Civil War.
 
Gaudí explained that the calculations for Colonia Güell and the ones for 
La Sagrada Família were the result of a single conception, although one 
had been done experimentally and the other graphically. Indeed, the 
symmetry and repetition of central modules of the naves of La Sagrada 
Família allowed him to simplify the Colonia Güell experiment and express 
the same experimental principles in graphics. 

Funicular model made under the direction 
of Frei Otto and Jan Molema, by Jos Tomlow, 
Rainer Graefe and Arnold Walz, now 
conserved in the church museum.

  

Image of the original 
model for Colonia Güell.

Gaudí always chose the simplest path when it came to making the 
calculations for his projects. At that time, with no calculators or 
computers, a good graphic calculation was more efficient that a pile 
of papers of calculations with analytical operations. But that was the 
most trodden path. Gaudí distanced himself from his contemporaries’ 
way of doing things and went beyond that phase of the graphic 
calculation and on to empirical experiments with hanging models 
with weights and strings, a system which no other architect in the 
world had ever developed to the degree and on the scale which he 
did. 

He demonstrated that the model of weights and strings he construc-
ted for the project for the church at Colonia Güell was indispensable 
previous experiment for the new structural conception of the project 
for La Sagrada Família. 

The model of weights was abandoned for many years, from the 
moment when the works on the Colonia stopped in 1916 until after 
the war when, exposed to all kinds of mistreatment and looting, it 
finally disappeared altogether. The reconstruction has been made 
thanks to the few vestiges, the photographs and the descriptive 
accounts. Following the advice of Isidre Puig Boada, the model was 
reconstructed with the joint efforts of Rainer Graefe, Arnold Walz and 
Jos Tomlow. The first two, representatives of the Institute for Light 
Surface Structures (IL) at the University of Stuttgart, where the 
reconstruction was done, under the direction of Frei Otto. The third, 
Jos Tomlow, of the Gaudí Group at the Delft Higher Technical School 
(TH Delft), under the direction of Jan Molema. The reproduction is 
almost identical to the original, although very slightly smaller in size 
to make transport easier. The new model, which travelled to different 
exhibitions all around the world, is now kept in the museum of the 
expiatory church of La Sagrada Família.



Hypothetical reproduction 
of the model of weights 
and strings for the church 
(it can be seen in the 
exhibition in the Schools)

 

Original project and structural study for the Passion façade

Gaudí’s calculations for La Sagrada Família, however, were not only 
graphic. He carried out a whole analytical task (and perhaps an 
experimental one with plaster models) of calculating weights and 
locating the centres of gravity of each part of his project to compose 
the forces and direct the branches of the columns to the points of 
application where the resulting forces accumulated. In 1923, he 
delegated to Domènec Sugranyes, a student, admirer and associate 
of his, the explanation of this calculation of the vaults to the group of 
Catalan architects of the Catalonia Architects Association.
  
Sugrañes, Gaudí’s successor on the direction of the works on La 
Sagrada Família after his tragic death in June 1926, was a profes-
sor of construction. He even published an encyclopaedia in three 
volumes. His speciality was precisely explaining the way of appro-
aching the graphic calculations for the new material, reinforced 
concrete. Sugrañes’ lecture in that exquisite lecture theatre of 
professionals where he explained in detail the whole calculation of 
the naves of the church was collected in the association yearbooks 
and is still surprising for the precision of the calculations, despite the 
rudimentary methods of measurement and the tools available at that 
time. 

In modern times the calculation of the structure of La Sagrada 
Família has been done at the architects office directed by Carles 
Buxadé and Joan Margarit. In the eighties they made a first model 
of bars and nodes to be introduced into one of the first computer 
programmes for calculating structures. Today those calculation 
programmes have evolved greatly and now the work is done with 
finite elements in three dimensions with the ANSYS programme.


