
DOUBLE TWISTED COLUMNS 

Experiments before the church itself

The double twisted column
In plaster, Gaudí’s double twisted column is generated by engraving 

a helicoidal groove on a cylindrical base by means of a star-shaped 
template. By making this movement twice, in the two opposite directions 
of the twist, the result is the common solid of the two barley sugar 
columns, the two that would have the helicoidal engraving of the grooves,
 one twisting to the right and the other to the left. In that way the number 
of arrises created by the initial star-shaped polygon multiplies as the 
column becomes higher, until practically reaching the circle. 

Synthesis of the architectural 
column 

1) The Greek Doric column Columns of the Parthenon in Athens

Gaudí’s urge to excel led him, after a long period of experiment, to a 
great discovery, a great contribution, to the history of columns in 
architecture: the double twisted column. 

In this sequence of capitals of the interior of the Nativity façade we can 
see clearly how Gaudí experiments with helicoidal movement until 
reaching the solution of the double twist.
He also does the same experiment with the shaft of other interior 
columns and places a sample of different columns side by side. He 
really seems to be trying out the definitive solution.

Gaudí was searching for a new 
column, one that would excel the 
earlier ones but would fit into the 
history of the column. And, in that 
history, he saw three great basic 
models: 



has vertical grooves.
2)  The Corinthian order column, which is cylindrical, is generated by 

the extrusion of the circle from the base following a slightly curved 
profile.

3) The barley sugar column, typical of the Baroque, with the torus 
shape, marks an ascending helicoidal movement  following the 
helix that surrounds the 
cylinder of the nucleus. 

 

 Structural hierarchy

Barley sugar columns of the 
baldachin in St Peter’s, the Vatican

Columna de 10-12 elementos

Smooth columns on the Pantheon 
of Agrippa, Rome

Gaudí considered the double twisted 
column the synthesis of the architec-
tural column since it combines parts 
of the three historical models. It 
springs from a star-shaped base but 
reaches the circle; it has a number 
of grooves engraved on it, and more 
appear as it rises; and it has the 
helicoidal movement of the barley 
sugar columns but twice.

The columns of the interior of the church are hierarchical according to 
the necessary load-bearing capacity from the mechanical or structural 
point of view. 

1. The four central columns of the crossing have to withstand the load of 
the future central tower of Jesus Christ, which will rise to a height of 170 
m, but also part of the weight of the four towers of the evangelists that 
surround that tower. They are the most important columns. 
2. The eight columns situated around the previous ones are the main 
ones that will bear the weight of the evangelists. These are second in 
importance.
3. The columns of the apse will carry the weight of the tower of Our Lady 
to the foundations, as well as the weight of the vaults of the ambulatory 
and the 45 m triforium.
4. The columns of the central nave take the weight of the vaults of the 
central nave and part of the side nave
5. And lastly the columns that separate the side naves from the main 
nave bear the weight of the choir and of the side nave. They bear the 
lightest loads.

These five types are reduced to four, since Gaudí uses the same column 
for the apse and for the nave. Although the apse may be expected to 
bear a greater load than the nave, the columns are much closer together.

Didactically, Gaudí distinguished these four types of columns with all the 
elements he had to hand. And so we can note the differences with the 
star-shaped base at the start, with the free height and with the material 
used, the colour.

The star-shaped bases 

The structural hierarchy is reflected in the number of points of the stars 
used on each column.



The material

The columns of the crossing are made from a 12 pointed star. Those of 
the evangelists, from a 10 pointed star. Those of the nave and those of 
the apse, from an 8 pointed star. And those of the side naves and choir 
from a 6 pointed star.
In all cases the stars have their interior and exterior points rounded with 
tangent parabolic arches, which, in the first stretch of the column, 
obtains a smooth undulation of the surface which cries out to be 
touched.

Initially Gaudí thought of making the four columns with wrought iron 
because, as reflected in his conversations with Cèsar Martinell in 
1915, columns made with conventional building stone, which are solid, 
require too large a diameter and would take up a good deal of the 
space of the floor of the church.
Later Gaudí made calculations to establish the suitable material for 
each column; he used the Industrial University materials laboratory in 
Carrer d’Urgell to obtain the resistance of many different kinds of stone 
empirically. 
In the end he decided that the columns with 12 points, those of the 
crossing, would be coated with porphyry, the most resistant stone 
used in the world of construction, with reinforced concrete on the 
interior.
The columns with 10 points, beneath the evangelists, are coated with 
basalt.
The columns with 8 points are granite and the ones with 6 points are 
sedimentary sandstone.
Lastly, the structural requirements of the construction today have 
made it necessary to use reinforced concrete for the columns, while 
naturally respecting the coating stone material according to the criteria 
of structural hierarchy which he had established.
(see the Stone section)

The diameter and the height
The total height of the column in metres is always double the number 
of points:

 12 point column: total height 24 m
 10 point column: total height 20 m
 8 point column: total height 16 m
 6 point column: total height 12 m

The height is broken down into increasingly small stretches which make 
up the total height, and each stretch doubles the initial number of 
edges. 



Tree columns 
Gaudí conceived the atmosphere of the interior of the church as a 
leafy wood. It may be the one his friend Joan Maragall described in 
the poem about Jordà beech wood. He sought seclusion and inner 
peace, the light filtered through the leaves, the diaphanous space 
between the trunks… 

That is how he uses the series n + n/2 + n/4 + n/8 + … = 2 • n, or, which 
comes to the same thing: n/2 + n/4 + n/8 + … = n.

 12 point column: 24 m = 12 + 6 + 3 + … 
 10 point column: 20 m = 10 + 5 + 2.50 + …
 8 point column: 16 m = 8 + 4 + 2 + …
 6 point column: 12 m = 6 + 3 + 1.50 + …

As the arrises double on each stretch, the final number of arrises is:

 12 point column: from 12 to 24, from 24 to 48, and from 48 to 96
 10 point column: from 10 to 20, from 20 to 40, and from 40 to 80
 8 point column: from 8 to 16, from 16 to 32, and from 32 to 64
 6 point column: from 6 to 12, from 12 to 24, and from 24 to 48

The height of the columns is broken down into base, shaft and capital. The 
height of the bases is always the number of  points in decimetres:

 Base 12 point column: 120 cm
 Base 10 point column: 100 cm
 Base 8 point column: 80 cm
 Base 6 point column: 60 cm 
The shaft of the column always measures the sum of the first three stret-
ches:

 Shaft 12 point column: 12 + 6 + 3 = 21 m
 Shaft 10 point column: 10 + 5 + 2.50 = 17.5 m
 Shaft 8 point column: 8 + 4+ 2 = 14 m
 Shaft 6 point column: 6 + 3 + 1.50 = 10.5 m

Therefore, the height of the shaft is 7/8 of the theoretical total height 1/2 + 
1/4 + 1/8), in other words 87.5 %. The missing part (1/8) is used partly for 
the height of the base (1/20) and the rest for the capital, up to the centre of 
the ellipsoid. And so the last part of the double twist until it completes the 
circle is not visible and is situated in the interior of the ellipsoid which acts 
as the knot or capital.

The interior diameter and the height of the shaft of the columns follow the 
same series of numbers.

12 point column: 210 cm interior diameter and 21 m height of the shaft
10 point column: 175 cm interior diameter and 17.5 m height of the 
shaft
8 point column: 140 cm interior diameter and 14 m height of the shaft
6 point column: 105 cm interior diameter and 10.5 m height of the shaft

This system of progression in height defines the extreme slenderness 
(1/10) of all the types of columns, in other words, the height of the shaft 
is always ten times its interior diameter.



Although the main arguments that led him to create tree columns, 
with branches that sought the centre of gravity of each part of the 
vaults, are structural mechanics arguments, the fact is that Gaudí 
took advantage of that to give form to his architecture, which in the 
end takes the shape of a forest.

The columns divide into different branches, and the same law that 
serves to design the trunk, with a double twist, from the star to the 
circle, will serve for the branches to return from the circle to the star or 
the polygons, and as many times as necessary according to the 
different levels of superimposition of branches in each case. 

For example, the column of the upper part of the choir in the side nave 
presents a straight line in the upper section which, as the column 
descends, is transformed into a rhomboid, a square, an octagon, 
polygons with 16 and 32 sides and the circle. The four upper columns 
begin in the square that is transformed as the column rises into the 
octagon, the polygon with 16 sides, the polygon with 32 sides and the 
circle.


