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6 tracks: 4 for trains stop, two platforms 
for passengers

Materiality and Tectonics:

This abstract overlay of different interior perspective illustrates 
again the tectonic nature evident through shadow within the space.  
The experience in the interior is amplified through shadows gener-
ated by the skeletal structure, paired with glazing and concrete.  
A new level of meaning is formulated through repetition and the 
analysis of this negative space, producing its own rhythm in relation 
to light exposure and movement.

Dynamics, on the
other hand, is variability and surprise;
apparently chaos but microscopically
ordered; organic metamorphosis. 
       
(Climent, 1994; 14)

On Style and Icon-Making:

 Unique to Calatrava’s architecture and life works, including the TGV 
Station in Lyon, France, is a personal identity created with his projects.  As a 
sculptor, painter, engineer and architect, convergence of these various disci-
plines can be found through the conception and tectonics of the Station at Sa-
tolas Airport.  A dialogue is formed between his repeated motifs and reference 
to human body and movement and his own art (Climent, 1994; 15).  Meaning is 
found  through movement, in this case of the fast-moving TGV train from which 
this building was meant to bridge. 
 Being internationally renowned as a ‘starchitect,’ Calatrava’s style is 
arguably a very individual and easily recognizable one, an argument in itself for 
declaring a certain appropriateness of his style to a certain site (Climent, 1994; 
15).

 Calatrava ‘s method of sketching and design takes its cues from the 
human body and the study of animal skeletal structures.  The TGV Station just 
outside of Lyon contains soaring cantilevers, and cavernous spaces formed by 
tapered steel and concrete ribs.  The new station acts as a beacon or icon in the 
vast, flat landscape and is a style that is internationally recognizable as Cala-
trava, though slightly altered from the use of his signature white steel.  

 The Structure itself is kept pure, demonstrating the skeleton without 
added ornament.  The black exposed ribs act as a striking feature that sets the 
main concourse apart from the rest of the station, and reemphasizes the re-
peating shape of elements within the whole.  

140 meters long, 
40 meters high,
100 meter span
1200 pounds of steel, 
nothing straight
600 bars making up 
structure all at different 
angles,
only 2 are vertical

Original Concept Sketch by Calatrava: 1

1- Form 



Diagram 1: Generative possibilities derived from 
Calatrava’s original formulative inspiration

Figure 1: Sculture from which the station’s form 
was based previously constructed by Calatrava

Manipulating the Sculpture: 

Originally constructed by Calatrava, the original inspiration for the TGV Station in Lyon 
acts as a starting point for generating varying versions of the form in proportion and size. 
Using the Cage Edit command in Rhino, iterations demonstrate how the building could 
have been abstracted from the original sculpture.
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form came first and took priority to programming for occupancy within the 
space.  Though organic in its process of formation through sculpture the 
internationalism of his material fabrication and implication of his particular 
style removes this architecture from the concept of organic architecture as-
sociated with Frank Lloyd Wright: use of local material, individuality in ele-
ments, as well as possibility of growth (Collins, 1965; 156).

 The smooth and sweeping flight of an elegant bird comes to mind, an 
appropriate motif to the program of flight at the Satolas airport.  Interest-
ingly enough, however, the original sculpture from which Calatrava based the 
Lyon Station (Figure 1) was previously constructed not as a bird, but inspired 
by the shape of the human eye (Rattenbury, 2006).  Diagram 1 demonstrates 
other potential iterations that could have come from the original sculpture.  
Either way, all of these forms evoke a certain energy in rigidity or what Ruskin 
describes as “an active rigidity; the peculiar energy which gives tension to 
movement, and stiffness to resistance” (173).

On Humanistic and Organic Origins:

 One of Calatrava’s main aims is a sense of dynamism portrayed 
through a static structure.  Movement, though not literal in the case of 
this structure, is paired with the idea of dynamic growth processes and 
adaptation found in natural processes, such as the flapping of a bird’s 
wings; the Maternatura, is an “organic syntaxis in which steel cables, like 
ligaments, are anchored to an articulation joining bone-like elements.” 
(Climent, 1994; 15).  Tischhauser (1998) describes Calatrava’s imitation 
of organic motion: “It is mobile or “dynamic” in a similar way to Gothic 
architecture… related in plan or elevation [and] to the proportions of the 
human  body” (340).
  Calatrava’s works proposes a model for contemporary design 
thinking and practice. A unification of morphology through sculpture, 
engineering, and architecture, he produces and challenges the idea of 
fluidity, curvature, and movement in form.
 There is, however, the suspicion with his work that the sculptural 
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Inertia:

The section of the exposed skeletal structure of 
the main concourse symbolizes a static moment 
of resistance against movement.  These elas-
tic forces are diagrammed, determined by the 
shape, rhythm and direction of each member: 
pulling, tensile forces act to hold the structure 
down, while a reflexive momentum would oppose 
this force.  These mapped forces become spatial 
as they demonstrate the direction of movement 
the form would take, anotherwords where the 
structure wants to go next.   

Movement of the trains passing through the station vary two of 
the TGV tracks situated at the center carry through at speeds of 
300 km/h, while this rhythm is interrupted by stopping trains from 
either direction

htctp://www.flickr.com/photos/manuel69/3745937032/

On Rhythm and Energy:  

 The idea of dynamics in material and structural assembly is a con-
tinuing motif in his works, the use of a visibly stressed bearing structure 
highlighting this quality well with black steel contrasted against glazing, con-
crete and aluminum cladding.
 Breaking of movement can be seen in the 500 meter long platform 
vaults of lattice-like, concrete ribs that span perpendicular to the incoming 
and outgoing trains.  Essential to this is again the movement of circulation 
occurring against these forms, highlighting their repetition, rhythm, and ef-
fect on light and sound.  The form becomes a “diagram of forces (Thompson, 
1961; 10).  Thus the morphing of the form deals with material as well as the 
operations of energy (Thompson, 1961; 14).
 According to Tischhauser (1998), “Motion, as an architectural theme, 
can be interrupted, its continuity broken by a displacement of conflicting 
thrusts.  Such is the case in sculpture with the principle of contrapposto, 
meaning counter-positioning of parts of the body around a fixed point” (341).
 Using this method of conception (from structural art to architecture), 
the aim of Calatrava’s form could be perceived or suggested as a form made 
of a  series of parts breaking apart, the work of thrust and energy within 
a static structure.  Kwinter (1992) refers to these as singularities or “des-
ignated points in any continuous process” (58).  The singularity upsets the 
movement of the train through the production of a dynamic structure that 
cuts through the train’s path.  Patterning singular elements, sound, and 
movement this way was possible through precise prefabrication of concrete, 
further enriching the experience of light and texture in the space.  If the 
concourse acts to evoke the momentum of a bird about to take flight, the use 
of rhythm perpendicular to the longitudinal axis then continues this motif 
throughout the station, acting as a constant reminder for the incoming and 
outgoing trains.  



Site Lines:

Beginning with the establishment of site lines and transportation communication,
an abstraction is formulated between the nearby airport, the role and direction of the train, 
as well as auto travel.  This coincides with the structure acting to unify these three ele-
ments and the foot circulation between.  Calatrava’s station bridges the rail station, act-
ing to unify the site’s main circulation nodes.  It formulates a new space of circulation and 
program that runs both perpendicular and parallel the train lines.  This space becomes 
centralized and demonstrates an intensification of use.
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Is this simply a more evolved version of his same design, 
derived from a similar, original concept back in 1989?  This 
is the new concept for the World Trade Center PATH station
http://urbanomnibus.net/2011/03/the-omnibus-round-
up-92/

On Site Context:  

 The energy of the form displays a dynamism, as well as in potentials of 
the site.  Becoming central to the coordination of transport, the energy of the 
building is not matched by its role as a transport hub. Tschume (1994) describes 
the body as disturbing purity of architectural order:  Calatrava’s incessant and 
continued layering and repetitive geometry creates a sense of break or distor-
tion of movement for individuals and the trains (45).  Catering for only a hand-
ful of TGV trains per day, the cavernous space remains static and underutilized 
in regards to this dynamic breaking of time and movement.  Kipnis describes 
the pointing to tentative links on the site, or having an intrinsic form and spatial 
relationship formed as Deformation (108).  Though the original intentions and 
usefulness of placing such an iconic structure at this site can be questioned, 
its appropriateness to the site is not.  Rudolph (2006) discusses the important 
of Environment as one of six determinants of form: imperative to the form is its 
relationship to the site, in this case an appropriate scale, proportion and spac-
ing has successfully defined the Station as a bridging between the Rail station 
and Airport. (213)  Thus an intrinsic order already apparent on site is intensi-
fied through similar shapes of glazing above the station, while questioning and 
breaking up the movements at the same time. 

Concluding Form:

 From conception to completion, Calatrava remains true to his particular 
method of construction techniques, sculpting, and even sketching.  Whether this 
is considered appropriate to all contexts, including the TGV Station in Lyon, calls 
into question the context of a global culture in which space and time have folded 
in on themselves.  The following sections will further address these notions of 
appropriation of space through architecture.



References

Arch Video Series 09; http://www.youtube.com/watch?v=eUOC0fgImDE&feature=related)

Bernard Tschumi, “Architecture of Violence,” in I. Sischy, ed., Art Forum, Volume
20, No. 1, Sept. 1981, ISSN: 0004-3532, pp. 44-47.
Climent, Eliseu T. (1994) Santiago Calatrava: movement as the key. Catalonia. 12-15

D’Arcy Thompson, Prologue to On Growth and Form, 1961, ISBN: 0521437768
(345 pages) pp. 10-14.

Paul Rudolph, “The Six Determinants of Architectural Form,” in C. Jencks and K.
Kropf, eds., Theories and Manifestoes of Contemporary Architecture, Wiley-
Academy, 2006, ISBN 13 978-0-470-01469-1 (378 pages), pp. 213-215.

Peter Collins, “The Biological Analogy,” in Changing Ideals in Modern
Architecture, 1750-1950, McGill-Queen’s Univ. Press, 1965, ISBN 0-7735-0048-0
(310 pages), pp. 149-158.

Rattenbury, K., Bevan, R., Long, K. (2006) Architects Today. Laurence King Publishing Ltd., UK pp 
30

Sanford Kwinter, “Landscapes of Change: Boccioni’s “Stati d’animo” as a General
Theory of Models,” in Assemblage, No. 19, MIT Press, Dec.1992, ISSN:
08893012, pp. 50-65.

Tischhauser, A. (1998) “Calatrava- Public Buildings.” Birkhauser, Basel Switzlerland. Pp 340-346

Images:

http://archlandblog.com/?p=29
http://nsm02.casimages.com/img/2009/09/30//090930113727649024550985.jpg
calatrava.com


