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Preface

I first became aware of the activities of the European Architectural Envisioning 
Association (EAEA) when invited to be a Keynote Speaker at the 12th biennial 
conference hosted at the Lodz University of Technology in Poland and organized by 
Anetta Kepczynska-Walczak; this most enjoyable conference had the theme Image, 
Perception and Communication of Heritage and resulted in an excellent Monograph 
(ISBN 978-83-7283-681-6).

EAEA had started out as the European Architectural Endoscopy Association 
with the early conferences in Tampere (1993), Vienna, Delft, Dresden and Essen. 
As the endoscopy technology was overtaken by digital technology, the association 
changed its name and broadened its appeal. It now is the premier association for 
academic papers that envision architecture. Subsequent conferences in Bratislava, 
Dortmund, Moscow, Cottbus, Delft (again), Milano and of course Lodz. I recommend 
that you go to the EAEA website to learn more (http://eaeanet.wixsite.com/eaea).

It is difficult for me to shake off the impression that my invitation to present a 
Keynote paper in Lodz was a thinly disguised opportunity to persuade me to host the 
2017 conference at the Glasgow School of Art. Had I known the effort, frustration 
and time, I might have fought off my thoughtless impulse to say yes. So here we are!

The Monograph edited from the 2015 conference is very special. Here, however, 
we have had a more modest intent – simply to provide a clear and full account of 
the 46 papers that were selected and presented. The intention was to be inclusive 
rather than elitist, diverse rather than definitive, open rather than closed. Just what 
we need?

Lots of folk in the international community helped to bring this event together. 
Those on the Review Group include Aleksander Asanowicz, Jack Breen, Laurent 
Lescop, Bob Martens, Saleh Uddin, Eugene Morello, Barbara Piga, Murat Sahin, 
Daniel Siret, Matyn Stellingwerff, Barosz Walczek, Johnny Rodger, Branka 
Demitrijvic, Jelena Petric, Johan Verbeke, Emine Thompson, Sally Stewart, 
Florian Urban, Henri Achten, Andre Brown, Danilo DiMascio, Joachim Kierferle, 
Wolfgang Dokonal, Jose Duarte, Rudi Stuff, David Buri, Bigi Colakoglu, Tadeja 
Zupanic, Brian Evans, Tim Sharpe, Jo Crotch, Sandy Louchart, Ambrose Gillick, 
Colin Porteous and Robert Mantho.

Special thanks are due to Anetta Kepczynska-Walczak, the editor of the 2015 
Monograph. She unstintingly gave a huge amount of help to me regarding all aspects 
of this 2017 event.

Tom Maver
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Keynote Speaker: Marcos Novak

Marcos Novak is an architect, artist, composer, 
and theorist who employ algorithmic techniques 
to design actual, virtual and hybrid intelligent 
environments. The self-described trans-architect is 
seeking to expand the definition of architecture by 
including electronic space, and originated the concept 
of liquid architectures in cyberspace and the study of a 
dematerialized architecture for the new, virtual public 
domain, the immersive virtual worlds.

Marcos is also a professor at the Department of 
Architecture and Urban Design at UCLA, he is the founding director of the Laboratory 
for Immersive Virtual Environments and the Advanced Design Research Program at the 
School of Architecture at the University of Texas at Austin, and a Fellow of the World 
Technology Network; and his (many) writings which combine architecture, music, art, 
computation, science, and/or technology include the seminal paper Liquid Architectures 
in Cyberspace (1991), transArchitecture: Against the Collapsing Radius of Fiction, and 
Transmitting Architecture: The transPhysical City (1996).

Keynote
“Envisioning architecture” can be understood in many ways: envisioning the form, 

performance, and impact of architecture; envisioning the near and far; the past, present, 
and future; the small and large; contexts and circumstances; absolutes and alternatives; 
causes and consequences. But there is more.

More abstractly, we can think of envisioning as it pertains to: 
a. The extended architectural object that is envisioned; 
b. The qualities emanating from that envisioned object, both actual and imagined; 
c. The self-reflexive possibility that the envisioning itself becomes autonomously 

architectonic as both object and quality; 
d. Not the envisioned object, but the cumulative effects of the envisioned object on 

culture; 
e. The re-envisioning of Architecture itself as an act of envisioning and actualizing 

culture itself.
In other words, the span of envisioning covers a continuum ranging from the literal and 
pragmatic to the philosophical and civilizational. 

For decades, technological advances have been altering how we envision 
architectural propositions. Now, the envisioning of architecture is undergoing yet another 
wave of major transformations, perhaps the greatest one so far. These transformations are 
mediated through technologies, but eventually raise questions about what Architecture 
itself stands for, not only as profession, but as an ancient and vital discipline and major 
human endeavour. 
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Keynote Speaker: Lorraine Farrelly

Lorraine Farrelly qualified as an architect in 1999. 
She worked professionally as architect and interior 
designer in London and in practices across Hampshire. 
Her research interests include a multi-disciplinary 
approach to architecture at various scales, through 
understanding ideas of interior detail to urban concepts. 
She has run degree and Masters in Architecture courses 
and led the Masters in Architecture at the University 
of Portsmouth. She has written undergraduate and 
housing proposals for European sites and competitions 
in Dublin, Paris, Amsterdam, Vienna, Venice, Rotterdam, London, Dublin and also on 
regional sites in the UK considering new town and regeneration projects.

She has written books across a range of subjects from Representation and Drawing, 
Urban investigation and analysis to Materials and Interior space. I work with the RIBA 
to regularly Chair validation of Schools of Architecture in the UK and internationally. 
Lorraine is external examiner at Schools across the UK, currently external examiner at 
Robert Gordon University and Bath University.

Lorraine Farrelly is head of the new School of Architecture at the University of 
Reading, she has worked professionally as architect and interior designer in London 
and in practices across Hampshire. Her research interests include a multi-disciplinary 
approach to architecture at various scales, through understanding ideas of interior detail 
to urban concepts. She has developed and run degree and Masters in Architecture and 
interior design and led the Masters in Architecture at the University of Portsmouth. The 
New School of Architecture is developing a research informed curricula with a strong 
connection to contemporary practices in architecture. She has written books across a 
range of subjects from Representation and Drawing, Urban investigation and analysis to 
Materials and Interior space. She works with the RIBA to regularly Chair validation of 
Schools of Architecture in the UK and internationally. Lorraine is external examiner at 
Schools across the UK, currently external examiner at DIT in Dublin and Bath University.

Keynote
The continuing importance of analogue representation in architecture and its relationship 

to cognitive thinking and the design process.
The representation of the idea for architects is central to describing our process of 

thinking around architecture. The idea is fluid, dynamic and evolving, the freehand drawing 
is still an authority in the description of this process. As the digital world becomes ever more 
realistic, it is the sketch as a drawing and model that has real authenticity. 

There are many advantages of the freehand process-
Representing the urban scale to the interior scale of architecture and space which can be 

accommodated quickly though the freehand process, the individuality of the drawing style , 
the accessibility of the image and the range of media that can be expressed from collage to 
storyboard, to cinematic narrative. The range of expression of drawing will be considered 
and are examination of the importance of the freehand in the ever digital world of expression.
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Keynote Speaker: Daniel Pletinckx

Daniel Pletinckx was trained as a civil engineer, 
with specialisation in information technology. He 
gained extensive experience in system design, quality 
assurance, digital image processing and synthesis, 
3D and virtual reality through a career of 15 years in 
private industry.

Currently, Daniel Pletinckx is director of Visual 
Dimension bvba, a SME dealing with architecture and 
ICT based innovation in cultural heritage, urbanism 
and tourism. Visual Dimension specialises in new, 
efficient ways for creation of and interaction with 3D 
buildings, landscapes and objects. The company has been active in European projects, 
such as the European Network of Excellence V-MusT.net that focuses on virtual and 
digital museums, and 3D-ICONS that provided 3D content of World Heritage monuments 
and sites through http://www.europeana.eu/portal/en. It also has created and interactive 
landscape visualisations and educational resources for green energy projects.

See some 3D reconstructions of historical buildings, landscapes and objects by Visual 
Dimension at https://enameabbey.wordpress.com.

Keynote
Why do architects still work with physical models, while digital 3D models are way 

more flexible and cheaper and can be viewed from all relevant points of view? One of the 
major reasons is that they want to be able to discuss the architectural design with colleagues, 
with subcontractors and customers. So making 3D accessible for discussion and design 
to a group of people is crucial in the take-up of this technology and its integration within 
the daily workflow of architects. When selling the project, in most cases, the customers 
need to be addressed as a group that can see, experience and explore the architectural 
space that has been created. This holds also for many sectors and applications outside 
architecture, in which 3D has a distinctive added value, such as cultural heritage, training, 
education, tourism or medicine. In this keynote presentation, we show several down-
to-earth implementations of GroupVR that are instrumental in bringing back the social 
dimension of VR and help to integrate virtual and augmented reality in the daily workflow 
of architecture and other sectors.
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Ahmed K. Ali
Department of Architecture, Texas A&M University, College Station, Texas, USA

Building Posture: Glasgow School of Art’s 
Driven Voids of Light and Body Dynamics

Abstract
This paper is an attempt to build a meaningful relationship between architecture, 

structure and body dynamics using the recently constructed Reid Building at the 
Glasgow School of Art as a case study. We argue that space, time and meaning in 
architecture are poetically crafted by the thorough understanding of the relationship 
between body dynamics and architecture through the physical performance in 
traditional Japanese martial arts and the role of structural analogies in the making 
of architecture. We used both analogical reasoning and personal experience in both 
domains of architecture and martial arts as a reflective research method. The story of 
making the Reid Building supports our argument as we compare it to the structure, 
strength, and body dynamics.

Introduction
The Reid Building, which was completed in April 2014, is the recent addition 

to the 1909 Glasgow School of Art iconic building by Charles Rennie Mackintosh. 
Designed by Steven Holl Architects and Engineered by Ove Arup & Partners, the 
project was conceived through an international competition for a new school of design. 
The new building program includes studios for art, design, and architecture, lecture 
hall, seminar rooms, cafe, exhibition, and academic administrative spaces. Since 
the beginning, the design of the project was conceived through a series of sectional 
drawings and models, measured against detailed drawings of the Mackintosh Building 
(the MACK). 

Holl’s first watercolor sketch of the building dated 6/22/09 showed a straight 
vertical element cuts through multiple floors and appeared to be a void that connects 
studios both horizontally and vertically. A later sketch titled ‘structure/material’ 
‘complementary contrast’ and dated 11/1/10 signed as SH/CM (Steven Holl & Chris 
McVoy) indicates a multi-story sectional drawing with a slightly slanted shaft (void) 
towards the Renfrew Street, inserted through the floors and cuts across a seven-
story vertical section of the building, two of which under the ground level (figure 
1). The three slanted voids penetrating the building was conceived as five meters 
diameter concrete cylinders, tilted 12 degrees from the South. A description by Steven 
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Holl Architects read as follows: “Driven voids of light allow for the integration of 
structure, spatial modulation, and light. The “driven void” light shafts deliver natural 
light through the depth of the building providing direct connectivity to the outside 
world through the changing intensity and color of the sky. Also, they provide vertical 
circulation through the building, eliminating the need for air conditioning.”

Fig. 01. Development Stages for the Voids of Light of the Reid Building at the GSA.
Source: Steven Holl Architects.

Ove Arup & Partners, the engineer of record for the project, called the driven 
voids of light “a sculptural form of perforated inclined tubes” and stated that Arup 
had several technical challenges to overcome including large overhangs (cantilevering 
above the Assembly Building), complex geometries, and a deep basement. Ove 
Arup also emphasized the role of the shafts in circulating fresh air to the studios and 
bringing in daylight. As for the structural role of the voids, Arup stated “Driven voids 
of light act monolithically with the wall lines, with each uniquely defined and cut, 
to deliver extensive overhangs to the south façade. The overhangs, combined with 
the inclination of the voids, promote a significant gravity slew, inclining the building 
towards the Mackintosh.”

Much later design development of the driven voids of light appeared in a rendered 
sectional drawing of the seven-story building. The shafts changed direction at the 
threshold where the building meets the ground, and instead of a straight shaft driven 
away from the MACK, an “elbow-like” shaft broke the continuity and reversed back 
at the ground level. Chris McVoy, in a public lecture at Texas A&M University, 
mentioned that the change of the shafts’ direction was based on a suggestion from 
the structural engineer to provide more support and stability to the building. Much 
earlier at the inaugural lecture of the Reid Building, McVoy credited Derek Roberts, 
a lead structural engineer at Arup with the elbow idea. According to Arup Journal, 
published in February 2014, the reason for shifting was “for greater structural and 
cost efficiency; an “elbow” was introduced into the voids at ground level turning the 
cylindrical structures back on themselves to help counter the slew with some centering 
of  the load at foundation level.” Derek Roberts was listed among several other authors 
of an article on the Reid Building including Greg Hardie, Gavin Kerr, Lee Kirby, Dan 
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Lister, Andrew McDowell, and Andy Sheppard (Hardie et al., 2014). According to 
Arup, finite elements modeling and analysis was essential to understand the behavior 
of the voids’ extraordinary role in holding the building together (figure 2).

Structural Analogies
Holl and Arup’s use of the elbow analogy in reference to the voids of light 

is known as “structural analogy”. Literature suggests that there are two types of 
analogies: surface analogy and deep analogy. The deep analogy is, in fact, the same 
as the structural analogy, which is according to Hernan Casakin “involve a system 
of higher order relations that are based on deep properties of a familiar situation.” 
Casakin noted that analogies between two different domains are likely to be successful 
due to the common shared correlations based on similar structural aspects (Casakin, 
2004). In contrary to metaphor, Hey et.al stated that analogy is often used during 
the ideation phase of design to generate concepts and to find solutions to the design 
problem. Framing the design problem or understanding it could use metaphors as 
inspiration (Hey, Linsey, Agogino, & Wood, 2008). Tomà Berlanda, in his book, 
Architectural Topographies, blends metaphors and analogies as he referred to how 
buildings meet the ground. He used a set of well-known architectural precedents 
to illustrate four conditions of how buildings meet the ground: Feet on the ground, 
anchoring, roots and clouds. Berlanda further explained that in most occasions, the 
repetitive use of metaphors ends by depriving them of their relevance. Further, it gives 
little indications as to the tangible and pragmatic approaches to the encounter with the 
earth (Berlanda, 2014).

Fig. 02. Driven Voids of Light during construction for the Reid Building at the GSA.
Source: Steven Holl Architects.

So, what architecture has to do with the structural analogy of the elbow or 
body dynamics? And is there a relationship between how our bodies move, building 
structure, and constructive meanings? Eastern philosophy and in particular traditional 
Japanese martial arts could perhaps provide some answers to our inquiry as stated by 
Funakoshi Gichin (1868-1957), the founder of Shotokan Karate, an Okinawan school 
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known for being very hard, direct and linear, but focuses more on the form of body 
and techniques. The core of Shotokan practice is to produce maximum force in the 
least amount of space, with the least effort and the best condition for the purpose, 
including stance, posture, technique trajectory, and line of energy, which is included 
in the final form of execution. Funakoshi’s last disciple, the late Nishiyama Sensei, 
taught us the hidden principals of understanding body dynamics. For example, in ‘Age 
Uke,’ a rising block, the center of the wrist should be in line with the center of the 
head, and one fist forward and up from the forehead; the elbow should be at ear level 
and inside the bodyline. Elbow movement is minimal, and elbow points down when 
elbow stops it serves as a center of action to elbow extension, and forearm snap at the 
elbow (figure 3). 

Nishiyama gave an explanation of what constitute as the correct execution of 
“Age-Uke” as follows: “With the elbow bent about 90 degrees, swing arm upward, 
keeping it close to the body. As arm passes in front of the body, twist inward, then 
snap upward and focus at a point about three inches out from the top of forehead. At 
this point, the thumb should be downward. The point of contact should be directly in 
front of the vertical center of the body. Simultaneous with the up-swing of the blocking 
arm, cross opposite hand in front of the mouth and withdraw it firmly to the ready 
position.” (Nishiyama & Brown, 1960). Nishiyama further added that to perfect the 
form and technique of ‘age-uke,’ one should avoid lifting the shoulder of the blocking 
arm because this makes it difficult to tense the muscles of the chest and weakens the 
block. Also, one should avoid raising the elbow to a point higher than the blocking 
hand as this will be ineffective in blocking the attack. If one swings the elbow beyond 
the side of the body, this will make it difficult to concentrate the strength of the body 
at the point of impact (figure 3).

Fig. 03. Nishiyama Sensei Demonstrating the ‘age-uke’ Rising Block Technique.
Source: (Nishiyama & Brown, 1960).
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Building Posture
Strength, force and correct execution of form in martial arts are ultimately 

generated by body posture and understanding the line of energy. In architecture, we 
raise the question if buildings should also have a posture that may explain issues 
of strength, structure, and balance. Paul Emmons referred in his article, to posture 
studies known as body mechanics including the body, like buildings, as part of static 
mechanics. Emmons noted that body posture used to be a measure of health; therefore 
poor posture was called “inefficient,” following the prevailing mechanic view of the 
body. Much of Emmons’ observations on the relationship between the design of the 
Payne Whitney Gymnasium at Yale University in 1932 and its designer, John Russel 
Pope is fascinating. Pope’s understanding of the human body was reflected in his 
design to the point that the building itself was finely calibrated to produce perfect 
posture in its students (Emmons, 1999).

Body dynamics are described as the movement around the spine as an axis and 
around the body core (center). Understanding body dynamics in traditional Japanese 
martial arts is fundamentally critical to the efficient and effective execution of power 
and forces. Body dynamics including contraction and expansion of muscles are the 
sources of producing power (force) in the minimum action space. Body dynamics, 
as developed in Eastern thoughts, consist of six actions that might be referred to as 
rotation, vibration, shifting, pendulum, rising, and dropping. Traditional martial arts 
practitioners (Karateka) are required to continually work on perfecting their techniques 
through the full understanding and execution of these six actions.

Florin Diacu used mathematics and physics to analyze body dynamics in 
traditional Japanese martial arts to draw conclusions on the efficiency of several 
techniques. While the rising block “age-uke” was not one of the seven analyzed ones, 
other studies on moves could be sufficient to explain our argument. Diacu developed 
a formula to understand the relationship between several factors including the mass, 
the height of the body, the gravitational acceleration, the velocity of the fist, and the 
angular velocity of the fist’s rotation. Diacu drew several conclusions among of which 
indicating that the greater the mass, the higher the energy. Diacu gave an example 
of the street fighters, who often engage most of their body mass in a punch at the 
expense of losing their balance. However, the Karateka (traditional Japanese martial 
arts practitioner) chooses to use less mass to favor stability (Diacu, 2003)

Santiago Calatrava is also known for his studies of body postures as a source of 
inspiration for his buildings and bridges. Calatrava’s analysis of animals, birds, and 
the human body are however explicit in his work. The reader of Calatrava’s work can 
easily distinguish bones, joints, spines, and literal translation from body movement to 
architecture. 
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Meeting the Ground (Anchoring)
The physical and material relationship between construction and ground are 

of critical discourse in architecture. Building posture and structural analogies as 
noted, provide the foundation of this discourse. Tomà Berlanda presented several 
case studies of prominent work of architecture to illustrate how the earth is touched 
by buildings. Berlanda expressly acknowledged Holl’s attention to the relationship 
between architecture and ground since the late 1970s and his continuous struggle in 
developing that relationship in his later work (Berlanda, 2014). Holl, also in his book 
defines anchoring as the intention to reconfigure the existing topography of a site 
to receive a new intervention of a new building. (Holl, 1991). Holl emphasized that 
architecture is bound to the situation and the site of a building is more than a mere 
ingredient in its conception. Holl described the site as the physical and metaphysical 
foundation of a building. Beyond the physical conditions for the site to receive a 
building or the building to meet the site, Holl stressed that the experiential connections 
and the need for a metaphysical link between the building and the site are integral. 
He stated: “Today the link between site and architecture must be found in new ways, 
which are part of a constructive transformation in modern life” (Holl, 1991) Although 
anchoring acts as a central phenomena in Holl’s work as evident in his Reid Building, 
intertwining, as another phenomenological concept, captured further investigations of 
the metaphysical aspects of his work.(Holl, 1998)

Robert Franklin, in his thesis, explored the relationship between body and 
architectural drawing. Franklin transformed the lessons learned in the tectonic of 
one’s body to discover integral logic in the design of the building. Franklin again used 
the term “posture” in describing his work and how his building touches the ground 
by stating that “The building postures itself between old and new, and has minimal 
disruption to its surrounding environment. The new structure delicately touches the 
ground in a concentrated point load along an orthogonal grid slightly skewed from 
the original.” (Franklin, 2004)

The relationship between posture, structural analogies, and anchoring establish 
the framework of strength in both body and building. Dennis Bartram elaborated on 
the concept of ‘strength’ and distinguished in his article between Western thoughts and 
Eastern ones. This difference in philosophy of strength is expressed in the difference 
of approach in combat sports. Bartram affirmed that it is not until 1960 were when 
the Western mind was introduced to the construction concepts of Biotensgrity by 
Kenneth Snelson and Buckminster Fuller. Strength in Eastern philosophy generated 
by the energy flows from deep within the structure out to the tips of the fingers and 
toes (Bartram, 2005). A description that profoundly illustrates how the Reid building 
establish its strength through the positioning of its driven voids of light (figure 4).
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Fig. 04. A model section of the Reid Building and the ‘age-uke’ Rising Block Technique.
Source: Steven Holl and (Nishiyama & Brown, 1960).

Conclusion
Steven Holl, as described by Rowan Moore in his article in the Guardian, has a 

reputation as one of the more poetic of American architects, who have based designs 
on the music of Bartók, the paintings of Klee and the phenomenological philosophy 
of Maurice Merleau-Ponty. Neither Holl nor McVoy has publicly based the design of 
the Reid Building on body dynamics or traditional Japanese martial arts. Moore, who 
criticized the design of Holl before construction in another article, after visiting the 
building, criticized the driven voids of light again and said: “the “driven voids” are 
not quite the emissaries of the celestial that they are meant to be, rather conceptual 
devices with which the architects, as architects, sometimes do, seem to have become 
over-obsessed. They compete with other light sources, and they obstruct flow as 
much as they permit it. Contradiction can be a valuable part of the architecture, but 
here it feels accidental.” Moore in the same article criticized Calatrava as well in 
losing reality of construction. He said: “It is also possible for architects to be so 
entranced by their fluent brushstrokes that they lose touch with some of the realities of 
their construction projects. This might be seen, for example, in the work of Santiago 
Calatrava, who as well as designs for buildings regularly produces watercolors of 
bulls and ecstatic women.” (Moore, 2014).

Despite Moore’s criticism, Holl’s work in the Reid building convincingly 
conforms to the laws of physics and nature. While it is unnecessary for buildings to 
mimic nature, as the case with Calatrava, implicit structural analogies such as the 
Reid Building’s elbow, profoundly employ nature’s mode of operation and therefore it 
cares less about explicit translation from biology to architecture. Further explanation 
and evidence of such critical discourse beg the question of the relationship between 
body dynamics and architecture. The driven voids of light act not only as a structural 
core that support the building and anchor it to the ground, but also as the building’s 
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arteries where air circulate and natural light penetrate the building. Adding to the 
analogy of body posture yet another layer of poetic proposition to the correlation 
between body and buildings.
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