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LAYERING AS A SYSTEMATIC APPROACH TO SPATIAL ORDER 
 

Yannis Zavoleas 
 
 
ABSTRACT: 
 

In computer programming, layering is about the development of functions into successive levels 
interacting in hierarchical order. In architectural practice, layering has a special meaning, traditionally 
referring to the tracing paper and the techniques attached to the two-dimensional drawing. Layering is 
generally related to scientific methods of data analysis. With computer’s increasing involvement in 
architectural practice, layering has been included in the first versions of design software in two and three 
dimensions. Gradually, layering has been established as a self-standing topic in architectural research, 
specifically on the influences of Information Technology; these include actions related to the registration, 
the measurement and the comparative evaluation of different kinds of data, also to the development of 
systems about spatial configuration. Such actions transform design decisively, being a process and also 
a set of results. 

The present paper draws upon the conceptual and technical implementations of layering in 
architecture. With layering, information is organized into archetypical schemas, so that it becomes more 
comprehensible and adaptive to specific design goals. Hence, layering aids the collaboration of various 
disciplines towards a more integrated understanding of architecture. 

Such an approach is rooted in modern culture. Archetypes of late modernism have broadly 
been implemented in designs ranging from housing, to buildings of public use and urban projects. The 
design objectives of the past are often comparable to the ones of the recent era; this second time with the 
aid of the computer and the advancements in methodology and techniques it offers. Following this 
premise, layering is presented as an intermediary agent between theory and practice that has been 
applicable since modernism. Currently, it is manifested again in design approaches that make use of the 
computer. 
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Introduction: Science-Based Design 
 

In modern architecture, layering has been a practical device set for analysis, under the 
generalized aim for habitable living conditions. In Athens Charter, the quality of life in the city is broken 
down to function, work, recreation and circulation, whereas the house is described as the shelter of the 
family and the social cell in the city.1 A total approach of design encompassing various scales would 
ideally offer alternative solutions to the suffocative conditions of everyday living in the contemporary city. 
In La Sarraz Declaration, architecture is described as a seed of reason and ordering, which may be 
applied into the designs and methods of materialization about an architectural edifice.2 Athens Charter 
stresses out the importance of data analysis and science-based models of structural organization about 
cities towards universal implementation; such models, though, have to be abstract and flexible, so that 
they would be adaptive to the special character and identity of each case. Systematization would reflect 
the general will to form design strategies with universal validity. In CIAM, this view was mainly 
represented by Otto Neurath. Neurath’s newfound method known as ‘ISOTYPE’ was an effort to 
popularize social and scientific facts through the use of pictoral graphics, offering abstract means of 
analysis in order to look more systematically at the world. As Nader Vossoughian comments, Neurath’s 
collaboration was exceptional ‘for the fact that it represented the first systematic attempt at standardizing 
the language of urban planning on a transnational basis. It occasioned a discussion about the 
relationship between culture, science, and social progress.’3 Neurath’s main principles may be traced 
back to the work of architects of the early modern avant-garde. The development and advancement of 
typologies, as normative schemas applicable in various cases, was among their main intentions, a view 
that was gradually established theoretically, as well as academically. In this newfound conscience, 
architecture and urbanism were defined as being multidisciplinary, also combining theory and practice;4 
even more, the use of abstract schemas and methods of data manipulation would attach deeper 
significance to the design, as it was also a sort of protection against the apprehension of modernism as 
yet another style. 

The endeavour would be to produce a set of scientifically proven living standards. Space is 
described as an aggregate of data and a series of strategies, methods, and techniques is appointed for 
its study: measurements, comparative evaluations, abstract schemas, assays, and diagrams. In 1932, 
Hugo Häring sees the building as a singular event emerging out of the particularities of place, program, 

                                                
1 Le Corbusier, The Athens Charter, ver. 51-64, Eardley Anthony, Crossman, New York, 1973 [Paris, 1943]. 
2 ‘La Sarraz Declaration’, Congrès Internationaux d’ Architecture Moderne (CIAM), 1928. 
3 Vossoughian Nader, ‘Mapping the Modern City: Otto Neurath, the International Congress of Modern Architecture (CIAM), and the 
Politics of Information Design (1931-1935)’, DesignIssues, vol. 22 article 3, Summer 2006, pp.7-10, 12. 
4 Along with technical descriptions relating the city to its geographic, topographic and programmatic parameters, Athens Charter 
stresses out the importance of economy, also of the social, cultural and political conditions, of history, military defence, scientific 
innovation, development and authority. These factors may interact with values of psychological and physiological class being 
inseparable to human; in the meantime, new issues are being introduced and the activities of the individual are constantly being 
transformed in response to community (ver. 2-6). 
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material, and culture. Häring applies his view in the description of the house. The house evolves as an 
organic structure; it is man’s second skin responding to the individuality of the conditions of every day 
experience.5 An interest of the ‘organic’ as a metaphor gradually moves the related studies to two new 
directions: the dynamic nature of space and the establishment of continuity between the house as a unit 
and the city as a total.6 Quality of space depends on the formed relationships among its units and their 
changing character, also in regards to the whole. 

As such, layering offers itself as a structural tool of classification and interconnection across 
different kinds of data, aiding to define new archetypical schemas applicable to very different scenarios 
(see Fig.1) 

 
 
 
 
Hence, various designs may be implementations of the same archetypes, whose nominative 

features are typically present in the character of the produced space. Next, common archetypes of the 
present are compared to their adaptations of late modernism, whereat layering describes the design 
process overall, including analysis, evaluation of information and design choices regarding aesthetics and 
the final form. As it appears, layering is a highly conceptual and also a technical tool that adds to a more 
systematic approach about architectural design. 

                                                
5 Häring Hugo, ‘The House as an organic structure’, in Braham W. & Hale J., eds.,  Rethinking Technology: A Reader in 
Architectural Theory, Routledge, London & New York, 2007 [Innendekoration, Stuttgart, 1932], pp.55-6. 
6 Smithson Alison, ‘Grouping of Dwellings’ and ‘Doorstep’, Team 10 Primer, The MIT Press, Cambridge MA, 1968, pp.81, 99-101. 

Fig.1 Yannis Zavoleas, Hotel Resort in Southern Crete (2009-_). Preliminary analysis of information in successive layers 
and their intregration into a general layout. 
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From Data Classification to Spatial Archetypes 
 

The line is the simplest shape, from which the archetype of the stem derives (see Fig.2). In late 
modernism, the prospect of systematization led a number of architects to develop archetypical schemas 
capable of handling classified data along the design process. In respect, Team 10 group describes space 
as a set of functions: those being more permanent set up the basic organizing structure upon which those 
being less defined are distributed.  
 

Fig.2 Yannis Zavoleas. Study on the stem (2009) as an archetypical system that is capable of unifying local conditions and activities 

 
The stem would be translated spatially as the building’s corridor and the urban street. In Golden 

Lane Deck Housing (London, 1952), Alison and Peter Smithson propose a manifestation of the urban 
street upon which the different layers of information and activities interact. A community should be built 
up from a hierarchy of elements expressing these various levels of association: the house, the street, the 
district, the city. However, these terms are not to be taken as they are in reality, but as the idea they 
represent and the architect’s task is to find new equivalents and new expressions for these associations 
to our society.7 Candilis-Josic-Woods study the variations that the stem may take as it is adapted to 
space. In the project for University of Bochum (1960-3), the stem forms the main-street centre. Along the 
street, the different activities are ‘plugged in’ as building units and park strips of various typologies.8 The 
street is understood as a system that can grow either linearly at its two ends, or as it bifurcates. The 
system is open and dynamic, allowing for the individual areas to develop according to the changing 
needs. The stem becomes an organizing structure that transfers the relative hierarchy and associations 
of data to the final form. 

                                                
7 Smithson Alison, ‘Grouping of dwellings’, p.76. 
8 Avermaete Tom, ‘University of Bochum Competition’, Team 10, Max Risselada & Dirk van den Heuvel, eds., NAi Publishers, 
Rotterdam, 2006, p.110. 
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By multiplying the line a web is produced, as a loosely organized field – a grid, in its simplest 
form (see Fig.3). The grid is generally expressed as a neutral system, being also non-central. In the mid 
Fifties, Aldo Van Eyck with Municipal Orphanage (Amsterdam, 1957-60) was challenged to preserve the 
set hierarchies of spatial organization, meanwhile keeping the system open. Van Eyck came up with a 
generic grid that is capable of reconciling the advantages of a decentralized pattern with those of a 
centralized structure. Occupation and standstill activities are governed by orthogonal shapes, but space 
unfolds dynamically along with movement according to the diagonals. The entrance court forms the heart, 
around which the central functions are grouped, adjoined by a spacious lobby, where the building’s two 
internal streets intersect, leading to the communal areas.9 The residential unit consists of a living room 
with facilities and a portion with a number of dormitories and is multiplied onto the grid pattern, 
communicating both with the internal street and the outside world through individual courtyards. For the 
neighbourhood Belle Fontaine (Toulouse – Le Mirail, 1961-3) Candilis-Josic-Woods appointed the grid to 
resolve a set of even more complicated functions. The grid is configured as an open platform upholding 
the kindergarten, the nursery school and the shopping centre. The multilevel building blocks, the school, 
and the parks compile an entity extending to the house.10 Both structures respond to opposite values 
such as large/small, static/dynamic, open/close, inside/outside, part/whole, unity/diversity.11 Disparate 
data is translated into unifying schemes, to which any of the units may be attached, whether it is about 
rooms and courtyards in houses and other buildings, or building blocks and outdoor parks in the city; 
besides, any of these units acts as a reference point for the other ones making up the whole. 
 

 
Fig.3 Fani Apostolou, Irene Papakonstantinou, Vasiliki Renta. The grid is translated spatially as an organizing structure that 
combines different scale sizes, also supporting different local conditions. 

                                                
9 Vincent Ligtelijn, ‘University of Bochum Competition’, Team 10, Max Risselada & Dirk van den Heuvel, eds., NAi Publishers, 
Rotterdam, 2006, p.68. 
10 Candilis Georges, Life and Work, Hermes, Athens, 1985,  pp.198-201 [original title in Greek: Κανδύλης Γιώργος, Ζωή και Έργο, 
Ερμής, Αθήνα, 1985]. 
11 Vincent Ligtelijn, ‘Municipal Orphanage, Amsterdam 1955-60’, Team 10, Max Risselada & Dirk van den Heuvel, eds., NAi 
Publishers, Rotterdam, 2006. 
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Complex variations of the web may derive from the uneven manipulations of basic units, such 
as repetition, interrelation and sectioning. The produced systems are generally capable to support very 
different spatial qualities (see Fig.4 and 5).  

Fig.4 Helen Antonelli, Malvina Apostolou. The crossword puzzle as an archetype. 

 
In the projects City Centre of Frankfurt (1963) and Frei Universität in Berlin (1963), Candilis-

Josic-Woods explored the web as a variation of the grid. The historic centre of Frankfurt was once a 
medieval neighborhood of human scale, being pretty and vivid up to 2nd World War, when it was 
destroyed. The proposal for reestablishment of the city centre was about the development of a flexible 
grid as an urban 
system, not about a 
monumental mass, as 
the program 
provisioned.12 The grid 
reconnects the areas 
and the reminiscent 
buildings, which were 
left unconnected – 
including the 
Cathedral and the City 
Hall – as well as the 
city’s public activities 
and events. In Frei 
Universität the group 
explores the possibility 

                                                
12 Candilis Georges, Life and Work, Hermes, Athens, 1985, pp.170-1. 

5. Catherine Bounia, Savvas-Peter Pantazopoulos. Manipulations of basic unit shapes may 
produce systems that are flexible and expandable, also offering a wide range of densities. 
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of a mixed system of stem and web that is also expandable. The web is created by a four-time repetition 
of a main pedestrian street, linked by secondary passages. The main streets support the more active 
functions, whereas the passages add density and serve the more quiet areas. In the above examples, the 
grid is multiplied vertically as a layered stack of decks. Large rectangular incisions generate open spaces 
as voids connecting the different areas often running over multiple decks. These incisions create 
differentiation: as Tom Avermaete comments, ‘they introduce a certain measure within the grid and are 
as such decisive for the positioning of certain functions at particular places on the decks. … They allow 
for spatial relations and perspectives and turn the decks into a multi-layered landscape.’13  Space is 
defined locally by a variety of properties and conditions, allowing for a variety of configurations. The 
system is non-centric transformed to poly-centric. It supports the local concentration due to any form of 
activity unfolding into the voids.14 It is an abstract form of spatial definition, an infrastructure showing the 
possible ways for occupation, adaptation, correlation and expansion. 
 
A Step to the Computer: Global Systems 
 

The archetypical systems described above echo the organic structures of late modernism. The 
related research of Constantine Doxiadis and his colleagues of various disciplines during the 1960s is a 
typical example of the kind, as it has been very influential for contemporary works that make use of the 
computer.15 For Doxiadis, a settlement is a continually evolving organism, at once biological and 
technological.16 Doxiadis’ view of the organism refers to the principles of organization of data set by 
scientific analysis and updated constantly by inputs, interrelations, and evaluations. Accordingly, he 
focuses on archetypical structures capable of encompassing society as a whole. He conceives the global 
city as an entire ecosystem: an organic superstructure unifying the networks of movements, digital flows, 
and spatial supplies.17 As such, the qualities of organisms should be incorporated in the broader body of 
architecture. 

Space is described as a complex system virtually incorporating every size, from the human 
body and the smallest scale associated to it (clothing, furniture), to the room, the house, the building, the 

                                                
13 Avermaete Tom, ‘Stem and Web: A Different Way of Analysing, Understanding and Conceiving the City in the Work of Candilis-
Josic-Woods’, Team 10 – between Modernity and the Everyday, conference proceedings, TU Delft, June 5-6, 2003, p. 268. 
14 Candilis Georges, Josic Alexis, Woods Shadrach, ‘Architects’ Statement: Competition Project, 1963-4’, Free University Berlin, 
Architectural Association Exemplary Projects 3, AA Publications, London, 1999, p.25. 
15 Mark Wigley underlines the decisive contribution of Doxiadis’ research in the work of architects of the present decade. Doxiadis 
started using computers in 1962 to develop mathematical models of settlements. Soon he wanted everything computerized and 
proudly published photographs of each new computer installed in his office. Wigley Mark, ‘Network Fever’, Grey Room, vol. 4, MIT, 
Summer 2001, p.114. 
16 See for example Wigley’s analysis on Doxiadis. Wigley Mark, ‘Network Fever’, pp.87-8. 
17 Wigley Mark, ‘Network Fever’, p. 101. Additionally, Panayiota Pyla offers an extensive analysis on Doxiadis’ view of the 
ecosystem. Pyla Panayiota I., Ekistics, Architecture and Environmental Politics, 1945-1976: A Prehistory of Sustainable 
Development, MIT PhD Thesis, Cambridge MA, September 2002, pp.122, 144-5. 
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block, the neighborhood, the district, the city, the metropolis and finally the global network of cities.18 
Schematically, a spatial unit may be classified to a layer, or it may even be broken to a set of layers 
corresponding to its elements, interacting among each other in very complex, often unpredictable, ways. 
In his quest for archetypes, Doxiadis comes up with advanced structures deriving from the grid. For the 
City of Detroit (1965-70) he proposes a multi-layered organization, a total system of grouping and 
syntaxing of spatial units. This system may be described as nesting. Nesting is an advanced ‘horizontal’ 
and ‘vertical’ structure: the more inwards the system moves, the more finite and static it stays; the more 
outwards it develops, the more open and dynamic it becomes.19  Each unit is defined by what it frames 
and by what it is framed, in a back-and-forth relationship of interaction and identification among the units 
and in regards to the whole. As a result, units of various size, function, and overall character are parts of 
a total that is coherent and cohesive, meanwhile being responsive to specific design goals (see Fig.6). 

 
Fig. 6 Anita Douka, Catherine Milia-Argiti, Nesting as a multi-layered structure. 

 
In the present paper, layering is approached as a manifold device that influences the strategies 

of architectural design. Layering aids to the management and organization of data, respectively their 
spatial allocation and interrelation set by archetypes. An archetype may describe the relative qualities of 
the spatial units and the hierarchical order among them. Space is analysed, classified and designed as 
an entity encompassing loose as well as finite dependencies among the spatial units. Nowadays, with 
reference to layering, the objectives of modernism are presented with an updated interest, strongly 
reinforced by the computer, along with the realization that these have remained considerably current. 
 

                                                
18 Doxiadis Constantine, ‘A City for Human Development’, and ‘Ekistic Synthesis of Structure and Form’, Texts, Drawings, 
Settlements, Kirtsis Alexandros-Andreas, ed., Icarus, Athens, 2006, pp.54, 144 [original title in Greek: Δοξιάδης Κωνσταντίνος, 
Κείμενα, Σχέδια, Οικισμοί, Ίκαρος, Αθήνα, 2006].  
19 Doxiadis Constantine, ‘Ekistics: An Introduction to the Science of Human Settlements’, Texts, Drawings, Settlements, pp. 118-24. 
Also Peponis John, Book presentation: Constantinos A. Doxiadis, Ekistics: An Introduction to the Science of Human Settlements, p. 
3.Online resource: http://www.doxiadis.org/files/pdf/ekistics_book.pdf [link active as of June 2nd, 2010]. 
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Note: the projects illustrated were developed for the courses ‘Special Topics in Architectural 
Representation: Layering’ (2nd year) and ‘Digital Media in Architectural Design’ (3rd year), Department of 
Architecture, University of Patras, 2008-2010. Supervisor: Assistant Professor Yannis Zavoleas. 
Collaborators (course ‘Digital Media in Architectural Design’): A.Chartofili, A.Kantidaki, V.Patmios-Karouk, 
A.Psaraki, V.Stroumbakos, D.Zisimopoulos. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


