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Introduction

 DESCRIPTION, ANALYSIS AND TRANSFORMATION



DRAWING AS DIAGRAM

Drawing is the basic means to communicate and reason an architectural or urban design. During the design process, drawings are produced that ‘describe’, ‘analyse’ and ‘generate’ ideas and structures. Yet in architectural drawings, these three modes overlap and are often difficult to distinguish. Description of architectural designs through graphic representation always requires some abstraction of reality and is therefore partially analytical. Analysis itself depends on conventions of description and often a comparison to established norms. And a generative drawing frequently is the conclusion of a comparative analysis, especially when deriving from a design method based on case studies. A sketch then can be descriptive, analytical and generative, depending on its context. In fact, context is critical to all drawings. We read a drawing differently when it is presented by students to explain a speculative project, is used by designers and clients to discuss how quantitative or aesthetic requirements are met, or is part of a tender package detailing building parts and elements for construction. Different drawing conventions have thus developed that are suitable to each context.

Defined by the interactions between description, analysis and generation, architectural and urban drawings are diagrammatic reductions that generally convey abstract spatial relationships and orders – which can serve as blueprints for building. To materialise physically what are, despite representing a ‘reality’, essentially conceptual ideas, translation is required, as a diagram substantially differs from the reality it describes. But whether a project is meant for realisation or not, the principle of conceptual and material transformation is part of all design relying on representation and its translation.1 Any spatial concept is generative and can always be realised at different scales and in different materials, in each case demanding a new analysis and set of drawings, details, construction methods, etc. Therefore, the generative can be defined in these terms as a transformation that follows from analysis. It is not simply an artistic vision. Drawing Architecture and the Urban is structured around the three principal concepts of drawing as a means of description, analysis and transformation.

The need for abstraction in architectural drawings is intensified by computer-aided design (CAD), as the idea of a single drawing is obsolete, and potentially an infinite number of drawings are produced from the same file. What seems a simple observation of a mechanical process has a significant effect on the way we can instrumentalise drawing and conceive its role. A drawing produced by CAD requires continuous rethinking of scale, detail and graphic design. While hand drawing emerged within a tradition of imitative representation, computer drawing is associated with a generative process of abstraction, in which generalisation and its transformations have become operative for design and its description – a fact that is recognised in the building industry through the increasing use of building information modelling (BIM). Thus with CAD, the conventions and problems of  drawing have changed from the logic of hand drawing. The inherently generative nature of CAD requires a new judgement as to what and how we draw – indeed, even as to how we conceive a project. The great potential of the computer drawing and model partially explains why, during its rise in the 1990s, an entirely three-dimensional and self-referential formal generation was pursued that deliberately avoided being analytical. Computer generation was turned into an end. Yet this book is a return to an analytical approach. It argues through the drawings themselves that graphical thinking is a central means of architectural reasoning, one which with the advent of the computer has established not only new forms of analysis and graphic knowledge but also a new aesthetic and style.

The three functions of diagrams to describe, analyse and transform refer respectively to three more historical architectural concepts: convention, interpretation and invention. By following conventions – agreed meanings of representation and order established by practice – it is possible to describe and communicate clearly. Drawing is in this case a learned skill obtained through practice. Analysis on the other hand is interpretative, but relies on conventions of description and at times becomes the basis of invention through conceptual and formal transformation. The skill of analysis is part of the training of an architect. Yet the relationships between the six concepts directly reflect on changing practices and disciplinary knowledge, and are therefore continuously changing themselves. This is apparent when looking at the larger historical and theoretical context in which problems of drawing shaped the architectural profession and its approach to design. It transformed a descriptive drawing into a generative diagram and developed a comparative study of precedents into a design method while introducing the idea of a typological transformation. These concepts of the diagram, comparative study of precedent and typological transformation, are explored in the different chapters of this book.



FROM DESCRIPTIVE DRAWING TO DIAGRAMMATIC DESIGN METHOD

In the second half of the 17th century, the problem of accurate description through drawings was a major motivation for early archaeological studies of classical Roman precedents, with the aim to clarify the proportions of architectural orders.2 These surveys uncovered the incommensurability of proportions in different classical buildings, which eventually led Claude Perrault to conclude in his Ordonnance for the Five Kinds of Columns after the Method of the Ancients of 1683, that proportions are relative. He resolved the problem of comparing different proportional dimensions by introducing a new convention of measurement that permitted him to express proportions as whole numbers and not fractions (figure 1).3 Following Perrault's empirical approach, notably Pierre Nativelle in his Nouveau traité d'architecture (New Treaty on Architecture, 1729) proposed a new graphic abstraction. He radically eliminated the differences between architectural orders by conceiving them as an abstract and generic scheme for design (figure 2). This transformed a previously descriptive system of drawing into a diagrammatic matrix of possibilities.

While Nativelle introduced a new diagrammatic thinking, at the same time he diminished the role of precedents, which Jacques-François Blondel in contrast saw as the foundation of architectural practice and training. Blondel introduced the case-study method from law, and understood architectural precedents only as meaningful when maintaining relevance to practice by providing principles on which similar current design problems could be judged and decided on.4 Precedents were thus defined as potentially a historical. His method required comparative drawings to analyse case studies, and redefined invention as a modification and recombination of received forms. Blondel's position further necessitated a clarification of the role of history in the process of design and its analysis. This was provided by Julien-David Le Roy in The Ruins of the Most Beautiful Monuments of Greece (1758), who was the first to formally introduce history as a counterpart to theory in architecture. Le Roy posited that without accepting historicism, architecture could not be freed from the constraints of first origins – by which he meant classical Greek or Roman styles. By introducing the concept of history, it could be separated from the practice of architecture, which was then considered its theory. Complementary to his writing, Le Roy instrumentalised drawing, especially in two pivotal diagrams. The ‘Plans of the most remarkable churches built from 326 to 1764’ showed Jacques-Germain Soufflot's design for Sainte-Geneviève as the synthesis of three formal developments: the cross-shaped plan, parallel rows of free-standing columns in the basilica and the dome (figure 3). Although the diagram appears simply comparative, it suggests that a typological progression and transformation underlies the judgement of design, permitting one to recognise Soufflot's plan as superior. The second important diagram similarly compared a progressive transformation, that of Egyptian and Phoenician, Greek, Roman and Christian huts into temples with increasing scale and complexity (figure 4). The graphic comparison proposes a clear typological sequence of transformation, and is an explicit example of a typological and diagrammatic reasoning, as it relates generic and specific form in order to construct a lineage and classification of a group of buildings.


[image: Image described by caption.]

Figure 1: ‘Plate 1’ showing the comparative proportions of the five architectural orders (Tuscan, Doric, Ionic, Corinthian and Composite) as measured by the petit module, in Claude Perrault, Ordonnance des cinq espèces de colonnes selon la méthode des anciens (Paris: Coignard, 1683)
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Figure 2: ‘Les cinq Ordres d'Architecture dans une mème hauteur suivant Vignole’ [The five Orders of architecture drawn at the same height after Vignola], in Pierre Nativelle, Nouveau traité d'architecture (Paris: Dupuis, 1729)



 Jean-Nicolas-Louis Durand finally developed Blondel and Le Roy's concern with precedents into a design method in the Précis of the Lectures on Architecture Given at the École Royale Polytechnique (1802–5). He claimed that his method was applicable to the design of any building, and even to that of the city.5 With building elements and parts formally disposed according to a grid determined by structural distances, the plan is quasi ‘designed’ by subdividing the grid and omitting, adding or offsetting an axis. Thus an endless combination of the building parti is possible (figure 5). Although the design procedure suggests a methodical progression from a part to the whole, Durand admitted that this only applied to learning how to design through an analysis of building parts.6 Thus, the Précis only provides a limited design and primarily an analytical method, which understands design as the outcome of a procedural transformation. That Durand continued to consider the case-study method as the appropriate way of designing properly is evident in the plate ‘Procedure to be followed in the composition of any project’ (figure 6). The design of a dome cannot derive from incremental changes of rectilinear grids, and only makes sense when read in reverse as the analysis of a precedent into its formative elements and grids.7 The potential of Durand's method, however, is not to reduce design to a progressive iteration but an acknowledgement of a simultaneity of scales and the interrelationships of description, analysis and transformation in design. It is a recognition of the potential of a diagrammatic architectural drawing to produce knowledge for design at both a generic and specific level by analysing its typological arguments.

One and a half centuries later, Aldo Rossi famously in The Architecture of the City (1966) advanced an analytical method that resembles Durand's formal analysis of architecture. Comparable to Durand's division of architecture into its constructive elements, Rossi stated that his ‘urban science’ was methodologically only possible by identifying a city of parts. Thus Rossi fundamentally differed from Durand by not simply being interested in architecture alone but its morphological relationship to the city, which revealed to him the typological nature of architectural analysis. This essential relationship between architectural typology and urban morphological fragments, however, is more apparent in the work of Oswald Mathias Ungers, especially in a proposal for student housing in Enschede from 1964. Ungers later claimed that the aim of the design to derive an ‘encyclopaedia of forms’, a library of formal morphologies arising from incremental geometric modifications, was inspired by Durand (figure 7).8 To Ungers, the morphological transformation and design required, as to Rossi, a typological analysis. A principle he developed in his Berlin Lectures (1964–5) by articulating a new morphological classification of museums according to formal-aesthetic criteria and a typological-diagrammatic analysis that extended to the city. Thus in the 1960s, the diagrammatic understanding of the architectural drawing became effective to the urban scale. This book similarly attempts to convey the relationships between architectural and urban description and analysis.
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Figure 3 : ‘Plan des églises les plus remarquables bâties depuis l'an 326 jusqu'en 1764’ [Plans of the most remarkable churches built from 326 to 1764], in Julien-David Le Roy, Histoire de la disposition et des formes différentes que les Chrétiens ont données á leurs temples depuis le règne de Constantin le Grand jusqu'á nous (Paris: Desaint & Saillant, 1764
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Figure 4: ‘Plate 1’ showing the parallel, formal development of the temple type, in Julien-David Le Roy, Les Ruines des plus beaux monuments de la Grèce, 2nd Edition (Paris: Delatour, 1770)





THE TYPOLOGICAL DIAGRAM

As discussed, the generative diagram was the result of a new thinking that accepted architectural design as contingent on history and introduced a typological analysis and design method. Jeffrey Kipnis accordingly stated recently: ‘Diagrams underwrite all typological theories.’9 His statement was in response to Peter Eisenman's use of the diagram as an alternative reasoning of form. The diagram, according to Eisenman, made it possible to relate generic and specific form not through historicity and typology, but through a rational, formal language of architecture.10 However, the historical discourse is evidence that the architectural diagram necessarily refers to a typological (material and formal) or typal (conceptual) analysis and is not autonomous. The aim of the typological diagram is thus to reveal an essence of architecture through which generic and specific form can be related and determined. This knowledge is often formative to a process of design. As the communication and development of architectural ideas through drawings necessarily refer to normative architectural principles, as manifest from the historical French discourse, but also a discussion of design method by the likes of Eisenman, the design that follows is presumed to be principled in itself. This invokes, despite Eisenman's calculated objection, a typological question of how to judge specific form within generic or morphological possibilities of form. The typological content of an architectural diagram thus cannot be meaningfully rejected. An important diagrammatic task is then to limit and define these typological possibilities without necessarily providing a finite form and without restriction to formal models.

A paradigm of this typological-diagrammatic condition is Jeremy Bentham's panopticon. By no coincidence an 18th-century invention, the panopticon represents to Michel Foucault the modern episteme and an abstraction of a social disciplinary function in a ‘pure architectural and optical system […] detached from any specific use’.11 The diagram thus can be appropriated for different building types: prisons, asylums, hospitals, workshops and schools. But also, if we read it simply as a formal diagram that relates architectural elements, the panorama (figure 8). The panopticon discloses that the typological question is not just concerned with a formal model or building type but also a diagrammatic relation of spatial and social content. Through these interactions between spatial and social diagrams, a different meaning of a typological transformation emerges, a relationship that this book attempts to uncover in its final chapter.

All architectural and urban diagrams structure spatial and at times social relationships. Diagrams are always interpretative and transformative. By their very nature, diagrams are also abstract representations and necessitate translation. Thus diagrams are open-ended in their potential. Considered in typal and typological terms in the architectural context, they simultaneously mediate between conceptual thinking and final form. The typological diagram then is a framework to meaningfully conceptualise, analyse and reason architectural form while acknowledging an existing disciplinary knowledge of forms.
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Figure 5: ‘Plate 20, Ensemble d'édifices, résultants de divisions du carré, du parallélogramme et de leurs combinaisons avec le cercle’ [Building ensembles, resulting from the divisions of the square, the parallelogram and their combinations with the circle], in Jean-Nicolas-Louis Durand, Précis des leçons d'architecture données á l'École Royale Polytechnique, Volume 1 (Paris: the author, 1802)
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Figure 6: ‘Plate 21, Marche á suivre dans la composition d'un projet quelconque’ [Procedure to be followed in the composition of any project], in Jean-Nicolas-Louis Durand, Précis des leçons d'architecture données á l'École Royale Polytechnique, Volume 1 (Paris: the author, 1813 edition)
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Figure 7: Sketch of morphological transformation of rectangular formal elements. Oswald Mathias Ungers with Jürgen Sawade and Jonas Geist, competition for student housing for the Technische Hogeschool Twente in Enschede, Netherlands (1963). Courtesy of the Ungers Archiv für Architekturwissenschaften





DRAWING ARCHITECTURE AND THE URBAN

The historical discourse of drawing reveals that a typological analysis, comparison and diagram place the architectural diagram firmly in a context of practice, and its history and theory. While drawings are a repository of disciplinary knowledge, they are equally constitutive of its changes. Drawings are consequently not only important for the maintenance of disciplinary knowledge but also its development: a knowledge that has evolved through the problems of description, analysis and transformation, and their relation to the process of design. This book explores these three concepts as follows: the first chapter outlines basic conventions of description, the second chapter develops an analytical interpretation of architectural cases through comparison, the third chapter expands this to the analysis of urban cases and the fourth chapter provides examples of how design can be related to ideas of typological transformations. The structure of the book roughly resembles how architects learn to draw: from conventional drawing representations to an analytical understanding of architecture and knowledge of the field, including the urban, leading to speculative drawings and design proposals. From a representational to a reflective and propositional mode of graphic thinking through drawings. Although all drawings are representational, every drawing should also make graphic arguments and convey rigorous if not critical thinking.

The book's two main chapters on architectural and urban drawing analysis try to bridge the gap between what are too often considered separate disciplines. To think architecture and the urban together as related design problems is of increasing importance to architects and urban designers alike. There are nevertheless fundamental differences between architectural and urban drawings. An obvious one being the scale and amount of detail they have to provide. While the architectural work is typically discrete and its elements easily identifiable, the urban is made up of many overlapping elements that are frequently heterogeneous and discontinuous. Thus urban drawings tend to be more generalising. But certain organisational and structural concepts remain useful to both, such as the importance of circulation or the repetition of elements. The selection of architectural and urban projects in this book deliberately includes case studies in which the distinction between architectural and urban is ambiguous, acknowledging that architecture does not exist only as a specific object at one scale, but also as a generic possibility at several scales, and that the urban plan can be read as a synthesis of formative buildings and urban armatures, requiring their typological and morphological analysis. Thus, the formative diagrams of architecture become methodically relevant to the analysis of the city and the different scales of design.

The book includes practical instruction on what, why and how to describe, analyse and transform through drawings. But it is also an exploration of design research and the agency of drawing to understand contradictions between description, analysis and transformation. The two ambitions of the book are linked by the premise that the analysis of precedents is an essential architectural training that constitutes an important form of research and a precondition to all design. Architectural research through drawing and analysis is framed in disciplinary terms by a typological reasoning. To substantiate this, the book provides first a methodical-diagrammatic analysis of precedents, and then explores a typological-diagrammatic approach to design that derives from a study of formative diagrams and their comparison. It is an attempt to directly link an analytical process to a design process, which raises at least two important questions: What are the differences or similarities between diagrammatic and typological arguments reasoned through drawings? What are the specific methods of analysis or design available to this approach?
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Figure 8: A panopticon and panorama based on the principles of Jeremy Bentham's panopticon model (1791) and Robert Barker's panorama building (1792). Drawn by Longning Qi and Qinhe Yi (2014).



The book aims to provide answers to these questions through drawings themselves, by simultaneously  developing graphic and conceptual arguments. If we accept drawing as an important form of practice and design research, the methods employed have to demonstrate rigour, analytical coherence and speculative potential. For these reasons, the book proposes conventions of drawings through which architectural and urban projects are analysed, and develops graphic arguments as to how this becomes relevant to design and design research.



NOTES


1 This is recognised by Gottfried Semper in his theory of material transformation (Stoffwechseltheorie).
2 See Roland Fréart de Chambray, Parallèle de l'architecture antique et de la moderne (1650) and Antoine Desgodetz, Les edifices antiques de Rome dessinés et mesurés très exactement (1682).
3 Fréart de Chambray used 30 minutes equivalent to the column radius to compare proportions. Perrault's petit module was based on a third-diameter of a column, equal to 20 minutes.
4 See Jacques-François Blondel, Cours d'architecture enseigné dans l'Academie royale d'architecture (1771–7).
5 See Jean-Nicolas-Louis Durand, Précis des leçons d'architecture données á l'École Royale Polytechnique, 2 vols (Paris: the author, 1802–1805). English translation: Précis of the Lectures on Architecture with Graphic Portion of the Lectures on Architecture, trans by David Britt (Los Angeles: The Getty Research Institute, 2000), p 77.
6 See Durand, pp 185–86.
7 Compare Leandro Madrazo, ‘Durand and the Science of Architecture’, Journal of Architectural Education, 48.1 (1994), 12–24.
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1 CONVENTIONS







Disciplines, including architecture, are defined by their conventions. A convention is formed as an agreement between people with a shared interest. Accordingly, conventions dealing with the representation of architectural or urban works derived over time from practice and agreements on usage. They are only meaningful when recognised by at least both the author and intended viewer.

The adjective ‘conventional’ today has negative connotations, as it implies an unquestioned copying of traditional solutions or styles. Yet it is impossible to advance disciplinary practices and knowledge without first knowing agreed conventions. Thus it has always been accepted that conventions are adjusted during application, requiring a continuous reassessment of their appropriateness. Conventions are not strict and final rules but general principles. The confirmation or challenge of these rules is an important part of the thinking required during design.

The principal aim of drawing conventions is to ensure the communication of a design idea and project. While early design drawings are almost unlimited in their scope and form, construction drawings are strictly coordinated and follow standards prescribing their content, scale and graphic representation. Which conventions are used depends on the intention by an author and the context in which they are presented. Meaning, a typical construction drawing follows conventions of how to describe the relations of building components, it does not, however, usually explain the sequence or method of assembly. Similarly, an urban plan might indicate building footprints but normally does not determine their specific architectural forms.

The way conventional rules are established and evolve directly reflects on changing artistic intentions and available media. Cultural exchanges and technological advances, such as the invention of the printing press, tracing paper and photography, had significant effects on how and what we draw and how we read a drawing. The axonometric projection, for example, while only developed in geometric terms in the 17th century, was used prior to this for decades in Japanese narrative depictions of dwellings and towns in their surrounding landscape. The axonometric was therefore an expression of very different understandings of reality – one to establish an empirical representation, the other to convey the thresholds and life unfolding between different environments. Although drawing conventions seem normative, they are just a form of interpretation. New technological and representational means lead to continual expansion of disciplinary knowledge, and eventually results in new conventions.

One recent technological advance in particular – the computer-generated drawing – has fundamentally changed the way we conceive and represent a design. While in the past the two-dimensional plan and its orthographic projection defined the design process, today we easily develop designs directly in three dimensions and as easily make changes to them in 3D models. In addition, computers have introduced a new realism – that of the photographic rendering. Computer-aided design (CAD) has made many old drawing skills necessary to produce a hand drawing obsolete, with drawing equipment such as T-squares, rapidographs, triangles and templates a relic of the past. Axonometric or perspectival projections are now readily available once a 3D computer model is created, thus requiring new skills, for example, that of 3D modelling. Likewise, the rendering of drawings has changed, as has lettering and hatching. Rather than having to carefully plan a drawing before its execution, CAD drawings and models are often started without a final drawing in mind. Especially the creation of different views and renderings, including the setting of materials, lights and shadows, is something that can be easily experimented with or defined according to changing parameters. But the computer has also created new challenges. The computer drawing not as an end but a means, still requires us to understand the purpose and context of a drawing; whether a drawing’s aim is to persuade or instruct. Even to know when a drawing communicates sufficiently, and is therefore deemed fit for purpose and ‘finished’, is often difficult to determine, as the computer unlike the hand drawing produces in principle not one but many versions.

While it is not the purpose of this chapter on conventions to discuss their rich cultural, philosophical and technological histories or how they have shaped the representation of architecture and graphical thinking, it is worthwhile to bear such background in mind. The intention of this chapter is a practical introduction to conventions on which the following chapters of this book build. The outlined conventions are by no means comprehensive. They merely provide a foundation and the common means of representation for the qualitative, analytical descriptions that this book develops.







POINT, LINE, PLANE AND VOLUME






Point, line, plane and volume are the basic geometric means to describe a two-dimensional shape or three-dimensional figure.

A point is dimensionless and indicates a location. In architectural representation this typically means an endpoint or a location along a line that serves its subdivision. Thus it is commonly the meeting or crossing point of two lines.

A line has one directional dimension and connects two points but can extend beyond them. In architectural representation, lines indicate both visible and hidden (temporary and imagined) lines and edges with a measurable length. Commonly lines are formed by two intersecting or connecting surfaces.

A plane is a two-dimensional area defined by at least two lines or three points. A plane that is not flat is a surface. In architecture, a plane is, unlike in a strict geometric definition, thought of as having a thickness – thus is three-dimensional.

A volume is a region of space bounded in three dimensions. In architecture it is typically considered a three-dimensional object made up of different shapes and figures.

Combinations of points, lines, planes and volumes are figures. While their relationships can be mathematically and geometrically described – which is the basis of technical drawings and the solution of constructional and structural problems – in architectural representation they are primarily motivated by considerations of design. Thus their architectonic meanings and the different spatial qualities they produce are essential to understand the use of linear, surface or volumetric elements in architectural designs beyond pure formal implications. These interpretations, however, often combine a structural with an architectonic problem.

In addition, architectural space is not just defined by the positive space it encloses but equally the negative space bounded by different figures or spatial elements. Accordingly, most architecture is a combination of figures, of simple linear, planar and volumetric elements, through repeated addition, subtraction, intersection, superimposition and rotation to name a few. They are consequently less a geometric, formal description than representative of both constructional and spatial principles.

Points, lines, surfaces and volumes can be considered as syntactic spatial and structural elements that follow certain dispositional and distributional principles. These principles often derive from conventions.

The principle of points, lines, surfaces and volumes as the basic formal language of architecture was explored, for example, by the so-called Texas Rangers in the 1950s in their nine-square grid design exercises, by Oswald Mathias Ungers, in both his candidate lecture at the TU Berlin in 1963 and his teaching model of kit-of-parts, and also by Peter Eisenman in his House projects starting in the late 1960s. It is evident from these design exercises that not only spatial principles were questioned but equally structural, plan and graphical conventions.









POINT, LINE, PLANE AND VOLUME
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COMBINATION OF SYNTACTIC ELEMENTS


[image: images]




PLAN CONVENTIONS






Often prescribed by rules and standards, the conventions followed in the representation of architectural or urban works make the communication of ideas and designs consistent and legible. Plan conventions are agreed drawing types serving the understanding of designs.

Architectural three-dimensional (3D) works are conventionally represented in scaled drawings as a set of related two-dimensional (2D) projections, called multi-view orthographic projections. These are better known in architecture as plan and elevation.

Orthographic drawings are projections of a 3D object onto an imaginary parallel plane (picture plane) at right angles. These drawings accurately represent the true shape, size and proportions of elements with a parallel orientation or axis to the picture plane, which makes them scalable and measurable. However, all other elements are foreshortened. To understand the three-dimensionality of elements, more than one orthographic view is thus necessary.

While elevations always derive from a parallel projection, architectural floor plans are technically not projections but a horizontal section also known as a cut-away view. Similarly, sections are vertical cuts through a 3D object, showing interior details that are otherwise hidden.

To overcome the limitation of multi-view orthographic projections to represent three-dimensionality, paraline drawings are used. They depict objects at a skewed angle in order to show more than one side. By combining orthographic plans, the scale of elements is maintained. Paraline drawings include axonometrics and obliques. All paraline drawings, however, create some distortion, especially through ‘unrealistic’ equal foreshortening, making the judgement of spatial depth difficult. Therefore another type of 3D single-view drawing is used, the perspective. Perspectives closely resemble what is perceived as realistic, due to the convergence of projection lines we are accustomed to from our own vision. This produces a more natural foreshortening and diminution of objects seen at a distance, similar to the image produced by a camera lens.

In computer-aided design (CAD), the creation of 2D plans and 3D views is generally integrated. With the use of building information models in construction, plans and views are part of the basic information obtainable from a 3D building model alongside more detailed technical and quantitative information.

But whatever means is used, all architectural drawings are a form of abstraction. They are all based on an abstract system of representation and conventions.









[image: Image described by caption.]

The Administrative City: Proposal for a New European Quarter, Brussels, Belgium (Guillem Pons, 2013)




ORTHOGRAPHIC PROJECTIONS (ELEVATION)


[image: Image described by surrounding text.]

The multi-view orthographic projection produces up to six 2D projections of a 3D object. These correspond to the six planes of an imaginary box drawn around an object.

In architecture, the derived 2D view is called an elevation (the front, back and side or alternatively north, south, east and west elevation) and, in the case of the top and bottom projection, a plan (a roof plan and a plan of the building footprint).

But in principle, these orthographic drawings are elevations, views of a building side or facade as seen from a distance. They do not produce conventional floor plans, considering that the roof plan is an elevation as seen from above. (Similarly, a reflected ceiling plan is an orthographic projection of an elevation.)




[image: Image described by surrounding text.]

German Pavilion,

Ludwig Mies van der Rohe

(Barcelona, Spain, 1929)



The layout on the right shows the relationships between different elevational views produced by a multi-view orthographic projection. In practice, this layout is not uncommon, but the elevations would normally be mirrored.

Elevations conventionally use different weights for visible lines (typically the closer a line to the observer, the thicker its line weight), with an extra thick line indicating the ground level. In addition, important hidden lines (below or behind the outermost surface) are shown dashed to indicate the extent and three-dimensional relations of invisible elements.

As for all architectural plans, the larger the scale, the more detail is generally shown.





CUT-AWAY VIEWS (PLAN AND SECTION)


[image: Image described by surrounding text.]

Cut-away views are in principle the basis of a building section and floor plan, although historically plans would be often drawn before a section and elevation.

A floor plan is a horizontal and parallel cut of a building at approximately 1 metre above finished floor-level to include all important vertical elements and openings, such as windows and doors. But the cutting height varies depending on what needs to be included for clarity. Similarly, a section is a vertical cut of a building that reveals important hidden interiors. Usually a distinction is made between a longitudinal section (across the longest length) and a cross section (across the shorter part) of a building.

In plan and section, cut elements are shown in a thick line or solid fill. Only rarely are just the cutting outlines shown and often elevational detail behind or below the cutting plane is added. Generally, elements that are closer to the viewer are shown as thicker lines than those furthest away. Floor plans, in particular, also indicate the layout of fixtures and fittings, including doors, windows and stairs. Hidden lines in front or behind, or above and below, are indicated as dashed lines.


[image: Image described by surrounding text.]

In design drawings, plans and sections serve the understanding of the spatial relationships of building elements, which are otherwise often partially or fully hidden from view. In production drawings, sections and plans are essential to show the construction of buildings and the different elements and components.



PARALINE DRAWINGS


[image: Image described by surrounding text.]

Paraline drawings include axonometrics and obliques. In axonometrics, the object is rotated along one or more of its axes relative to the picture plane, while obliques always have one side drawn as a true shape. In all cases, the Z-axis remains vertical and all parallel lines parallel. Paraline drawings, like orthographic projections, permit a measuring of lines parallel to the X, Y and Z-axes.

In architecture, the term axonometric is (confusingly) only used for a projection in which the X-axis and Y-axis are at 45 degrees to the horizontal. This is also known as a plan oblique or planometric, as it emphasises horizontal surfaces and represents true shapes in plan, such as circles that are otherwise distorted (eg in an isometric). There are many other plan obliques (always retaining a 90 degree angle between the X and Y axis), but another commonly used one has the X-axis at 60 and Y-axis at 30 degrees to the horizontal, avoiding the alignment of parallel corner lines in the drawing.


[image: Image described by surrounding text.]

Isometrics (which are axonometric projections) do not emphasise horizontal or vertical surfaces and their X and Y-axes are at 30 degrees to the horizontal. Isometrics and planometrics are sometimes shown exploded to reveal otherwise hidden elements.

In elevation obliques (obliques proper), which are less common in architectural representation, the vertical surfaces are emphasised. The X-axis is horizontal and the Z-axis vertical, producing a true representation of elevations. The Y-axis can vary in its angle.



Perspective Drawings


[image: Image described by surrounding text.]

The perspective is another main type of drawing representation in architecture. Like the paraline drawing, it is a single-view drawing but produces a realistic representation through a converging of lines, diminution of size, foreshortening and overlapping of objects. In practice, perspectives are usually constructed with up to three vanishing points, thus are known as one-point, two-point or three-point perspectives.

The general principle of a perspective is that from a station point (SP), which represents the eye of the observer, lines are projected to an object. Where these lines meet the picture plane, the perspectival drawing is produced – therefore it is also termed a linear perspective. All parallel lines that are not parallel to the picture plane converge in a vanishing point (VP). The VPs lie (with exception of the third VP) on a horizontal line called the horizon line (HL), which is perpendicular to the observer’s eye and thus referred to as eye level.

Normally, eye level and viewing angle are chosen to correlate to human size and sight, so as to reduce perceived visual distortion. For example, perspectives use a cone of vision with a maximum 60 degree angle. A high-level perspective are known as a bird’s-eye view and a low-level perspective as a worm’s-eye view. To illustrate the convergence of lines, the perspectives shown here are exaggerated.


[image: Image described by surrounding text.]




GRAPHIC CONVENTIONS






While plan conventions define the common types of drawings to represent a built work, they rely on graphic conventions to communicate at times intricate information as succinctly as possible. Plan conventions determine what is shown, while graphic conventions regulate how it is represented in a drawing.

The required information and graphic conventions might vary depending on the recipient, such as client, contractor or public authority. Accordingly, there are differences in graphic conventions when a drawing is produced for the general discussion and analysis of a built work, intended for a legal application, or meant to define a specific scope of work for a designer or contractor. All drawing software provide standard settings for graphic conventions and many offices will use their own standards. Thus like most conventions, graphic conventions might be initially arbitrary but are based on an agreement between author and different viewers in order to be effective.

All architectural and urban drawings are with few exceptions drawn to scale and carry detailed information. The drawings are essentially diagrams of different functions, zones, structures, building parts and elements and their arrangement and details. As the basic visual grammar of drawings, graphic conventions provide principles and sometimes norms on how to use line weights, line styles and types, hatches, colours, drawing scales, annotation, etc. Generally, the more technical the information a drawing has to convey is, the more clearly defined are the graphic conventions it adheres to. Accordingly, the purpose of graphic conventions is to make a drawing easily readable and to communicate information that is otherwise difficult to describe through simple line drawings.

In the typical progression of a design project, various process, presentation and construction drawings are necessary. Drawings are first used to sketch out the limits and potentials of a conceptual design for study, then to resolve technical, material, budgetary and legal constraints in a developed design, and at the end to specify the translation from drawing to built work in a set of final plans. After construction and inevitable revisions, as-built drawings record the project as realised.








LINE WEIGHT, STYLE AND TYPE

The appropriate use of line weights, styles and types is the basic means to give graphic hierarchy to line drawings.


LINE WEIGHT

[image: Diagram shows different categories of lines based on its thickness; construction lines, thin lines, medium lines, thick lines and extra thick lines.]

The line weight is the width but also lightness or darkness of a line. In computer-generated drawings, line weights normally relate to line widths. The number of line weights in a drawing depend on its complexity and size. At least two line weights should be used in simple drawings and more than three in large, complex ones.

Standard line widths are:


	(0.05 mm, 0.1 mm), 0.13 mm, 0.18 mm,

	0.25 mm, 0.35 mm, 0.5 mm, 0.7 mm,

	1 mm, 1.4 mm and 2 mm.




Construction Lines

[image: UnNumbered Display Equation]

Guidelines that set up the drawing construction, layout and basic geometry.

They originate from hand-drawing practices in which they are commonly erased later or drawn in such a way that they do not reproduce. In CAD drawings they can be hidden but remain important for the drawing set-up and analysis of formal relations.



Thin Lines

[image: UnNumbered Display Equation]

Narrow lines that depict objects furthest away from view. They are also used for action lines (eg potential movement of objects such as doors), information lines (eg dimension, extension, leader and reference, symmetry, projection, section, break and grid lines), hidden edges and outlines, overhead lines and fill patterns or hatching (indicating the material of objects).



Medium Lines

[image: UnNumbered Display Equation]

Depict the edges and outlines of secondary objects (eg doors, furniture and other non-structural architectural features).



Thick Lines

[image: Diagram shows different categories of lines based on its thickness; construction lines, thin lines, medium lines, thick lines and extra thick lines.]

Wide/bold lines that depict the edges and outlines of objects closest to view and primary objects (eg to show architectural and structural objects and figures) and information lines (main representation, system, or parting lines and the position of cutting planes).



Extra Thick Lines

[image: UnNumbered Display Equation]

Indicate structural and non-structural objects cut by a cutting plane (eg walls, windows, columns and furniture). Or any other lines that are emphasised for clarity.

Appropriate line weights depend on the type, size and scale of a drawing. For example, a standard group of lines in a drawing has a width difference with the ratio 4:2:1 between extra thick, thick, and thin lines (medium line excluded). Additional line weights are often used for emphasis and clarity. Recommended weights for thick and thin lines, depending on paper size and drawing, are:


	A0/1:5 or larger 0.7 mm and 0.35 mm

	A1/1:5 to 1:20  0.5 mm and 0.25 mm

	A2/1:150 to 1:100 0.35 mm and 0.18 mm

	A3/ 1:100 or smaller 0.25 mm and 0.13 mm



[image: UnNumbered Display Equation]



LINE STYLE AND TYPE

Line styles and types are complementary to their weights and can be divided into ‘active lines’ representing the outline of visible objects, or ‘non-active’ lines that clarify their relations, such as dimension, grid and movement lines. In the drawing hierarchy, visible lines take precedence over hidden lines, which come before non-active lines. All line styles and types should follow established conventions.



Continuous Lines

[image: UnNumbered Display Equation]

Solid lines that depict visible outlines and edges in plan, section, elevation and three-dimensional views. They are also used for dimension, extension, leader and reference or projection and grid lines.



Dashed Lines

[image: UnNumbered Display Equation]

Indicate hidden outlines and edges that are below or above the cutting plane in a drawing, or behind or in front of other objects. (Objects above or behind are shown in a short dashed line and objects below or in front in a long dashed line.) Dashed lines also indicate imaginary lines that convey important information, such as lines of utilities or legal constraints.

Spaces between dashes should be kept small to maintain line continuity with a short dash about two to four times and a long dash about three to ten times the space between dashes. Dashed lines should have a dash at their start and end, and points of tangency to curves.



Centre Lines

[image: Diagram shows different categories of lines based on its continuity; centre lines, movement lines, grid lines, dimension lines, leader lines, section lines and break lines.]

Indicate the centre of a plan, object, circle and square, or any other symmetrical object.

Centre lines should cross with a short dash and not end at lines in the drawing.



Movement (Phantom) Lines

[image: UnNumbered Display Equation]

Show implied movement or direction, eg the alternate or extreme positions of a movable part.

The object is drawn as a solid line and its alternate positions or extend of movement as a movement line. Door and window swings are, however, often drawn as thin solid or dashed lines.



Grid Lines

[image: UnNumbered Display Equation]

Indicate a section or grid line. Also used for boundary or property lines.

They should be graphically differentiated from a movement line.



Dimension Lines

[image: UnNumbered Display Equation]

Show the measurement of an object, such as length, height or diameter, in a single direction.



Leader Lines

[image: UnNumbered Display Equation]

Connect an annotation or reference to objects and lines in a drawing.

They are solid lines ending in an arrowhead or filled circle. Often drawn with an elbow to distinguish them from other parallel lines.



Section Lines

[image: UnNumbered Display Equation]

Indicate a cut-away view.

The direction of the section view is shown at the end of the line.



Break Lines

[image: Diagram shows hatch, crosshatch, stipple, brickwork, blockwork, concrete, stone, subsoil, hard-core, insulation, timber section and steel section.]

Indicate the termination of partial or interrupted views, cuts and sections, when an object extends beyond the drawing frame or when only a partial view is necessary or clearer.




HATCHING, TEXTURE, MATERIAL AND SHADING

A traditional way of shading or rendering surfaces in line drawings is by hatching them. Different effects are created by varying the thickness, spacing and angle of lines that can be parallel or crossing. A similar effect is achieved by using dots, which is called stippling but rarely used in architectural drawings.

While hatching in artistic drawings simulates tonal and textural effects, in technical architectural drawings, hatching is used to differentiate surfaces and areas from each other and to indicate materials and textures.

CAD and graphic software have preset hatches, textures and fill patterns, making them easy to apply. Although hatching and patterning can be useful to create graphic contrast in large-scale drawings and sections, hatching of materials is normally only used in working drawings. Traditional building materials with established hatch patterns are, for example, brickwork, blockwork, concrete, stone, earth, hardcore, etc. But hatching should only be used when adding clarity and the increase of non-standard construction methods and materials makes hatching as indication of materials arguably less standardised and useful.

There are also graphic conventions to show common construction materials such as insulation and timber or steel sections, which are however not a form of hatching.

Shading can be achieved by hatching but in CAD software is usually a form of surface and image-based rendering. Shading is useful to better understand building elements in plan and elevation by indicating their relative heights and levels. Shading is also suitable to render buildings and show their tonal value in respect to a lighting source, emphasising three-dimensionality and allowing an understanding of more complex forms such as curves.


[image: Image described by surrounding text.]




[image: Diagram shows the different colour codes used in residential with high, medium and low density, commercial, industrial, public, institutional, transportation, agricultural, recreational, open spaces and water bodies.]



COLOUR

The use of colour in drawings has become more common with cheaper colour printing and reproduction. Colour, and its easy application through computer software, is progressively replacing traditional hatching, patterning and shading – at least in drawings for presentation purposes. (Construction drawings still tend to be produced as black and white or monochrome line drawings.)

There are three main reasons to use colour in drawings: to highlight specific elements or areas, to differentiate elements or areas from each other, and to make drawings, especially views, more realistic.

As shown in the example, to the top right, colour can be used to highlight important elements. In this case, the key building components of the German Pavilion that are representative of its design principles: the free-standing cross-shaped columns supporting the main roof, which allow for non-structural walls and their free placement, and the podium elevating the building from the external ground level to the front of the pavilion.

Colours in architectural and urban plans are used to distinguish elements and areas from each other, for example, site boundaries are shown in red. In land-use planning, a colour coding indicates different functional zones. The example shows a standard assignment of colours. However, there are variations in colour assignment depending on the number of functions to be distinguished in a masterplan. Similarly, colours are used in architectural plans to show different functions or specify materials.

Colour is most common in renderings, whether partial or full and abstract or realistic. The image, to the bottom right, shows an interior perspective of the German Pavilion, which uses in addition to colours, transparency and photographic images.


[image: Image described by surrounding text.]




[image: Diagram shows the dimensions of different paper sizes a0, a1, a2, a3 and a4. A0 represents the largest size and a4 represents the smallest size.]



DRAWING SCALE AND PAPER SIZE

The scale and paper size of an architectural drawing depends on its purpose and the size of elements depicted. Generally, every drawing should be limited in its contents to what is necessary to clearly and comprehensively convey the information that the viewer needs to know and should not contain superfluous information.

While CAD drawings give the flexibility to print or reproduce at different scales and paper sizes, it is important to consider the intended scale when setting up the final drawing, as the scale and paper size determine the amount of detail and layout required, as well as the line weights.



DRAWING SCALE

The scale of a drawing specifies the proportional ratio between the ‘original’ object and its drawn representation. For example, in a drawing at the scale 1:1000, 1 millimetre equals 1 metre. There are enlargement, full-size and reduction scales.
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Conventional metric drawing scales are:

[image: UnNumbered Display Equation]

Other scales should only be used in exceptional circumstances and then be multiples or halves of conventional scales (eg 1:2500 not 1:2550). When drawings cannot be produced to a standard scale or will be reproduced at different scales, a graphic scale needs to be provided for reference. If the scale helps to understand the drawing, whether on its own or in comparison to other drawings, it should always be indicated. If a drawing is not to scale, such as a perspective, and part of a construction set, this is usually indicated as ‘not to scale’ (NTS). Commonly used scales and applications are:




	Urban plan
	1:500 and smaller



	Location plan
	1:2500; 1:1250;



	
	1:1000; 1:500



	Site/Block plan
	1:500; 1:200; 1:100



	General arrangement
	1:100; 1:50



	Assembly drawings
	1:20; 1:10; 1:5



	Component drawings
	1:5; 1:1 and larger





While the purpose of a location plan is to show the larger context of a building, the site plan only depicts the site and its immediate context. General arrangement drawings include all necessary plans, sections and elevations to understand fully a building, while referenced assembly drawings provide the information necessary to construct the building through the assembly of components, which are discrete units supplied by a manufacturer or trade (such as windows or brick walls).

A typical architectural drawing set conveys the location of a building or building parts (general arrangement drawings), what these parts or components are (component drawing), and how the components are constructed (assembly drawings). Therefore a component or assembly drawing contains a distinct set of information, as does a layout or services plan, and requires the use of different scales and detail.


[image: Image described by surrounding text.]



PAPER SIZE

When setting up drawings according to their appropriate scale, the final paper size should be considered. In general, a drawing should be on the smallest sheet permitting clarity and resolution.

The most common paper sizes outside the US follow the German DIN standard. A DIN A0 paper sheet has an area of 1 square metre and the dimensions of 841 × 1189 millimetres, with its sides having the proportion 1:√2. The next smaller paper size of DIN A1 derives from the halving of A0 and so on.



Annotation and Dimensioning

The annotation of a drawing is, after the lines of a drawing themselves, perhaps the most important graphic addition to make a drawing legible. It provides basic and detailed information on what we are looking at. Annotation can often make any other form of graphic indication obsolete, such as hatching or colouring but even line weights and styles.



ANNOTATION

A drawing will typically use a number of standard graphic symbols. For example, a north arrow on plans to indicate the true north direction (with the drawing whenever possible oriented on a sheet so north is ‘up’). Common is also a numerical scale or graphic scale bar to show at what ratio a drawing is reduced from full size when plotted. Although full scale is sometimes used for manufacturing templates, enlargement scales are very rare in architecture.

In floor plans, standard symbols are regularly employed to show windows and doors, including their swings, as well as stairs and ramps, and their direction (with arrows always indicating the way up). Depending on the scale of a drawing, the detail of a graphic symbol should vary – more abstract at large scales and more detailed at smaller scales. There is a vast number of standard symbols for construction drawings that are used to indicate how plans, sections and elevations are coordinated, depict mechanical and electrical installations, plumbing services, building structures, fixtures, fittings, etc.

When drawings use a graphic or colour coding that is not self-explanatory or conventional, a drawing legend or key needs to be given to explain the meaning of each code and symbol. The legend is also useful to provide additional information without having to repeat this for every instance of a symbol in a drawing.


[image: Diagram on top shows the roman travertine pavers, wall clad, cross-shaped crome column and service annex in a construction drawing and towards the bottom is the horizontal and vertical dimensions of the ground plan.]

All drawings should at least provide a title and often include additional information, such as explanatory notes or copyright information. For example, construction drawings will have a standardised title block and notes that give the drawing title, drawing date, author details, drawing number etc. Titles should be clearly identifiable by size and typography. General notes are given separately at a side or bottom, while specific labels and notes are usually placed within the drawing. These notes are conventionally shown to a side or top and bottom of the element they refer to and use a leader line that ends in a graphic symbol (dash, dot, arrow, etc) pointing to the element. The leader lines should not be confused with other parallel lines of the drawing and therefore use elbows if necessary. Several notes should be aligned.
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DIMENSIONING

Detailed dimensions are mainly for construction drawings, but sometimes representational or analytical drawings will also show key dimensions. All dimensions necessary to build a structure should always be provided, as a measurement even of scaled drawings can be inaccurate.

The architectural dimensioning is hierarchical, with the overall dimension given at the outermost followed by levels of additional dimension chains as needed to show, for example, wall and opening sizes. Architectural dimension lines should run outside and parallel to the measured elements, with 45 degree strokes through the crossing of projection and dimension line marking a measuring point in a chain of dimensions.

Horizontal dimensions are normally given on plans and vertical dimensions on sections. Vertical dimensions should relate to the site datum or external ground level and usually provide information on finished floor levels (FFL).
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2 ARCHITECTURE







The aim of drawing a work of architecture is twofold. First, the description of a building project through a set of coordinated plans. This representation is essential to describe what a building is – how it appears – and consists of standard architectural drawings that are essentially orthographic plans. Without these drawings, the practice of architecture and its communication is unthinkable. Second, the analysis of a project. This is important for the study of design, whether during the process of design itself or in a later examination of a building by others. Architectural reasoning depends on analysis, whereby drawing is an important form of graphic thinking and means of expressing ideas.

While the description of a building relies on established conventions and is intended to represent a project’s ‘reality’, in contrast its analysis is always a form of interpretation of what is less visible or apparent. The significance of analysing case studies is, if we compare it to the established practice of studying precedents in law, less the unchallenged repetition of historical judgements than the continuous reassessment of established knowledge in relation to current practice. Similarly, analysis and its judgement allows architecture to be a discursive practice in which agreed meanings and conventions, the basis of a disciplinary knowledge, constantly develop.

One can understand architecture, urban design and planning as a practice that uses diagrams to analyse, conceive and communicate an abstract project or problem, and a practice concerned with exploiting or limiting the slippage that occurs when translating a diagram into built form. Thus the purpose that an architectural diagram serves is not singular and open to interpretation. The question that the architectural diagram raises is, beyond the intention of description, effectively of a typological nature and concerned with the shared organisation and structure of a group of buildings, or the generic and specific potential deriving from an abstraction of each case in comparison to others.

The chapter on Architecture is intended to be instructive. But it is also an enquiry into a number of questions related to design research, such as: What are the formative diagrams of a specific case study, meaning its organisational and structural diagrams that capture its most important ideas? What generates or limits these ideas? What are evident formal, organisational and performative criteria? What are the similarities or differences between case studies; what makes different projects comparable?

This chapter is organised into two parts, the first explains drawing methods and the second compares different case studies. The drawing methods are subdivided into a section on description and analysis, while the second part is divided into a section of comparison in which six pairs of case studies are related and a final section on comparative matrices that bring all 12 studied cases together. This comparison is the starting point to understand a range of differences and transformations on which a comparative approach to design and its typological conjecture relies.







DESCRIPTION






This section explains how projects are described through conventional drawings, as outlined in the previous chapter on conventions. It explains the description of a built project through coordinated plans depicting its appearance.

The ‘identical’ description or representation of a project is the most fundamental drawing method that any architect has to learn.

The general identification of a project can be divided into the representation of a building itself and that of its context. This section includes the following drawing types:

CONTEXT DESCRIPTION

Location Plan

Site Section

BUILDING DESCRIPTION

Plan

Elevation

Section

Perspective

Axonometric







CONTEXT: LOCATION PLAN AND SITE SECTION


[image: Image described by surrounding text.]

Rokko Housing I,

Tadao Ando

(Kobe, Japan, 1981–3)




LOCATION PLAN

The surrounding context of a building is shown in a location plan. It differs from a more detailed site plan or block plan that indicates not just a building’s footprint within the site boundary, but also all relevant services or infrastructural information needed for development.

A location plan should be drawn at a standard scale (typically 1:1250 or 1:2500) and indicate the north direction. The plan provides information on site boundaries and important features such as buildings on adjoining land, access to the site, and details on landscape and topography.

Generally the location plan has to sufficiently describe a building’s site context, limits, siting and orientation.



SITE SECTION

For sites with sloping land or unusual ground conditions, a cross section is important to explain the building context. It should provide details of ground levels in relation to the building.



ADDITIONAL DRAWINGS

Additional drawings, eg an axonometric, help to describe more complex sites and elements in three dimensions that are otherwise difficult to understand.

This example of Tadao Ando’s Rokko Housing shows how the site is defined by two elements: the existing topography and another phase of proposed housing to the east by Ando. In addition, the scheme’s housing arrangement and massing can only be fully understood as a direct response to the steep slope and in relation to the central circulation spine that organises it. Therefore an axonometric view is an effective way to describe the complex site condition and the basic principles of the proposal.




BUILDING: PLAN, ELEVATION AND SECTION


[image: images]

Palazzo dei Congressi,

Louis Kahn

(Project: Venice, Italy, 1974)





BUILDING: AXONOMETRIC AND PERSPECTIVE


[image: Image described by surrounding text.]

The architectural description of a building relies on its representation through coordinated plans, sections and elevations. From these conventional views, a mental image of the whole building is produced, often aided by complementary three-dimensional views.


PLAN

Floor plans show the layout of a building at each level and indicate the use of spaces, as well as the location of partitions, windows and doors, etc. They are typically drawn to a scale 1:100 or 1:50 and indicate the direction of north.



ELEVATION

An elevation shows the external appearance of the whole building from one side. They are typically drawn to a scale 1:100 or 1:50.



SECTION

A section is a view representing an imagined vertical cut through the building. Its purpose is to indicate structural and constructional elements and their levels. They are typically drawn to a scale 1:100 or 1:50.



AXONOMETRIC

The axonometric is a standard projection used to represent a three-dimensional object while keeping lines parallel and measurable.



PERSPECTIVE

A perspective approximates the perception of an object by the eye. The two-point perspective that maintains verticals is commonly used in architectural representations.




ANALYSIS






The identification of a project is predominantly descriptive while a project analysis is interpretative and reductive. It shows the often ‘invisible’, which in some cases is simply just hidden by other building elements. The main purpose of analysis is to emphasise structural and organisational principles or hierarchies in a building, which can be considered its formative diagrams.

Analytical drawings depend on conventions and often a comparison to similar cases in order to establish differences and similarities more clearly. As the architectural diagram is simultaneously descriptive and analytical but also sometimes generative (as explained in the introduction to this book), analysis is an important interpretative activity through which the ambiguity between architectural conventions and invention is considered and momentarily resolved.

A design invention arguably cannot take place without an analytical reinterpretation of conventions and relies hereby on drawings that are on the one hand descriptive, and on the other generative. Drawing analysis is indispensable for this, as it enables the designers to develop and reason different aspects of a project.

This second section on drawing method focuses on analytical drawings considered useful and common to problems of design. Examples of drawings are provided with a description of their basic requirements and information that they should contain. Like the identification of buildings, analysis is divided into that of the context and the buildings themselves.

This section includes the following categories of analysis:


	CONTEXT ANALYSIS

	Figure-Ground Plan

	Orientation

	BUILDING ANALYSIS

	Massing

	Structural Organisation

	Programme

	Circulation-to-Use

	Part-to-Whole

	Repetitive-to-Unique

	Geometrical Order

	Parti










CONTEXT: FIGURE-GROUND PLAN

In general, a figure-ground plan diagrammatically depicts the relations between built and unbuilt spaces, between solids and voids in the city. It is closely related to the Nolli Map which, referring to La Pianta Grande di Roma by Giambattista Nolli of 1748, uses an ichnographic plan to represent both public open spaces and the interior of ‘public’ building. Thus the figure-ground plan is commonly used to indicate the basic elements defining urban morphology at ground level, but also patterns of public and private spaces. Known as pochés, these structural elements in the city are shown as solid.

In the drawing, above right, a basic figure-ground plan only renders built structures (with water indicated in grey). In this example of central Beirut in Lebanon, three distinct morphologies are legible: the fabric of the early 20th-century city to the left, designed during the French mandate, with a radial street arrangement around L’Etoile and the old city pattern to the bottom right and port above. The large void in the centre is Martyrs’ Square implemented by the Ottomans. This map does not differentiate void spaces, as seen in the example below right that provides additional information on constructed spaces, plots and streets.

An obvious limitation of the conventional figure-ground plan is its two-dimensionality. An example of a three-dimensional and sectional solid-void drawing, see next page, permits a more nuanced description of accessible or inaccessible spaces (or ‘public’ and ‘private’ spaces) both in the interior of buildings and their urban exterior.


[image: Image described by surrounding text.]

Centre of Beirut, Lebanon (Fragment around L’Etoile)





CONTEXT: FIGURE-GROUND PLAN


[image: Image described by surrounding text.]

Centre of Beirut, Lebanon (Fragment around L’Etoile)





CONTEXT: ORIENTATION


[image: Image described by surrounding text.]

Casa da Música, OMA (Porto, Portugal, 1999–2005)



A building’s orientation is important to its design in many ways. First of all, it considers the sun path during the day and year, with design responses depending on the latitude of a site – whether solar gain and sunlight is desirable or not. Second, a building’s orientation is often defined by legal constraints, such as overlooking or rights to views and light. (These aspects are not covered in this book.) Another important aspect of orientation is that of views, both from inside a building and of the building from the surroundings.

The example shows the views from the auditorium of OMA’s Casa da Música out to the surrounding city, and views of the building as seen by pedestrians walking towards it.



BUILDING: MASSING


[image: Image described by surrounding text.]

Palazzo dei Congressi,

Louis Kahn

(Project: Venice, Italy, 1974)



Massing is the overall yet reductive perception of a building’s shape. While related to the building outline, it is not necessarily the same. Often shown in elevation, massing is, however, three-dimensional.

Massing is an important design consideration as it has a direct effect on the visual perception and impact of a building, influencing the sense of enclosure and definition of interior and exterior spaces. Therefore, the perception of massing depends also on the materiality of a surface. Solid, transparent or layered surfaces are experienced differently in their massing.

Massing also has a great impact on access to daylight and views, in relation to both a scheme itself and its surroundings.



BUILDING: STRUCTURAL ORGANISATION


[image: Image described by surrounding text.]

All buildings have a structure. Structures are a fundamental element of any building and their design.

Primarily, structure is a system engineered to support physical loads. Whatever structure is used greatly determines the form, appearance and organisation of a building. Therefore the hierarchies and relations between different structural elements are critical to design. Structure is more than an engineering problem and equally a means of spatial and architectural expression and experimentation.

In this book, primary structure is not necessarily what carries the main structural loads but highlights what in design terms are formative diagrams of spatial organisation.



BUILDING: PROGRAMME


[image: Image described by surrounding text.]

All buildings have a programme. Many designs of buildings are greatly determined by their function.

First, programme indicates the function of a space or room. Second, the distribution of programme determines a hierarchy. This hierarchy is defined by different routines and habits, but equally by the efficient or inefficient relations between varying or sequential activities.

Functional distribution often follows social conventions and agreements. It thus reflects on, and perhaps has the potential to change, our domestic, social and productive patterns. Although programmes directly refer to the function of a building, they are also indicative of underlying social diagrams.



BUILDING: CIRCULATION-TO-USE


[image: Image described by surrounding text.]

The circulation in a building usually directly relates to functional distribution and use. Circulation therefore deals generally with efficient use or, at times, its disruption. A programmatic hierarchy or separation is always reflected in the circulatory hierarchy and system and is thereby enhanced or diminished.

Complementary to functional arrangements, the movement controlled by elements of circulation makes important programmatic or spatial sequences and processional or sequential patterns legible.

As a three-dimensional object, architecture can only fully be experienced by moving past or through its spaces, making circulation another formative diagram of design.



BUILDING: PART-TO-WHOLE


[image: Image described by surrounding text.]

Most buildings are defined by formative relations between parts to the whole, of building elements or units to the entire building.

A part is a discrete element that can be easily identified by its use, form or structure. It can be an organisational element, often defined by programmatic function, or a structural element, often defined by its mechanical function. Commonly an element has both an organisational and a structural quality.

The composition of buildings frequently relies on a methodical combination, aggregation or juxtaposition of building elements. This makes part-to-whole relations a classic problem of composition, as it deals with the disposition and distribution of discrete parts.



BUILDING: REPETITIVE-TO-UNIQUE


[image: Image described by surrounding text.]

Most buildings have repetitive and unique components.

Repetitive building components can equate to building elements but are normally smaller modular or cellular units. Modularity is a regular characteristic of repetitive components. The repetitive component is often defined by structure but also by function, or the correlation of both. The unique can be a variation of the repetitive or entirely different. Their differences are therefore relative and established by comparison.

The composition of buildings commonly relies on a methodical arrangement of repetitive and unique components, making this a design consideration often supplementary to the larger part-to-whole composition.



BUILDING: GEOMETRICAL ORDER


[image: Image described by surrounding text.]

Geometry has always been formative to architectural design and is historically one of its main means to establish order at the building, building element, and building component scale.

Although traditional notions of geometry, such as symmetry and balance, have become less important to design, geometry remains a consideration evident in almost any architectural project. Today, with advanced three-dimensional modelling, geometry can be less plan-biased and symmetrical and more three-dimensional.

Most geometric design and analysis relies initially on spatial axes and their parallel and perpendicular duplication in a two-and three-dimensional grid.



BUILDING: PARTI


[image: Image described by surrounding text.]

The idea of the parti derives from a Beaux-Arts tradition of conceiving a freely drawn diagram that captures the essence of a project’s disposition and character in plan prior to its detailing. The parti is an authorial expression of formal design intent. It is used to judge how successful a final scheme is in achieving its stated design aims.

The traditional definition of the parti is only partially applicable to contemporary architecture, which is often irreducible to a plan-based concept. Therefore this book interprets the parti more widely to mean the most important, overall design idea of a project in spatial and organisational terms. This is not, however, limited to disposition or appearance but also includes a concept or process formative to a scheme prior to its final design.




COMPARISON






This section is interpretative. It aims to illustrate – through a comparison of six pairs of case studies – how drawing method informs analysis and analysis is a methodical form of drawing despite requiring some speculation. Analysis is therefore selective and an abstraction. In this book, analysis is mostly concerned with organisational and structural criteria and how these define the formative diagrams of architecture. Key principles through which the design of buildings can be compared are emphasised.

A comparison generally determines whether a project is unique or has certain characteristics in common with others, thus is in parts an analysis relying on typological principles. If we understand analysis in architecture as a form of design research and activity in itself, which is developed in formal terms through latent typological diagrams, then the abstracted diagrams always refer in some form to specific and generic possibilities of design. Consequently, the focus of a drawn analysis of architecture is that of organisational and structural repetitions or exceptions, whereby commonalities and differences are clarified (directly or mentally) through comparison to other cases. To make this more apparent, the following case studies are presented in complementary pairs.

The typological diagram should not be understood as simply a classification or limitation to categories such as building types (organisationally and formally comparable) or genres (functionally comparable), but rather as a comparison of spatial and formal ideas that transcend these restrictions. This makes comparison operative beyond the constraints of pre-taxonomised solutions and challenges conventional design models, as can be seen in some of the case studies. In other words, the analytical drawing becomes useful to the designer through its diagrammatic ability to synthesise different design ideas and problems. Yet this synthesis is complicated by the difference between diagram and architectural object, with the diagram signifying a particular object but also a series of objects contained within its specification. The focus of this chapter is on relations that can be formally described and analysed.

The comparison of case studies and their pairing in this book represents a selection of common architectural design problems that deal with issues of structure, circulation, function and the formal arrangement of architectural elements. The chosen cases are arguably exemplary for significant transformations of formative diagrams.

The case study pairing is based on the following concepts:


	Free plan vs Raumplan

	Deconstruction of Whole to Parts

	Vertical vs Horizontal

	Sectional Organisation

	Landscape and Landform

	Modularity



To make the naming of floor plans in the projects consistent, all plans at ground level have been named First Floor.









[image: Diagram shows villa tugendhat, villa muller, house iv, unite dhabitation, villa vpro, free university berlin, convent of la tourette, seattle central library, habitat 67, agadir convention centre and rolex learning centre.]


FREE PLAN VS RAUMPLAN

Villa Tugendhat, Ludwig Mies van der Rohe

(Brno, Czechoslovakia, 1929–30)

Villa Müller, Adolf Loos

(Prague, Czechoslovakia, 1928–30)

The two projects have a comparable building volume and programme: a free-standing family house. Both are completed in the same year and in the same country, are built into a sloping site and use rich cladding materials as a substitute for ornament. Yet the buildings are very different in their conception and spatial qualities.

Ludwig Mies van der Rohe’s building is an exemplary ‘free plan’. The structure is formed by a grid of cross-shaped columns, which have a space-defining function but are completely separate from space-enclosing surfaces and walls. Therefore enclosing and structural building elements are never aligned; and the enclosures in plan never form a complete square but are always interrupted or offset. This is an architecture based on the plan. The first floor with the main living functions is conceptually the most important and rigorous.

In contrast, Adolf Loos’s idea of the ‘Raumplan’ creates a complex three-dimensional building that is conceived as a sequential experience and a continuous modulation of scale – from low, narrow and small, to high, wide and large rooms. The sequential experiences are enhanced and disturbed by a rich visual interpenetration between rooms with different functions. The architecture is planned volumetrically, an organisation recognisable as one moves through the building and its changing levels. The disruption of spatial expectations consequently occurs in section. This building is not a play on literal or phenomenal transparency but solidity. The walls accordingly have an important structural role, both in physical and experiential terms.


SITE PLAN


[image: Image described by surrounding text.]

Villa Tugendhat




[image: images]

Villa Müller





PLANS


[image: Left diagram shows the floor plans for first and second floor of villa tugendhat. Right diagram shows the floor plans for first, second, third and fourth floor of villa muller.]

Villa Tugendhat




[image: images]

Villa Müller






ELEVATION, SECTION, AXONOMETRIC AND PERSPECTIVE


[image: Diagram shows the north elevation, sectional, axonometric and perspective views of villa tugendhat and east elevation, sectional, axonometric and perspective views of villa muller.]

Villa Tugendhat






[image: Diagram shows the north elevation, sectional, axonometric and perspective views of villa tugendhat and east elevation, sectional, axonometric and perspective views of villa muller.]

Villa Müller




MASSING


[image: Image described by surrounding text.]

Villa Tugendhat




[image: images]

Villa Müller





STRUCTURAL ORGANISATION


[image: Image described by surrounding text.]

Villa Tugendhat




[image: images]

Villa Müller



Villa Tugendhat’s ideal structure is the grid of cross-shaped columns on the first floor, which, as in many other Miesian buildings, signify the structure even though they often do not carry the main structural loads. The first floor is also in massing terms the most immaterial. In comparison, the volumetric design of Villa Müller with its changes in levels and floor-to-ceiling heights, structurally and visually (from the outside) appears as a simple box.



PROGRAMME


[image: Diagram shows the programme representing different rooms in villa tugendhat.]

Villa Tugendhat






[image: images]

Villa Müller





CIRCULATION-TO-USE


[image: Diagram shows the primary horizontal, secondary horizontal, primary vertical, secondary vertical and use space circulations to use in villa tugendhat and villa muller.]

Villa Tugendhat






[image: Diagram shows the primary horizontal, secondary horizontal, primary vertical, secondary vertical and use space circulations to use in villa tugendhat and villa muller.]

Villa Müller





GEOMETRICAL ORDER


[image: Diagram shows the geometrical order representing the primary geometry, secondary geometry, projection line, projected arc, centre line and reference component for villa tugendhat and villa muller.]

Villa Tugendhat




[image: images]

Villa Müller





PARTI


[image: Image described by surrounding text.]

Villa Tugendhat




[image: images]

Villa Müller



Villa Tugendhat’s parti is based on a ‘structural’ grid against which the space-enclosing elements are offset to create the perception of a free plan without constraints or geometric order.

Villa Müller is conceptually a three-dimensional expansion and compression of interlocking volumes. Its complex of different levels and volumes is connected by two vertical cores.




DECONSTRUCTION OF WHOLE TO PARTS

House IV, Peter Eisenman

(Project: Falls Village, USA, 1971–5)

Moriyama House, Ryue Nishizawa

(Tokyo, Japan, 2002–5)

Both houses attempt formally to deconstruct ‘conventional’ relations of functions and tectonics (in a house).

House IV is not a house but a project on how to procedurally derive any house – or for that matter any syntactic spatial relation, whether architecturally meaningful or not. This is achieved by applying a limited number of transformations, including shift, compression and extension, to a limited set of elements, such as (cubic) volume, planes and lines – evocative of the nine-square grid design problem. The project intends to establish a non-authorial, non-deterministic but self-motivated sequence of transformations by procedurally considering the infinite combinatory possibilities of syntactic relationships that this creates. House IV is thus an exercise to understand architecture as purely a diagrammatic set of relations.

The Moriyama House starts conceptually with the deconstruction and separation of a typical housing organisation of multiple apartments into their functional elements and rooms. The simple diagram of disassembled elements and separated functions is then literally realised by extruding it into 10 cuboids, with the diagrammatic quality enforced by the thinness of the structural walls (6 centimetres thick). The house is both a play on an exteriorisation of the interior and an interiorisation of urban morphology – a miniaturisation of the city. The project provides a main ‘house’ for the owner and five compact rental ‘apartments’, each with their own garden areas.


FIGURE-GROUND PLAN


[image: Image described by surrounding text.]

House IV




[image: images]

Moriyama House





PLANS


[image: Diagram shows the floor plans of first and second floor of house iv and floor plans of basement, first, second, third floor of moriyama house.]

House IV




[image: images]

Moriyama House





ELEVATION, SECTION AND AXONOMETRIC


[image: Diagram shows the north elevation, sectional, and axonometric views of house iv and west elevation, sectional, and axonometric views of moriyama house.]

House IV




[image: images]

Moriyama House





MASSING


[image: Diagram shows the massing for house iv and moriyama house represented by primary outline and secondary outline.]

House IV




[image: images]

Moriyama House





PROGRAMME


[image: Diagram shows the programme for house iv and moriyama house where the public, public or private living space, private living space, ancillary service space, and service space are represented using different colours.]

House IV




[image: images]

Moriyama House





CIRCULATION-TO-USE


[image: Diagram shows the circulation to use for house iv and moriyama house where the primary horizontal, secondary horizontal, primary vertical, secondary vertical and use space are represented.]

House IV




[image: images]

Moriyama House





PART-TO-WHOLE


[image: Diagram shows the part to whole representation for house iv and moriyama house. The parts of house iv are volumes, surfaces and lines.]

House IV




[image: images]

Moriyama House





GEOMETRICAL ORDER


[image: Diagram shows the geometrical order representation for house iv and moriyama house. The parts of house iv are volume, compression and shift.]

House IV




[image: images]

Moriyama House





PARTI


[image: Diagram shows the parti for house iv and moriyama house, where house iv is divided into nine parts and moriyama house has six blocks.]

House IV






[image: Diagram shows the parti for house iv and moriyama house, where house iv is divided into nine parts and moriyama house has six blocks.]

Moriyama House



House IV contradicts the idea of a parti as it is conceived as a Durand-inspired matrix of possible transformations of basic formal elements and their spatial relations.

For the Moriyama House, the parti is a conceptual disassembly of its programmatic parts, whose diagram is literally translated into the built volumetric structures.




VERTICAL VS HORIZONTAL (COLLECTIVE FORMS OF LIVING)

Unité d’Habitation, Le Corbusier

(Marseille, France, 1947–52)

Convent of La Tourette, Le Corbusier

(Éveux, France, 1953–60)

The monastic form of living, in which spatial and social diagrams correlate, provides Le Corbusier with a rich problem of complementarity between private and communal functions. This is predominantly concerned with the relation between compact, private monks’ cells and large communal spaces in which all daily activities take place (library, classrooms, refectory, rooftop cloister, church, etc). Monasteries are built for a community that often isolates itself from the surroundings and comes together for the purpose of learning and working. They are thus exclusive and collective. Monasteries provide some of the earliest examples of private rooms in housing. To create seclusion, the horizontal courtyard model with a surrounding wall is common to monasteries. However, La Tourette challenges this model, with pilotis and topography used not to create an isolated courtyard but to integrate the surroundings. In fact, the convent is untypically oriented towards the outside and the landscape.

The relationships between private and communal spaces are also evidently considered in the design of the Unité. Once again, the private cells are envisioned as ‘efficient’ compact modules of living held together by a larger communal framework, the shops and amenities on the seventh floor and the rooftop providing a school, gym and café. The Unité is a vertical and secular idea of La Tourette. But it has – due to its setting in the landscape, which is in reality largely a car park – also misleadingly been called a vertical garden city and Radiant City.


FIGURE-GROUND PLAN


[image: Image described by surrounding text.]

Unité d’Habitation




[image: images]

Convent of La Tourette





AXONOMETRIC


[image: Diagram shows the axonometric views of unite d’habitation and convent of la tourette.]

Unité d’Habitation
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Convent of La Tourette





TYPICAL PLAN AND ELEVATION


[image: Diagram shows interior street level and west elevation of unite d’habitation along with the fourth floor plan and south elevation for convent of la tourette.]

Unité d’Habitation






[image: Diagram shows interior street level and west elevation of unite d’habitation along with the fourth floor plan and south elevation for convent of la tourette.]

Convent of La Tourette





SECTION AND PLANS


[image: Diagram shows the section plan, roof plan, lower dwelling level and seventh floor plan for unite d’habitation along with the section plan and third floor plan for convent of la tourette.]

Unité d’Habitation
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Convent of La Tourette





MASSING


[image: Diagram shows the massing for unite d’habitation and convent of la tourette represented by primary outline and secondary outline.]

Unité d’Habitation




[image: images]

Convent of La Tourette





REPETITIVE-TO-UNIQUE (MODULARITY)


[image: Diagram shows the repetitive to unique representation for unite d’habitation and convent of la tourette. The elevation and section for unite d’habitation and roof plan and elevation for convent of la tourette.]

Unité d’Habitation




[image: images]

Convent of La Tourette





DOMESTIC UNIT (MODULARITY)


[image: Diagram shows the domestic unit for unite d’habitation and convent of la tourette, where the upper dwelling level, interior street level, lower dwelling level and domestic floor are represented.]

Unité d’Habitation
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Convent of La Tourette





PROGRAMME (BUILDING)


[image: Diagram shows the programme plan for roof, inferior street level, lower dwelling level and seventh floor for  unite d’habitation and plan for second, third and fourth floors of convent of la tourette.]

Unité d’Habitation
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Convent of La Tourette





CIRCULATION-TO-USE (BUILDING)


[image: Diagram shows the circulation to use plan of roof, interior street level and seventh floor for unite d’habitation and plan for third and fourth floors of convent of la tourette.]

Unité d’Habitation
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Convent of La Tourette





PROGRAMME (DOMESTIC UNIT)


[image: Diagram shows the programme domestic unit for unite d’habitation and convent of la tourette, where the upper dwelling level, interior street level, lower dwelling level and domestic cell are represented.]

Unité d’Habitation
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Convent of La Tourette





CIRCULATION-TO-USE (DOMESTIC UNIT)


[image: Diagram shows the circulation to use plan for unite d’habitation and convent of la tourette, where the upper dwelling level, interior street level, lower dwelling level and domestic cell are represented.]

Unité d’Habitation
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Convent of La Tourette





PART-TO-WHOLE


[image: Diagram shows the part to whole plan for unite d’habitation and convent of la tourette, where the roof, interior street level, lower dwelling level, seventh floor, second, third and fourth floor are represented.]

Unité d’Habitation
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Convent of La Tourette





PARTI


[image: Image described by surrounding text.]

Unité d’Habitation
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Convent of La Tourette



The Unité d’Habitation is conceived as a large structural frame with inserted housing modules (bottle-rack model). Below, in the middle and on top of the frame, communal spaces are provided to satisfy all daily needs of the inhabitants.

La Tourette forms a porous courtyard in plan and section and is oriented towards the outside, as the cellular slabs of monks’ cells and their balconies indicate. It rehearses and challenges the conventional form of the monastery as an interiorised, isolated courtyard.



SECTIONAL ORGANISATION

Villa VPRO, MVRDV

(Hilversum, The Netherlands, 1994–7)

Seattle Central Library, OMA

(Seattle, USA, 1999–2004)

The designs of the two projects derive from a problem of functional distribution and its sectional reinterpretation.

Villa VPRO, a public broadcasting centre for TV and radio, provides an open-plan, ‘informal’ office landscape that is flexible in its occupation and linked to other office floors via a ramp and light wells. While retaining the efficient structure of a stacked office building with a regular column grid, the building succeeds in disrupting the ‘generic’ office plan. This is achieved by creating continuity from the outside landscape into the interior through a ramp that cuts vertically through the entire building and ends at the rooftop in a roof garden, by inserting discrete spatial elements that contrast with the open-plan layout, creating little office ‘villas’, and by making the slabs porous with light wells.

The sectional strategy of the Seattle Central Library is similarly based in parts on a continuous and ramped circulation and the visual and programmatic connection of floor levels. By inverting the typical library plan, moving the books from the outside walls into the centre of a deep plan, the perimeter is freed up for public programmes. This makes it possible to have a transparent facade to the library. To increase the amount of ‘public spaces’, the floors are not stacked but shifted to misalign, which creates a larger building envelope with multi-storey volumes and generous access to daylight. The building section and form derives from a simple programmatic analysis, whose diagram of functional distribution is literally expressed in the final built form of the library.



FIGURE-GROUND PLAN


[image: Image described by surrounding text.]

Villa VPRO
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Seattle Central Library





ELEVATION AND SECTION


[image: Left diagram shows the north elevation and section for villa vpro along with the west elevation and section of seattle central library.]

Villa VPRO
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Seattle Central Library





PLANS


[image: Diagram shows the floor plan of basement, first, second, third and fourth floor for villa vpro along with the floor plans of first, second, fifth and ninth floor of seattle central library.]

Villa VPRO






[image: Diagram shows the floor plan of basement, first, second, third and fourth floor for villa vpro along with the floor plans of first, second, fifth and ninth floor of seattle central library.]

Seattle Central Library





AXONOMETRIC


[image: Diagram shows the axonometric views of villa vpro and seattle central library.]

Villa VPRO
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Seattle Central Library





STRUCTURAL ORGANISATION


[image: Diagram shows the structural organisation of villa vpro along with the concrete cores and floating platforms, structural facade and transversal steel beams or columns for seattle central library.]

Villa VPRO




[image: images]

Seattle Central Library





PROGRAMME

Villa VPRO’s section is defined by stair-based offices that form a ‘stepped’ ramp. Within the open office plan, enclosed office spaces are placed to create a ‘village-like’ organisation. This free arrangement is enhanced by the cutting of light wells into the slab to get daylight into the deep plan and create visual porosity.

The Seattle Central Library section derives from a programme analysis. Positing that the library is no longer exclusively about books but has become a multi-media ‘information store’, the proposal is for a public library that functions as a ‘social centre’. Thus traditional library functions are compressed to give way to new programmatic platforms and realise a new model of ‘public’ library. The distribution diagram of these programme platforms is directly translated into the section of the building and enveloped by a curtain-wall.


[image: Image described by surrounding text.]
[image: Image described by surrounding text.]

Villa VPRO






[image: Image described by surrounding text.]

Seattle Central Library





CIRCULATION-TO-USE


[image: Diagram shows the primary horizontal, secondary horizontal, primary vertical, secondary vertical, tertiary horizontal and use space circulations to use in villa vpro and seattle central library.]

Villa VPRO






[image: Diagram shows the primary horizontal, secondary horizontal, primary vertical, secondary vertical, tertiary horizontal and use space circulations to use in villa vpro and seattle central library.]

Seattle Central Library





PART-TO-WHOLE


[image: Diagram shows the part to whole representation of section, second and third floor of villa vpro and axonometric view of seattle central library.]

Villa VPRO
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Seattle Central Library





PARTI


[image: Image described by surrounding text.]

Villa VPRO
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Seattle Central Library



Villa VPRO reinterprets the Modernist idea of the roof garden by transforming the exterior into an interior landscape that continues through the entire section of the building.

By offsetting the commonly stacked floor (and programmes), the Seattle Central Library creates a rich section with unusual spaces for a library.



LANDSCAPE AND LANDFORM

Agadir Convention Centre, OMA

(Project: Agadir, Morocco, 1990)

The Rolex Learning Centre, SANAA

(Lausanne, Switzerland, 2004–10)

The projects interpret the idea of landscape as an interior landform through undulating sections.

Reminiscent of Paulo Mendes da Rocha’s Brazilian Pavilion for the Osaka Expo of 1970, the Agadir Convention Centre by OMA proposes a large roof structure hovering above the landscape, while a plinth below forms a new urban ‘room’. A sectional organisation defines the building, with the conference centre forming the plinth, the urban square on its top a slightly elevated landform with views towards the sea, and the slab of the hotel the roof. The project develops a number of landscape metaphors – such as the hills and valleys of the dunes or a forest of columns – into a new landform, which is created through complementary large-scale building elements. The idea of a sectional and structural landform enables the project to have radically different floor plans, with the hotel employing an efficient grid structure supported by vierendeel beams on ‘randomly’ placed columns that starkly contrasts with the flowing layout of the lower plans.

While the convention centre professes relations to its surrounding landscape, the Rolex Learning Centre is non-contextual. The artificial, interiorised landscape is a spatial metaphor for a collaborative landscape of learning for both different university departments at the École polytechnique fédérale de Lausanne and the public, who are meant to come together to exchange knowledge and ideas. The building is a large undulating slab that forms ‘hills’, ‘valleys’ and ‘plateaus’, which in turn create continuity but also soft boundaries between different functional zones in the building. These zones are largely organised around ‘patios’.



FIGURE-GROUND PLAN


[image: Image described by surrounding text.]

Agadir Convention Centre
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The Rolex Learning Centre





AXONOMETRIC


[image: Diagram shows the axonometric view of agadir convention centre and the rolex learning centre.]

Agadir Convention Centre




[image: images]

The Rolex Learning Centre





PLANS


[image: Diagram shows the floor plans for first, second, third and fourth floor for agadir convention centre and the basement and first floor for the rolex learning centre.]

Agadir Convention Centre






[image: Diagram shows the floor plans for first, second, third and fourth floor for agadir convention centre and the basement and first floor for the rolex learning centre.]

The Rolex Learning Centre





SECTIONS AND ELEVATIONS


[image: Diagram shows the three sections a, b and c and north, south, east and west elevations of agadir convention centre along with the section, east and south elevations of the rolex learning centre.]

Agadir Convention Centre
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The Rolex Learning Centre





MASSING


[image: Diagram shows the massing of agadir convention centre and rolex learning centre, the primary and secondary outlines are represented.]

Agadir Convention Centre
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The Rolex Learning Centre





STRUCTURAL ORGANISATION


[image: Diagram shows the vierendeel beams and column forest of agadir convention centre along with the steel and timber framed roof, column grid and concrete floor slab of the rolex learning centre.]

Agadir Convention Centre




[image: images]

The Rolex Learning Centre





PROGRAMME


[image: Diagram shows the programme for first and second floor of agadir convention centre along with the basement, first, third and fourth floor of rolex learning centre.]

Agadir Convention Centre
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The Rolex Learning Centre





CIRCULATION-TO-USE


[image: Diagram shows the primary horizontal, secondary horizontal, primary vertical, secondary vertical and use space circulations to use in agadir convention centre and the rolex learning centre.]

Agadir Convention Centre
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The Rolex Learning Centre





PARTI


[image: Diagram shows the parti for agadir convention centre and rolex learning centre.]

Agadir Convention Centre



The Agadir Convention Centre is conceptually conceived as a series of sections with different relations between floor levels and functions and as a reinterpretation of the surrounding landscape of dunes.

The Rolex Learning Centre takes a scaled-up open-plan arrangement around courtyards and maps it onto an undulating surface, thereby radically altering spatial relations and introducing a new sectional condition.


[image: images]

The Rolex Learning Centre





MODULARITY

Habitat 67, Moshe Safdie

(Montreal, Canada, 1964–7)

Free University Berlin, Candilis-Josic-Woods, Schiedhelm

(Berlin, Germany, 1967–73)

The projects are examples of megastructures and their principle of modular organisation and construction.

Habitat 67 is based on a three-dimensional, prefabricated building system. Although greatly compromised for construction, it demonstrates the main principles of a megastructure: large-scale and modularity with a permanent, primary support structure holding a secondary, prefabricated system (housing capsules) – which is theoretically more temporary. The symmetrical stacking of the housing elements, however, conceals the fact that Habitat 67 has little modular repetition.

The Free University Berlin was used by Alison Smithson in ‘How to Recognise and Read Mat-Building’ (1974) as the first mainstream example of a mat-building, deriving from a number of CIAM (Team X) projects in the 1960s and the group’s fascination with historical Arab cities. The mat-building is an extensive horizontal structure with repetitive and permanent structural elements in which circulation and programmes are integrated. They apply an architectural strategy to an urban scale through repetition and difference. Thus they often have a regular geometric order – such as a grid – and varying solid-void relations. Accordingly, the Free University has structural modules that form different courtyards, which are linked by a number of interior ‘streets’. Conceptually, the large permanent framework (structural and circulatory) supports more transient structures and flexible building volumes (eg teaching pavilions). Despite global repetition, the university is locally differentiated around each courtyard.


FIGURE-GROUND PLAN


[image: Image described by surrounding text.]

Habitat 67
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Free University





TYPICAL CROSS SECTION (PART)


[image: Diagram shows the cross section of habitat 67 and free university where the residential units, parking, office, corridor, library, teaching space et cetera are represented.]

Habitat 67
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Free University





PLANS


[image: Diagram shows the roof plan and eleventh floor plan for habitat 67 and first, second and roof plans for free university.]

Habitat 67




[image: Diagram shows the roof plan and eleventh floor plan for habitat 67 and first, second and roof plans for free university.]

Free University





PART-TO-WHOLE


[image: Diagram shows the part to whole plan of habitat 67 and free university.]

Habitat 67
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Free University





REPETITIVE-TO-UNIQUE


[image: Diagram shows the repetitive to unique plan of habitat 67 and free university.]

Habitat 67
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Free University





MODULARITY


[image: Diagram shows the modularity, stacking and unit types of living, bedroom, kitchen and terrace of a habitat 67 and the cell, cluster structure, cluster, street defined strip, building plan and original structural concept of free university.]

Habitat 67






[image: Diagram shows the modularity, stacking and unit types of living, bedroom, kitchen and terrace of a habitat 67 and the cell, cluster structure, cluster, street defined strip, building plan and original structural concept of free university.]

Free University





PROGRAMME


[image: Diagram shows the programme of eleventh floor, duplex unit plan of habitat 67 and first and fragment plan of free university.]

Habitat 67






[image: Diagram shows the programme of eleventh floor, duplex unit plan of habitat 67 and first and fragment plan of free university.]

Free University





CIRCULATION-TO-USE


[image: Diagram shows the circulation to use plan for the eleventh floor and an unit for habitat 67 and the first floor plan for free university.]

Habitat 67
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Free University





PARTI


[image: Diagram shows the parti plan for the prefabricated units and flat types for habitat 67 along with the permanent structure and temporary functions for free university.]

Habitat 67
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Free University







COMPARATIVE MATRICES






The second part of the comparative analysis of architectural projects relates all 12 studied cases through comparative matrices. Comparative analysis is more directly apparent in matrices that convey shared compositional structure and organisation or differences. For example, although disposition and distribution can be described for each case, the characteristics emerge more distinctly in comparison to other cases. A comparison thus enables a clarification of relationships, as once the determination of a project is secondary, the formative diagrams of built form – diagrams of their organisation and structure – become more analytical and less descriptive. This, however, requires a clear definition of the criteria of comparison, in order to make the typological analysis useful to design beyond a mere functional and morphological description.

Unlike descriptions of linear formal changes, which imply a progression or evolution of form, comparative matrices are generally non-linear and non-progressive. Therefore formal developments can be analysed in non-positivist terms as relative changes. This makes formal innovation less important than the recognition of these relative changes and how they relate to considerations beyond physical form, such as socio-cultural, climatic, aesthetic and other contexts.

This raises the question of what the commonalities and interdependencies between relative formal, structural, cultural and performative building forms are and how a group of buildings can be described and compared. Effectively, this is as much a question concerned with physical form as it is with conceptual ideas and how to diagrammatically express them.

The comparative matrices in this book, which are limited in their scope by the number of cases studied, look at common categories used in design and include the following:


	Massing

	Conceptual organisation

	Disposition

	Distribution

	Circulation

	Difference

	Growth










MASSING


[image: Diagram shows the massing plan for different buildings with horizontal, vertical and cubical structures.]




[image: Diagram shows the massing plan for different buildings with horizontal, vertical and cubical structures.]

When comparing the massing of the 12 architectural projects analysed in this book, they can be distinguished in horizontal, vertical or cubic terms. Although projects such as Villa VPRO and La Tourette could be interpreted as cubic as well, their visual appearance in the landscape is predominantly horizontal.



CONCEPTUAL ORGANISATION


[image: Image described by surrounding text.]




[image: Image described by surrounding text.]

The composition of each project, its most important conceptual organisation, is describable as follows: House IV, Villa Tugendhat, Villa VPRO, La Tourette and the Rolex Learning Centre as plan-based, Villa VPRO, Seattle Central Library and the Agadir Convention Centre as sectional, Habitat 67, Berlin Free University and the Unité d’Habitation as modular and the Moriyama House and Villa Müller as volumetric. Villa VPRO is interpreted as equally plan-based and sectional.



DISPOSITION


[image: Diagram shows the dispositions in singular unoriented and oriented buildings, in cellular linear, axial and radial buildings and in complex buildings.]




[image: Diagram shows the dispositions in singular unoriented and oriented buildings, in cellular linear, axial and radial buildings and in complex buildings.]

Disposition is the general, overarching principle underlying the composition of a whole building (complex). Following some of the categories developed by Oswald Mathias Ungers in his Berlin Lectures on museums of 1964–65, disposition here is divided into a singular form or a one-room organisation that either has a distinct orientation or not, an overall cellular form made up of multiple rooms, and a building complex with composite building elements. The last two categories are further distinguished as formally arranged in linear, axial or radial terms.



DISTRIBUTION


[image: Image described by surrounding text.]




[image: Image described by surrounding text.]

Distribution, according to Jean-Nicolas-Louis Durand, is the relative disposing of building parts (historically applicable to private rather than public buildings) and defined by use. Thus the geometric arrangement of building parts in linear, axial, radial or clustered terms can be further differentiated by how circulation relates to use by providing different forms of access, such as a single-loaded and double-loaded corridor (access deck) or multiple entry points.



CIRCULATION


[image: Image described by surrounding text.]




[image: Image described by surrounding text.]

As evident from the analysis of distribution, circulation is important to the design of a building’s hierarchy and layout and is directly linked to functions. The common means of circulation, through a corridor or hall(way), a sequence of (aligned) enfilade rooms and an open-plan arrangement, are further distinguished by how access to different rooms and areas is provided; whether this is through a single-or double-loaded element – which is generally linear or sequential – or organised in axial or radial terms.



DIFFERENCE


[image: Image described by surrounding text.]




[image: Image described by surrounding text.]

Differences essentially are describable through a comparison of repetition in the whole or a relative comparison of formal, structural and organisational elements. It thus requires a comparison of the parts to the whole and of repetitive to unique elements in a building. Accordingly, the matrix is divided into the categories of unique, modular and repetitive, with the latter a repetition of either structural elements or building parts.



GROWTH


[image: Image described by surrounding text.]

The growth of a building is a speculative category through which the relationship of a building to its parts can be clarified. Growth is here understood as a logical repetition of structural elements or building parts. Thus, although an extension to Villa VPRO, the Rolex Learning Centre and Seattle Central Library is imaginable, for example, by adding floors, they are conceived as discrete buildings and suggest no apparent method of growth other than the addition of a new structure.




[image: Image described by surrounding text.]







3 THE URBAN







An urban plan is generally a strategic plan to comprehensively envision spatial, socio-political and economic changes. As it is normally a plan not yet realised, it defines the main ambitions of a masterplan for future development – often implemented over a long period of time.

The urban plan is, like an architectural design, a response to specific goals defined by a client brief and planning policies. However, due to the scale and complexity of an urban plan, policies take on greater importance, and a diversity of stakeholders and constituencies with varying requirements and demands need to be considered. This diversity affects the provision of all private and public elements, from the different types of housing and means of transport to various forms of infrastructure. The purpose of the urban plan is to coordinate the different scales of architecture and planning by considering the relations between different building typologies, urban morphologies, infrastructures, services, policies and involved constituencies.

The aim of drawing an urban plan is twofold. First, the description of an urban context and future development. Second, it serves to analyse the plan itself and to develop its different ideas. Both aims rely on established conventions of description.

Given the premise of the chapter on Architecture that a typological diagram embedded in architecture can be read at different scales, including the urban scale, this section also analyses the connections between building types and the formation of an urban plan.

The chapter on the Urban, like the previous one on Architecture, is instructive. But it also advances the enquiry into the previously raised questions of design research, concerned with the formative diagrams of a specific case and their limits and performative criteria, to the urban. Thus the question of which parameters permit a comparison of cases remains important and is expanded.

This chapter is organised into two parts. The first explains drawing methods and the second compares different pairs of case studies. The section on drawing method is subdivided into description and analysis, while the second part is divided into a section of comparison and comparative matrices.







DESCRIPTION






This section explains how urban plans are described through conventional maps and diagrams. Unlike an architectural project, an urban plan is always a strategic plan and therefore often not realised as described in the masterplan. An urban plan is more indicative than prescriptive, setting out the principles and aims of development.

Urban plans are not an identical description of the built environment but a survey of existing urban context and future intentions of development. Given the scale and strategic nature of an urban plan, its description is largely focused on policy-based considerations, such as land use, density and housing, as well as large public infrastructures, resources and facilities, and their relationships to each other.

This section discusses the following standard categories:


	Urban Plan

	Land Use

	Density

	Circulation (Transport)

	Open Spaces

	Infrastructures











[image: Image described by caption.]

The Administrative City: Guillem Pons (Proposal for a New European Quarter, Brussels, 2013)




URBAN PLAN


[image: Image described by surrounding text.]

Bedford Square, unknown designer, built by William Scott and Robert Grews (London, England, c 1775–83)



Disregarding the strategic and projective nature of an urban plan in the context of urban design and planning, in its most basic form it is simply a map describing an urban area. Its appearance is that of a roof plan, showing the area from an elevated view.

Commonly the site area is outlined and its size given in hectares (ha).

This example is of Bedford Square, the first uniform urban square in London with regular and symmetrical four sides. Bedford Square is an example of an urban development driven by private capital and real-estate speculation, but it is also a product of the English land law and its system of freehold and leasehold. The square was originally built as a private development for an upper middle class.



LAND USE


[image: Image described by surrounding text.]

Land use describes existing and future zoning of permitted activities, such as housing or commercial. For the design of an urban plan, the relation of land uses to functions and constituencies is fundamental. It greatly determines the layout of the plan. General land uses are commonly regulated by local government policies and zoning codes. Typical categories of land use include residential, commercial, industrial, public, institutional, transport, agricultural, recreational and open spaces.

In Bedford Square, the original residential use has completely changed since the beginning of the 20th century to today’s almost exclusive use by offices and (educational) institutions.



DENSITY


[image: Image described by surrounding text.]

Density is an important measurement in urban areas determining its planning. There are different ways to measure density. A floor area ratio (FAR) measures the total floor area of a building in relation to the plot size and building coverage. Thus a plot ratio of 1 equals, for example, a double-storey building covering half of the plot area. Plot ratios are often supplemented by rules on setbacks, plot coverage and maximum building height. Other density measurements use dwelling units or inhabitants in an area. Sometimes habitable rooms are used to determine population density and the number of jobs gives an employment density.

Bedford Square originally had 53 dwelling units. Today, its density would be more appropriately measured in terms of lettable floor area.



CIRCULATION (TRANSPORT)


[image: Image described by surrounding text.]

All urban plans have to consider the circulation and transport serving the inhabitants, visitors and users. This includes the assessment and provision of highways, roads, streets, cycle lanes, pedestrian routes, etc. Besides individual transport, most urban plans provide for access to public transport. Circulation necessarily relates to different scales, from large-scale territorial and metropolitan connections to district-wide mobility and local movement. It therefore forms a number of connected networks giving different users access to a wide range of transport.

The Bloomsbury Estate, in which Bedford Square lies, was gated throughout the 19th century and inaccessible to the general public. This has substantially changed since, as the map shows.



OPEN SPACES


[image: Image described by surrounding text.]

Open spaces can refer to landscape, public spaces, natural resources and undeveloped or protected land. Open spaces are in planning terms generally linked to recreation, amenity and the ‘natural’ environment of a community. They are seen as providing a benefit to the public.

Natural resources in the urban context thus might mean landscapes without built structures, uncultivated land, parks and gardens, but also a general protection of air (quality), water (supply) and wildlife.

However, many urban open spaces are not public. For example, Bedford Square is a private garden and the small open spaces around the square serve only the amenity of its residents.



INFRASTRUCTURES


[image: Image described by surrounding text.]

Commonly a distinction is made between ‘hard’ and ‘soft’ infrastructures, but they all provide a public service or facility. Hard infrastructures are physical networks that maintain public services such as transport, open spaces, natural resource and water management, and supply energy and information technologies, etc. Soft infrastructures are mainly institutions that provide social, political and cultural public services such as healthcare, public safety (emergency services), cultural institutions, libraries and education.

Hard and soft infrastructures are necessary for the functioning of any urban plan and directly relate to the other main considerations of land use, housing, density, open spaces and transport.




ANALYSIS






As discussed in the previous section, urban plans are often strategic, defining less specific designs than general ambitions. Although analysis is important to the design of urban plans, due to their descriptive and strategic focus and the lack of formal design, there are less common categories of design analysis.

As already shown in the chapter on Architecture, a figure-ground plan is perhaps the most widely used drawing type to quickly analyse urban context and morphologies. A category that might seem less obvious – but is central to the arguments of the book – is the inclusion of significant building types or built structures in a plan. Most urban plans are defined by a repetition of, or design problems emerging from, specific building types, such as housing. They are generally a common framework and formative to an urban plan. Thus the analysis of the urban can be meaningfully linked to the analysis in the previous chapter at an architectural scale.

This section includes the following categories of analysis:


	Figure-Ground Plan

	Hierarchies and Organisation

	Part-to-Whole and Repetitive-to-Unique

	Built Environment

	Phasing









FIGURE-GROUND PLAN


[image: Image described by surrounding text.]

Bedford Square, unknown designer, built by William Scott and Robert Grews (London, England, c 1775–83)



A solid-void analysis serves the quick graphic assessment of urban morphologies and their formal richness and coherence in a site, but also in comparison to the larger urban context.

As previously discussed, a figure-ground plan depicts the limited relationships between built and unbuilt spaces at ground level. The premise of a figure-ground analysis is that a balance between building (solid, mass) and open space (porous, void) is desirable for circulation and visual and environmental amenity or quality. It is also commonly assumed that void spaces are publicly accessible. Thus a ‘good’ relation between solid and void spaces should create neither too much void to disconnect built structures, nor too much solid without open (public) spaces.



HIERARCHIES AND ORGANISATION


[image: Image described by surrounding text.]

The hierarchies and organisation of an urban plan vary greatly. The book focuses on physically describable elements such as urban structures, building forms, routing, connections, views and geometry.

The uniformity of Bedford Square depends on a control of massing, building design and material. Repetitive five-storey, brick-faced and palace-fronted terraces (including basement and mansard roof level) enclose an oval-shaped central garden. Central stuccoed buildings on each of the four sides create a visual and geometrical hierarchy. The main west–east axis has the only double plot building with a single building opposite. The perpendicular north–south axis is marked by two symmetrical central buildings each.



PART-TO-WHOLE AND REPETITIVE-TO-UNIQUE


[image: Image described by surrounding text.]

Urban plans are defined in their composition and function by formative relations between the parts to the whole and repetitive and unique elements. A part is an easily identifiable element that can be unique or repeated. For example, housing is a common structural and repetitive element in an urban plan, while parks are unique, as in the case of Bedford Square. The parts or elements can be of different scale, but if they are structuring to the plan, smaller ones tend to be repeated to form larger urban elements (for example building types forming an urban morphology and block or repeated streets creating an urban grid), while larger ones are more commonly unique (such as landmarks, nodes, main roads, etc). The relationship between the part and whole or unique to repetitive is established by comparison.



BUILT ENVIRONMENT


[image: Image described by surrounding text.]

14 Bedford Square, unknown designer (London, England, c 1781)



The built environment in this book refers to building types that are formative to an urban plan. Commonly, urban plans are defined by what kind of housing is provided, their typologies, density and mix of tenure or social groups for which they are designed. Therefore most functional and infrastructural elements are complementary to housing or other formative building types. They provide for existing and future needs in an urban plan.

The main building types in a plan also define the overall massing, appearance and distribution of architectural and urban elements. They are an important link between a more strategic urban scale and its specific morphological, architectural and spatial design. In the case of Bedford Square, this type is the terraced house.



PHASING


[image: Image described by surrounding text.]

Phasing sets out a strategic delivery plan of development. Each phase normally relates to a discrete part of the masterplan and is logically sequenced to create working interim stages of a final masterplan that might take a long time to complete. Issues affecting a phasing include urban context, infrastructures, finances, development constraints, land availability, construction methods, etc.

Bedford Square was built between 1775 and 1783. As can be seen, with some exceptions, first the west side was completed, followed anti-clockwise by the south, east and north sides. The completion dates are based on the issue of 99-year leases. The building contracts between the Duchess of Bedford, the Duchess of Marlborough and Robert Palmer with the builders William Scott and Robert Grews were signed in 1776.




COMPARISON






As the previous chapter, this section is interpretative and selective. Likewise, important criteria of design and comparison are emphasised.

The comparison of case studies and their pairings in this book represent a selection of design problems at an urban scale based on questions of urban morphology and various definitions of infrastructure. Especially the problem of circulation in its broadest sense is evident in all projects. The chosen cases deal with common problems of urban form and formation as well as their organisation and structure. Thus with the formative diagrams of urban plans.

Given that urban plans are designed for much larger and more diverse constituencies, the relationships between formal, spatial and social organisation are by necessity more explicit than in most architectural projects, even if less specific in terms of the design of built structures.

Corresponding to the last chapter, the case studies are chosen to maintain an ambiguity between architecture and the urban, but equally to raise new questions about the relationships between them. Both chapters are complementary and develop different aspects of these interactions.

The case study pairing is based on the following concepts:


	Block

	Enclave

	Ground

	Infrastructure











[image: Diagram shows the top view design of brasilia, ring, barbican estate, high line, eixample, housing commune, iit master plan and Tokyo bay.]


BLOCK

Eixample Plan, Ildefons Cerdà

(Project: Barcelona, Spain, 1859)

Brasília/Superquadra, Lúcio Costa/Oscar Niemeyer

(Brasília, Brazil, 1957–60)

It was the Catalan engineer Ildefons Cerdà who coined the word ‘urbanización’ in his General Theory of Urbanization of 1867 in relation to his Barcelona extension. He conceived urbanisation as a tool to deal systematically with operative principles of a juridical and economic nature, adaptable to different physical contexts. Cerdà discarded the notion of the city, deeming it ambiguous, as the Latin word civitas denotes a collectivity of citizens and their rights but also a group of buildings in which they live. The word urbs was to mean simply a generic grouping of buildings, with urbanisation expressing then both a physical process of formation and later a normative discipline of urbanism. Cerdà provided in his theories the ‘five bases’ for a new scientific urbanism (technical, legal, economic, administrative and political). Urbanisation was to consider in comprehensive and integrated terms the spatial and infrastructural design in relation to legal, administrative and economic responsibilities by different stakeholders. Cerdà was at the same time greatly interested in processes of modernisation and ideas of circulation, of people, air, goods, capital etc. He therefore studied the evolution of cities and classified them according to transport and communication systems, which he saw exemplified in the possible relations of streets to buildings, which he termed ‘interways’. The interways are spaces serving simultaneously contemplation (repose) and circulation (movement) and, as his Eixample Plan of 1859 demonstrates, were the most important urban elements to physically structure an urban plan. Conceived as an expandable system, the guiding principles of Cerdà ’s plan can be summarised as regularity (public order of streets), continuity (of infrastructure, programme, mobility, and built form) and mobility (uniform infrastructural provision for different flows). It provides a relatively compact development with formal variations and seeks a ruralisation of the city and an urbanisation of  the countryside.

Lúcio Costa claimed in his explanation of Brasília’s ‘Plano Piloto’, that the capital was designed as a civitas and not an urbs. The gesture of the cross was adapted to the topography, forming within the cross a triangle of urbanisation. Functions were distributed along the two axes of the cross, a residential and a monumental axis for governmental, economic, civic, recreational and cultural functions. Marking the end of the monumental axis is the Esplanade of Ministries and the Plaza of the Three Powers, framed by the executive, supreme court and congress. The monumentality was to symbolise not only order and efficiency of administration, but also the nation, its culture and a modern city. This was also expressed through the design of efficient and uninterrupted circulatory networks serving interconnected national, regional and local connections (airport, train station, bus terminal and vehicular roads), while a separate pedestrian circulation was limited to the interior of sectors, mainly in the central and residential areas. The residential blocks were located along the highway, with four blocks forming a superquadra. Each was to have its own school, church, youth clubs, sport fields, playground and cinema, and provide for all local amenities and daily shopping and services, thus forming an autonomous neighbourhood. The design principles common to all blocks were a height limit, the use of pilotis and separation of vehicular and pedestrian circulation. In addition, each quadra of a superquadra would be defined by a rich landscape, which would also serve to articulate the continuous urban ground without creating perimeter blocks. The prototype of Costa’s idea of the superquadra is the one designed by Oscar Niemeyer.



URBAN PLAN


[image: Image described by surrounding text.]

Eixample (Cerdà)




[image: images]

Brasília (Current Plan)





LAND USE


[image: Diagram shows the land use for the construction for cerda and Brasília where different colour codes are used to represent residential, commercial, industrial, recreational, educational, institutional et cetera.]

Eixample (Cerdà)






[image: Diagram shows the land use for the construction for cerda and Brasília where different colour codes are used to represent residential, commercial, industrial, recreational, educational, institutional et cetera.]

Brasília (1957 Proposal)





CIRCULATION (TRANSPORT)


[image: Diagram shows the circulation of primary, secondary and railroad transportation for cerda and Brasília.]

Eixample (Cerdà)
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Brasília (1957 Principle on Current Plan)





OPEN SPACES


[image: Diagram shows the open spaces like public park, communal garden, recreational and water bodies in cerda and Brasília.]

Eixample (Cerdà)
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Brasília (Current Plan)





HARD INFRASTRUCTURE


[image: Diagram shows the schematic distribution of soft and hard infrastructure where the administrative, hospital, cemetery and large green spaces are exhibited along with the infrastructural section of streets and sewage of cerda and traffic hierarchy of brasilia.]

Eixample (Cerdà)






[image: Diagram shows the schematic distribution of soft and hard infrastructure where the administrative, hospital, cemetery and large green spaces are exhibited along with the infrastructural section of streets and sewage of cerda and traffic hierarchy of brasilia.]

The plan of Brasilia is organised to achieve a smooth flow of vehicular traffic. The diagram to the right shows Costa’s highway principle along the residential axis. At the crossing with the monumental axis (Via S1), the residential highway (DF-002) is raised, with the intersection forming a central bus station below for an interchange from national to local (vehicular) transportation.
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Brasília (1957 Principle on Current Plan)





PART-TO-WHOLE


[image: Diagram shows a plan that includes whole, large element, mid-sized part, part and hierarchical metropolitan avenue of Eixample. It also shows monumental, gregarious, residential and bucolic scales of Brasilia.]

Eixample (Cerdà)
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Brasília





REPETITIVE-TO-UNIQUE


[image: Diagram shows the plans which include urban blocks and perimeter buildings of Eixample and superquadras of Brasília.]

Eixample (Cerdà)
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Brasília





HIERARCHIES AND ORGANISATION


[image: Diagram shows square grid, square grid by diagonals, existing network of towns and implemented grid for Eixample and sign of the cross triangle adaptation and monumental axis and residential axis for Brasilia.]

Eixample (Cerdà)
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Brasília





BUILT ENVIRONMENT (URBAN BLOCK)


[image: Top Diagram shows typical urban blocks with build up area, way area and garden as 28, 30 and 42 percent respectively. Bottom Diagram shows four quadras which include residential area, commercial street, church, school et cetera.]

Eixample (Cerdà)
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Brasília: Superquadra (Niemeyer)





BLOCK VARIATIONS


[image: Diagram shows the total area, green belt area, residential block area, building coverage, soft landscape and hard surface of Niemeyer's superquadra along with superquadra types such as SQS-SQN, SQS-207 and SQS-204.]

Eixample (Cerdà)



Cerdà used not closed perimeter but open parallel blocks to create interways (a space for circulation and habitation) as primary urban elements. The interway is defined not simply by larger networks of ways (street and pedestrian circulation), but also by considerations of hygiene (air circulation and access to sunlight), the density of housing bounding the interway and its quality as an open, shared garden. The gardens were to ‘ruralise’ the urban and establish the independence of the home in the urb. While the block of the Eixample is clearly part of a larger urban whole and creates a systematic distribution of interways, the parts of the superquadra have a compositional relationship and at the urban scale form an autonomous unit.




[image: Diagram shows the total area, green belt area, residential block area, building coverage, soft landscape and hard surface of Niemeyer's superquadra along with superquadra types such as SQS-SQN, SQS-207 and SQS-204.]

Brasília: Superquadra (Niemeyer)






ENCLAVE

Housing Commune for a Miners’ Settlement,

Nikolai Kuzmin

(Project: Anzhero-Sudzhensk, USSR, 1928–9)

Berlin 4. Ring, Oswald Mathias Ungers

(Project: Berlin, Germany, 1975)

Deriving from Leonid Sabsovich’s economic model developed in 1928–30, the housing commune realised a Sotsgorod idea of compact socialist settlements, with 40,000 to 100,000 inhabitants who worked in state-owned industrial units and farms. Rather than creating further urbanisation or a garden city with individual dwellings, the Sotsgorod was divided into smaller collective and standardised housing communes with a few thousand inhabitants each. The commune was spatially separated from production units and focused on providing social services and framing the communal life of its inhabitants.

The housing commune for the workers of the coal mine No. 5/7 in Anzhero-Sudzhensk by Nikolai Kuzmin is a prototype of the self-contained settlement developed in the late 1920s in the USSR. It is an attempt to integrate communal housing and the provision of all necessary shared and public facilities within an urban setting. It forms an independent urban district or structural urban unit that is defined in socio-economic terms by a working collective. Accordingly, Kuzmin’s project is conceived as autonomous and providing all the public services required by its 5,140 inhabitants. The enclave formed by the commune is intended to shape particular social and political subjectivities by spatially and functionally framing daily life – by providing health care, sports facilities and education. It is a ‘social condenser’ that through communalised services and accommodation aims to increase national productivity and free the people from the desires of bourgeois domestic life. In particular, it promises to emancipate women by releasing them from the chores of housekeeping and turning them into equal workers. In addition, Kuzmin’s project attempts to overcome the ‘oppressive’ and ‘exploitative’ apparatus of the family by separating occupants by age (toddlers, children, working adults and elderly people) – specifically children from their parents – replacing family ties with state patronage. While all private functions are relegated to minimally sized bedrooms, a mandatory ‘supercollectivism’ is enforced through daily routines of communal dining and socialisation.

The commune has similarities with the utopian community of the phalanstère envisioned by Charles Fourier in the early 19th century. That, however, was a predominantly agrarian community of 400 families and 1,620 inhabitants living on 400 hectares of land and few supporting industries. A similar idea of a cellular and standardised urban unit was later developed in Communist China in the so-called danwei (work unit), in which production and housing were often directly combined.

As voiced in the lecture ‘Grossformen im Wohnungsbau’ (‘Megaforms in Housing’) of 1966, Oswald Mathias Ungers was aware of the Russian context and interested in the great postwar housing problem. For him, it raised the question of how new quantities and production methods create new architectural but also social qualities. The megaforms that the new housing demand required, could be, according to Ungers, understood in terms of function and form, whereby he associated function with the design problem of the street and plateau, and form with the design of wall and tower. The task of defining a new quality of housing and the four elements of street, plateau, wall and tower is manifest in Ungers’ project for the 4. Ring in Berlin-Lichterfelde. The 4. Ring develops a new relationship between infrastructure and housing, especially communal housing, through differentiated models of the ‘urban villa’. Although the proposal depends on vehicular traffic, the housing areas are pedestrianised and accessed via raised walkways above parallel rows of housing that are separated from each other by gardens, passages, a shopping street and playgrounds. Like the commune, it provides all the public services required by its inhabitants.


URBAN PLAN


[image: Image described by surrounding text.]

Housing Commune




[image: images]

4. Ring





AXONOMETRIC


[image: Diagram of housing commune shows housing for single workers, couples and children, nursery, communal dining hall et cetera. Diagram of ring shows schoolyard, sports field, garden, swimming pool market et cetera.]

Housing Commune






[image: Diagram of housing commune shows housing for single workers, couples and children, nursery, communal dining hall et cetera. Diagram of ring shows schoolyard, sports field, garden, swimming pool market et cetera.]

4. Ring





LAND USE


[image: Diagram shows land use for residential, special housing, shared residential, shops, park, allotment, sport facilities, school, nursery, playground, transportation, cultural and healthcare or religious facilities.]

Housing Commune
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4. Ring





OPEN SPACES


[image: Diagram shows open spaces for park or landscape, garden, arcade, allotment garden, play street, schoolyard, sports field and paved hard landscape.]

Housing Commune
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4. Ring





CIRCULATION (TRANSPORT)


[image: Diagram shows primary and secondary horizontal and vertical paths of transport, pedestrian areas, car parking and use-spaces. It also shows a time schedule for daily activities of a resident in the commune.]

Housing Commune






[image: Diagram shows primary and secondary horizontal and vertical paths of transport, pedestrian areas, car parking and use-spaces. It also shows a time schedule for daily activities of a resident in the commune.]

4. Ring





INFRASTRUCTURES


[image: Diagram shows roads, car parking, landscape or allotment, sports field, public facility and services, culture, education, pedestrian area, raised corridor or walkway and car ramp.]

Housing Commune






[image: Diagram shows roads, car parking, landscape or allotment, sports field, public facility and services, culture, education, pedestrian area, raised corridor or walkway and car ramp.]

4. Ring





FIGURE-GROUND PLAN


[image: Figure-ground plan of the housing commune shows its structure and particularly the sharp contrast between the density of its centre and the lower density suburbs on the other side of the moat created by its ring road.]

Housing Commune
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4. Ring





DENSITY


[image: Diagram shows the density of housing commune in which 0 to 12 storey buildings are represented by different colours.]

Housing Commune
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4. Ring





BUILT ENVIRONMENT


[image: Diagram shows shared adult accommodation that includes bedroom, changing rooms, WC, shower and terrace along with accommodation for couples, fragment plan of commune and a matrix containing urban villa variations.]

Housing Commune






[image: Diagram shows shared adult accommodation that includes bedroom, changing rooms, WC, shower and terrace along with accommodation for couples, fragment plan of commune and a matrix containing urban villa variations.]

4. Ring





HIERARCHIES AND ORGANISATION


[image: Diagram shows constituencies by age, housing communes for living in groups, children and couples and for different communal functions. Ring Diagram shows wall, street, tower and plateau.]

Housing Commune






[image: Diagram shows constituencies by age, housing communes for living in groups, children and couples and for different communal functions. Ring Diagram shows wall, street, tower and plateau.]

4. Ring





PART-TO-WHOLE AND REPETITIVE-TO-UNIQUE


[image: Diagram shows whole, repetitive part and unique part of the ring and housing commune.]

Housing Commune
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4. Ring





PHASING


[image: Diagram shows four possible development stages of ring and housing commune.]

Housing Commune
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4. Ring






GROUND

IIT Masterplan, Ludwig Mies van der Rohe

(Chicago, USA, 1939, 1942–58)

Barbican Estate, Chamberlin, Powell & Bon

(London, England, 1956, 1959, 1963–82)

The campus for a newly created Illinois Institute of Technology (1940) was part of a slum clearance and redevelopment of Chicago’s South Central area. In his first campus scheme of 1939, Mies van der Rohe proposed an organising grid to regulate a free flow on the ground between and below buildings. The grid incorporates the existing street pattern, but foremost provides a universal order through which modular building parts and elements – differently sized rooms for teaching, laboratories and offices, and respective arrangements of work spaces through furniture – as well as open spaces and buildings are disposed. This partially explains the lack of the campus design to engage with urban and morphological relationships. Defined by architectural principles of composition, its focus is the creation of spatial tension through the structural and material design of buildings.

The desire to create a ‘universal space’ and new urban ground condition is especially evident in the First Proposal (1939). This establishes a porous ground by removing streets and creating two large urban blocks with buildings along the periphery elevated on pilotis to maximise visual and circulatory penetration. The idea of the open ground was revised in the Final Proposal (1942–6), when the dominant architectural element framing the ground is no longer the piloti but plinth. By raising the ground-floor level of buildings and forming plinths, the free ground is no longer experienced from the exterior but from the interior. Crown Hall, raised 6 feet above the external ground level, is prototypical for this concept of an interiorised campus, with its grid-based organisation providing a clear-span universal space with a free plan.

Unlike the plan-based IIT campus, the Barbican Estate is sectional and layered. First comprehensive plans for the area were drawn up in 1954. The same year Chamberlin, Powell & Bon were commissioned to prepare a preliminary report (1955) and a year later to develop their first scheme (1956). They consolidated a number of interim reports in a revised proposal in 1959, which was approved in principle for development. The 1959 plan defined the layout of today’s Barbican Estate with the exception of the arts centre completed in 1982. The redevelopment of the Barbican area was partially motivated by the shrinking population of the City of London (only 5,324 by 1951). Designed at a density of 230 persons per acre (ppa) – which compensated for high land and development costs – the residential scheme had to be commercially viable and targeted middle-to high-income tenants. The design was influenced by Dolphin Square in Pimlico (1937) and likewise proposed a mixed-use, compact district. It was to provide a rich mix of housing typologies (towers, terraces and linear blocks) with some 2,015 dwelling units (4 per cent of one-room, 26 per cent of two-room, 40 per cent of three-room, 22 per cent of four-room and 8 per cent of five-room accommodation). Other functions included a hotel and hostel (81,697 square metres), educational facilities such as the City of London School for Girls (56,870 square metres) and Guildhall School of Music and Drama (44,024 square metres), theatre, concert hall and art gallery (100,715 square metres), public library (10,005 square metres), shops, public house and restaurants (16,765 square metres) and recreational buildings and swimming pool (61,158 square metres). To resolve the problems of efficient transport, adequate car parking and the impediment of a railway line cutting through the site, the Barbican Estate created a three-dimensional, layered ground condition, with a podium raised 6 metres above street level. This formed an expansive, pedestrianised and terraced urban landscape with sunken courtyards (providing today 23 acres of open space including 12 acres of elevated public walkways). The main construction began in 1963, and first occupancy took place in 1969.


URBAN PLAN


[image: Image described by surrounding text.]

IIT Masterplan (Final Proposal, 1942–6)
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Barbican Estate (1959 Proposal)





GROUND CONDITION (PILOTI, PLINTH AND PODIUM)


[image: Image described by surrounding text.]

IIT Masterplan (Final Proposal, 1942–6)



While the open ground condition of the First Proposal for the IIT campus is literally defined by pilotis and the permeability of the site, this changes in the Final Proposal in which Mies van der Rohe returns to his architectural and spatial principles familiar from his earlier pavilion types such as the German Pavilion and the Villa Tugendhat. The open ground becomes an extension of the free, interior plan, a visual experience that is framed by architectonic elements and enabled by setting the buildings on a plinth. By contrast in the Barbican Estate, a deep podium creates a terraced and three-dimensional ground experience that visually and functionally divides the large site into discrete landscapes and zones. Circulation is the dominant means through which this layering is organised.




[image: Image described by surrounding text.]

Barbican Estate (1959 Proposal)





GROUND CONDITION (PLAN VS SECTION)


[image: Diagram shows first proposal, final proposal and realized plan of IIT along with their piloti building types which include visually porous, transparent surface and opaque surface. It also shows schematic sections A-A and B-B of terraced podium.]

IIT Masterplan






[image: Diagram shows first proposal, final proposal and realized plan of IIT along with their piloti building types which include visually porous, transparent surface and opaque surface. It also shows schematic sections A-A and B-B of terraced podium.]

Barbican Estate (1959 Proposal)





LAND USE


[image: Diagram shows academic, administration, student services, sport facilities and halls of residence in proposed and realized IIT master plan. Diagram of Barbican estate shows land use for residential, commercial, transportation et cetera.]

IIT Masterplan






[image: Diagram shows academic, administration, student services, sport facilities and halls of residence in proposed and realized IIT master plan. Diagram of Barbican estate shows land use for residential, commercial, transportation et cetera.]

Barbican Estate (1959 Proposal)





DENSITY


[image: Diagram shows the density of IIT masterplan and Barbican estate in which 0 to 12 storey buildings are represented by different colours.]

IIT Masterplan (Final Proposal, 1942–6)
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Barbican Estate (1959 Proposal)





CIRCULATION (TRANSPORT)


[image: Diagram shows pedestrian, primary-vehicular and secondary-vehicular circulations, vehicular access road, parking space and underground or rail station.]

IIT Masterplan (Final Proposal, 1942–6)
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Barbican Estate (1959 Proposal)





OPEN SPACES


[image: Requires open spaces for hard and soft landscapes at different ground or podium levels, open space for activities like sports and water garden at the centre.]

IIT Masterplan (Final Proposal, 1942–6)
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Barbican Estate (1959 Proposal)





INFRASTRUCTURES


[image: Diagram shows roads, landscape, public services, cultural, education, non-faculty facility, recreation or sports, pedestrian at podium level and rail station.]

IIT Masterplan (Final Proposal, 1942–6)
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Barbican Estate (1959 Proposal)





HIERARCHIES AND ORGANISATION


[image: Diagram shows final proposal based on 24-feet square grid, final proposal, and crown hall based on 10 feet building module of IIT. Podium level-three dimensional grid and significant views within estate are also shown.]

IIT Masterplan






[image: Diagram shows final proposal based on 24-feet square grid, final proposal, and crown hall based on 10 feet building module of IIT. Podium level-three dimensional grid and significant views within estate are also shown.]

Barbican Estate (1959 Proposal)






INFRASTRUCTURE

Tokyo Bay Masterplan, Kenzo Tange Team

(Project: Tokyo, Japan, 1960)

New York High Line, James Corner Field Operations with Diller Scofidio + Renfro

(New York City, USA, 2009, 2011, 2014)

The Plan for Tokyo (1960) by the Kenzo Tange Team was motivated by the question of how rapid urban expansion and the need for infrastructure defines a new contemporary city and spatial but also social order. The proposal envisioned a megastructure that could organise mobility and the distribution of networked functions while creating at its core a linear, civic axis. Part of the Metabolist movement, Tange also attempted in the project to apply organic concepts of permanent and transient structures to an urban scale. Long-term transport infrastructures were to permit more short-term cycles of changeable functions, such as housing, which therefore could be cheaply prefabricated. But even at the housing scale, the different life cycles of structures and their adaptability to change was articulated. Large, permanent frames with terraced sections provided for communal programmes at lower platform levels and supported at upper levels smaller, temporary housing units that could be individually designed and erected.

Conceived at the same time as Brasília, the project equally understands transport networks as the primary system to organise a distribution of functions and urban elements. It shared the belief that vehicular traffic was changing the speed and way cities are experienced and used, and with it the conception of the modern city itself, as anticipated by Le Corbusier’s projects such as the Radiant City. In planning for a megacity of 10 million inhabitants, the Tokyo Bay project moved from a radial centripetal system (which Tange saw as the closed system of the historical city) to a linear development (an open and modern system). At the same time it combined urban structure, transport and architecture into an organic unity and defined a new spatial order – suitable to a contemporary society – at an urban scale. The cyclical and interwoven transport systems along the civic axis linked the centre of Tokyo with the prefecture of Chiba on the eastern side of the bay, and defined distinct sections for incremental development, such as residential and mixed-use districts. As part of the overall proposal, the masterplan also included industrial zones on reclaimed land in the Keihin and Keiyo industrial areas around the bay.

The High Line in New York City, designed by James Corner Field Operations with Diller Scofidio + Renfro, establishes a new model of a linear urban infrastructure. Following the example of the Promenade Plantée in Paris (1993), it is the conversion of a derelict railway line into an urban park, turning what is commonly seen as a disruption to the continuity of urban fabric by a once useful infrastructure into a new public amenity. The High Line raises questions regarding the transience and function of large infrastructures and shows the potential of activating another ground plane in the city, which creates entirely different experiences of, and development potentials for, the surrounding urban fabric.

The High Line also points to an ever more common phenomenon of ‘public’ spaces that are increasingly initiated, funded and maintained by private interest groups and stakeholders. In this sense, its success starts to question the conventional conception and function of public spaces and the role of the state in its provision and maintenance.


URBAN PLAN


[image: Image described by surrounding text.]

Tokyo Bay
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High Line





LAND USE


[image: Diagram of Tokyo bay shows office district, new train station, harbour, government district, domestic and international airports et cetera. Diagram of High line shows restaurant below structure, street passage, market passage et cetera.]

Tokyo Bay






[image: Diagram of Tokyo bay shows office district, new train station, harbour, government district, domestic and international airports et cetera. Diagram of High line shows restaurant below structure, street passage, market passage et cetera.]

High Line





DENSITY


[image: Diagram shows the density of Tokyo bay and High line in which 0 to 10 floor area ratio buildings are represented by different colours.]

Tokyo Bay
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High Line





CIRCULATION (TRANSPORT)


[image: Diagram shows two types of primary, three types of secondary, and three types of tertiary circulations, circulation around bay, new train station, new airport, proposed development and access points for lift and stairs.]

Tokyo Bay
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High Line





OPEN SPACES


[image: Diagram for Tokyo bay shows landscape, preserve, artificial island, reclaimed land, water feature, square and sea. Diagram for High line shows 14th street passage, 10th avenue, WC, market passage, spur passage and access point.]

Tokyo Bay






[image: Diagram for Tokyo bay shows landscape, preserve, artificial island, reclaimed land, water feature, square and sea. Diagram for High line shows 14th street passage, 10th avenue, WC, market passage, spur passage and access point.]

High Line





INFRASTRUCTURES


[image: Diagrams show monorail, national railway, underground planned by Teito rapid transit authority, High speed road and ordinary road along with railway station, airport, harbour, landscape, governmental and recreational infrastructures.]

Tokyo Bay
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High Line





PART-TO-WHOLE AND REPETITIVE-TO-UNIQUE


[image: Diagrams show whole sector, repetitive part and unique part of High line and Tokyo bay.]

Tokyo Bay
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High Line





BUILT ENVIRONMENT: TYPICAL FRAGMENT


[image: Diagram shows office district, shopping and hotel district, residential area, artificial island, primary secondary and tertiary circulations of Tokyo bay along with plan and section of 10th avenue square of High line.]

Tokyo Bay






[image: Diagram shows office district, shopping and hotel district, residential area, artificial island, primary secondary and tertiary circulations of Tokyo bay along with plan and section of 10th avenue square of High line.]

High Line





BUILT ENVIRONMENT: RESIDENTIAL AND OFFICE TYPOLOGY (TOKYO BAY)


[image: Diagrams for residential topology show public square, kindergarten, school, shopping centre, car parking, monorail station and High way. Diagrams for office show vertical core, car parking level, plaza, interchange and helipad.]




[image: Diagrams for residential topology show public square, kindergarten, school, shopping centre, car parking, monorail station and High way. Diagrams for office show vertical core, car parking level, plaza, interchange and helipad.]



HIERARCHIES AND ORGANISATION


[image: Diagram shows primary civic axis, secondary public transport axis, tertiary housing axes and quaternary industrial. It also shows conceptual tectonic elements such as pit, plains, bridge, mound, ramp and flyover.]

Tokyo Bay
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High Line





PHASING


[image: Diagram shows first phase, second phase, third phase and fourth phase of Tokyo bay and High line.]

Tokyo Bay
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High Line






COMPARATIVE MATRICES






In the second part of the comparative analysis of urban projects, all eight studied cases are related through comparative matrices in which their relative differences and similarities are generalised.

Although urban plans are not as detailed in their composition as architectural projects, or are detailed at a different scale, the question of how to describe and compare a group of projects through formal and conceptual criteria remains important for a diagrammatic and analytical comparison of design aspects.

This is, as in the case of architectural projects, clarified in matrices that through generalisation convey shared structure and organisation or their differences. The analysis of urban projects can often be linked to that of architectural projects, thereby referring to another scale of comparison as discussed in the previous chapter. Thus, the clarification is also one between part to part and part to whole relationships across different scales, for example, from a problem of typology to one of morphology. Once again, this raises the question of what the commonalities and interdependencies between relative formal, structural, cultural and performative building forms are and how they can be described and analysed within an urban context.

The comparative matrices in this section are limited in their scope by the cases studied and include the following:


	Size

	Distribution

	Hierarchy and Layering

	Difference

	Growth

	Architectural Types and Urban Morphology









SIZE


[image: Diagram shows sizes of Tokyo bay, Brasilia, Eixample, High line, Barbican estate, IIT masterplan, Housing commune and Ring.]




[image: Diagram shows sizes of Tokyo bay, Brasilia, Eixample, High line, Barbican estate, IIT masterplan, Housing commune and Ring.]



DISTRIBUTION


[image: Image described by surrounding text.]


[image: Image described by surrounding text.]

The distribution of the studied urban plans can be generalised into linear (High Line, New York, Brasília, 4. Ring and Tokyo Bay), grid-based (Eixample, Barcelona and IIT), centralised or radial (Barbican Estate) and clustered (Housing Commune) arrangements. These are further divisible into a non-directional organisation, meaning one with no apparent orientation, or one defined by parallel axes.



HIERARCHY AND LAYERING


[image: Image described by surrounding text.]


[image: Image described by surrounding text.]

The hierarchy of urban plans is interpreted as principally defined in linear (Tokyo Bay and High Line), axial (Brasília, Housing Commune, 4. Ring, Eixample and IIT) or radial (Barbican Estate) terms. These can be further differentiated by assessing how they are layered or organised in section.



DIFFERENCE


[image: Image described by surrounding text.]


[image: Image described by surrounding text.]

Differences, similar to those at an architectural scale, are describable by comparing repetition in regards to the whole or in relation to distinct formal, infrastructural and organisational elements. So a comparison of the parts to the whole and of repetitive to unique elements is required. Accordingly, the matrix is divided into the categories of unique and repetitive of either infrastructural elements or building types.



GROWTH


[image: Image described by surrounding text.]


[image: Image described by surrounding text.]

The possible growth of an urban plan is interpreted as a logical extension or repetition of elements proposed by the plan within the given urban context. Thus the categories are an extension of infrastructure or repetition of a part or the whole plan. The latter case means that no apparent extension or meaningful repetition is possible, as in the case of the Barbican Estate and High Line. A further consideration is the direction of growth, whether non-directional, multi-directional or linear.



ARCHITECTURAL TYPES AND URBAN MORPHOLOGY


[image: Image described by surrounding text.]

This matrix compares how within an urban plan unique, modular or repetitive architectural types create linear, multi-directional or non-directional arrangements that in turn define urban morphologies. For example, the High Line is a unique and linear form that as an exception has no architectural building type or particular urban morphology, despite being situated in a very distinct urban grid. In comparison, the urban villa of the 4. Ring can be described as modular and creating linear morphologies, while the office district of the Tokyo Bay project is also modular but non-directional. In contrast, the housing district of Tokyo Bay is less modular than repetitive and linear. The housing blocks of the Barcelona Eixample, the Housing Commune and superquadra, but also the buildings of the IIT campus, are repetitive and multi-directional (mostly axial), while the Barbican Estate has no overall direction.




[image: Image described by surrounding text.]







4 TRANSFORMATION







This chapter on transformation finally attempts to bring comparative analysis and design together. It illustrates how an analytical design investigation can lead to a number of design options, and how to project analysed typological transformations into a design proposal.

While a transformation is more readily apparent in historical developments, it can equally be projected forward. Thus, although precedents are often understood as merely historical, whose typological transformation can only be captured in past developments – for example, through historical timelines – the continuous reinterpretation and reassessment of conventional formal models is important to design. Questions of development and stagnation, a comparison of transformational patterns in relation to specific formative elements, repetitive or modular parts, or programme, structure and function – all are essential considerations in moving from a problem of analysis to one of design. However, design should not be understood simply as a problem of formal innovation,  as it is often more a relative yet meaningful formal transformation. This then raises the following questions: What generates or limits a particular type? What are the (historical) transformations of a type relevant to contemporary problems of design and context?

To clarify these questions, a number of design projects are presented. In keeping with the typological arguments of this book, these projects should not be seen as final solutions but possibilities deriving from typological studies at architectural and urban scales.

The chapter is organised into two parts. The first discusses concepts of typological transformation and a methodical approach to reinterpreting the formative diagrams of architecture. The second part is illustrated by four speculative projects in which the analysis of case studies and typological transformations are developed into design proposals – or rather design strategies.







TYPOLOGICAL TRANSFORMATION






The aim of a comparative analysis of architecture and urban plans is to produce knowledge for design and design research. As argued in this book, the formative and typological diagrams of architecture – the structural and organisational diagrams that relate simultaneously to generic and specific forms – can be derived through comparative analysis. Their changing relationships have been termed typological transformations.

Typological transformations can first of all be described as physical and material changes emerging from formal questions of design. Some common aspects defining a design are discussed in the previous two chapters, in the case study comparisons. The focus was on what is formally describable and what structures or organises a particular case in relationship to other cases. The aim was therefore to define generalisable principles and formative diagrams. This raises a typological question and makes comparison a means to directly relate problems of analysis to questions of design. A methodology for this analysis was developed through specific analytical drawings.

While all typological transformations are formal, the changes can be relative and minor yet significant in other than formal terms. An example for this is Bentham’s panopticon, if we read it not just as a model of a functional building type, or more accurately as a genre, but also as producing a spatial and social diagram. This abstraction permits us to compare the formal and organisational similarity between the panopticon and panorama, as well as their significant difference in social and architectural terms. Embedded in a typological (formal) and typal (conceptual) reasoning, is the double meaning of transformation evident in this comparison. It questions the assumption that a typological argument is defined by function.

The panopticon as a spatial and social diagram is even more legible when seen as part of the historical development of prison architecture. A historical timeline reveals that the conception of the panopticon penitentiary and that of succeeding prison models always coincides with social reforms. As societal and political ideas of the prison as an institution change, so does the form of the prison. The prison is a good example of different typological transformations and the interrelationship of spatial and social changes.

Unlike the genre of prison, the parliament has no apparent common forms. It challenges categories of formal comparison, as at best parliament buildings share a symbolic function. This symbolism is expressed through scale, urban placement and materiality more than through the building’s form. But parliaments, revealingly, disclose commonalities in the design of their plenaries. Yet these plenary types are less a functional design than a spatialisation of symbolic or customary political protocols. The parliament building is an example questioning the assumption that a typological argument is defined by a classification of form or morphology.

To provide another example of the relativity of formal and functional classification, if we compare, almost at random, a quadrangle, a caravanserai and a Jesuit college, they are all courtyard types. They can be typologically ordered and compared. They have a similar organisation: a single entrance that visually dominates, private sleeping accommodation on the first floor, and shared functions on the ground floor, such as dining hall, chapel or stalls for the storage of goods. Although on closer examination many formal and organisational differences arise, they can only be fully comprehended through the histories and characteristics of the constituencies that shaped them. The quadrangle and college are educational institutions that formally and conceptually developed from monasteries. This explains a monastic model of community that informs not only the internal social structure and a spatial organisation, with minimal private rooms and large communal facilities, but also the way a curriculum is taught. One can go further and point to how, in addition, the military organisation of the Jesuit order or the substitution of the paternal figure through the tutor in the quadrangle have shaped specific internal room layouts and external, urban relationships. Different constituencies formed by a common aim of learning can be socially and spatially distinguished by how they conceptualise education. On the other hand, the caravanserai – despite its formal similarity – is an outpost for traders, pilgrims and travellers who only seem to come together by chance. Yet the role of the caravanserai for social, economic and political exchange is manifold, a critical element being the maintenance of important trade routes. One can continue to compare the three courtyard buildings by studying them in relation to questions of isolation and connectivity, or security and political power, etc. What this demonstrates is, that although a formal study of design is fundamental to producing architecture’s disciplinary knowledge and advanced through (drawing) analysis, it cannot be considered autonomously. Any typological transformation refers to interrelated formal arguments and social forces that do not depend on the functional compatibility of genres.

At the same time, the question of disciplinary knowledge imposes an important limit to design research, as the judgement of the knowledge created is its relevance to design in its broadest and changing meaning. A classic example for a typological transformation framed in disciplinary terms is Colin Rowe’s analysis of Palladio’s Villa Foscari and Le Corbusier’s Villa Stein. It compares the two buildings by proposing a common standard of mathematical proportions, abstracting them thereby to a comparison that is only meaningful within a disciplinary discourse. In addition, Rowe argues that the inventions in Le Corbusier’s work must be understood in comparison to the body of knowledge that already exists, in this case a knowledge defined by Palladio’s œuvre. Rowe’s analysis discloses that a disciplinary frame provides specific conventions of comparison through which we understand the knowledge produced by a discipline. His speculations enforce the previously made points that typological arguments are not limited by classification, whether by form or function, and that design invention is often in formal terms relative, obtaining its significance through considerations outside conventional design problems. In addition, through Rowe’s analysis we can conclude that a typological argument is also reasoned in disciplinary terms and framed by its discourses.

As the study of parliament buildings and plenary types shows, historical developments are describable through a number of drawings, such as timelines, comparative matrices and comparative diagrams, through which typological transformations are analysed. To subsequently move from a mode of analysis to a mode of designing, the last example in this section shows how a study of shared circulatory spaces in university buildings, specifically a corridor, can be used to define a speculative design problem and propositional typological transformation diagrams. By developing the corridor into a hybrid corridor-enfilade, different organisational and structural potentials emerge. These are systematically explored through transformative matrices and eventually assessed in regards to specific programmatic, structural and functional requirements, and then further developed into a design strategy and proposal. Although this outlines a procedural design method, the formal differentiations that this process offers are only meaningful when connected to other important questions of design concerned with the urban context, spatial qualities, specificity to its intended constituencies, etc. The method can only ever be supplementary to a set of problems that define the wider ambitions of an architectural or urban design project.









[image: Image described by caption.]

A panopticon and panorama based on the principles of Jeremy Bentham’s panopticon model (1791) and Robert Barker’s panorama building (1792). Drawn by Longning Qi and Qinhe Yi (2014).




[image: Image described by caption.]

St John’s College (Cambridge, England, c 1500) Redrawn by Runze Zhang (2014)




[image: Analytical Diagram shows alternate line segments of width 1.5 and 0.5 units in vertical direction and alternate line segments of lengths 1 and 2 in horizontal direction.]

Caravanserai(Karaj, Iran, Safavid era, 1500–1736) Redrawn by Seokjae Song (2014)
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Ideal Jesuits College (Montevideo, Uruguay, early 17th century) Redrawn by Valerio Massaro (2014)




[image: images]

Analytical diagram of Villa Foscari (La Malcontenta) by Andrea Palladio (Mira, 1558–60) and Villa Stein by Le Corbusier (Garches, 1926–8). Redrawn after Colin Rowe in ‘The Mathematics of the Ideal Villa’ (1947)




TIMELINE: PRISON ARCHITECTURE


[image: Timeline from 1600 to 2013 shows Newgate prison, Panopticon penitentiary, Pentonville, Wormwood scrubs, Statesville, Supermax, Chicago metropolitan correctional centre, West Kimberley and Mas d'Enric penitentiary.]

Ji Yoon Gu (2014)



The modern building type of the prison emerges in the late 18th century with Bentham’s celebrated model of the panopticon penitentiary. The specialised form and organisation of the prison is a direct expression of changing attitudes towards the prison as a socio-political institution. Accordingly, prison reforms, closely linked to social reforms, have produced different typological transformations.

The institutional development of the prison is evident in the way it has been described as a penitentiary, reformation or correctional centre, juvenile detention facility and so on, but also in the model prisons that structure the changing daily routines of prisoners. The forms of the prison thus reveal an evolving attitude towards its subjects. A development from punishment to discipline, social (re)education and reform. In prisons today, which are partially privatised and incarcerate a larger number of the population than ever before, this spatial and social specificity is increasingly less apparent. Prisons have become normalised in both political and formal terms.



TIMELINE: PARLIAMENT BUILDINGS
 

[image: Timeline from 1079 to 2004 shows palace of Westminster, Paris salle des cinq cents, Capitol-Washington DC, Reichstag-Germany, Ottawa-parliament, Jatiyo sangsad bhaban-Bangladesh, Chandigarh parliament-India et cetera.]

Leonhard Clemens (2014)



This timeline shows a chronology of parliament buildings in relation to major historical events. Although there is no apparent common form between parliament buildings, they can be classified according to five plenary types. While the timeline depicts historical transformations of parliament buildings, it also reveals an implicit typological transformation of the plenaries.



COMPARATIVE MATRIX: PARLIAMENT BUILDINGS


[image: Diagram shows the types of plenary walls in parliaments of Jordan, Uzbekistan, Germany, Australia, Bangladesh, Cuba, Uganda, Antigua and Barbuda, Sudan, Brazil, Scotland, Egypt, former GDR and England.]

Leonhard Clemens (2014)



The comparative matrix shows that there is no relationship between a specific plenary type and the different forms of parliament buildings. Parliaments do not constitute a building type but are a genre, defined by specific functions.



COMPARATIVE DIAGRAMS: PLENARY TYPES IN PARLIAMENT BUILDINGS


[image: Diagram shows the seats in Reichstag, houses of palace of Westminster, chambers of Canberra parliament house, palast der replublik, palace of Chandigarh, Edinburgh parliament house and national parliament house Bangladesh.]

Leonhard Clemens (2014)



The five main plenary types have three organisations: the classroom, the British and the circular type. The plenary is not so much defined by function as by political protocols and symbolism, which inform their typological transformations. Both the semicircular and the horseshoe types are respectively modifications of the circular and British type. The diagrammatic principle of the plenary is modified according to a number of political-cultural and pragmatic criteria. Drawing to the right: the size of a plenary hall can vary significantly within the same type of plenary.




[image: Diagram shows the seats in Reichstag, houses of palace of Westminster, chambers of Canberra parliament house, palast der replublik, palace of Chandigarh, Edinburgh parliament house and national parliament house Bangladesh.]



TYPOLOGICAL TRANSFORMATION DIAGRAMS


[image: Diagram shows linear and non-linear changes and matrix of resultant hierarchical grids of basic cells such as linear merge, cross merge, linear offset and cross offset. It also shows conventional, merged, offset and hybrid-enfilade corridors.]

Miao Yu (2013)



Based on the analysis of university buildings, three corridor types were identified: a conventional, a merged and an offset corridor. Following from this, a typological transformation between the last two enfilade types was explored for design. By merging and offsetting basic cells along a linear distribution, ‘rooms’ are redefined, creating a less distinct separation of private and public and a ‘liminal’ space with the possibility to hybridise programmatic and circulatory functions. The transformed basic cells were then studied in matrices that first looked at linear and non-linear changes through a systematic merging and offsetting (see next spread). Only the resultant hierarchical grids were selected for further hierarchical combinations and basic sectional sequences for vertical combinations (see following pages).




[image: Diagram shows linear and non-linear changes and matrix of resultant hierarchical grids of basic cells such as linear merge, cross merge, linear offset and cross offset. It also shows conventional, merged, offset and hybrid-enfilade corridors.]



TRANSFORMATIVE MATRIX: MERGED AND OFFSET TYPES


[image: Diagram shows transformative matrices of linear merge, cross merge, linear offset and cross offset types.]

Miao Yu (2013)






[image: Diagram shows transformative matrices of linear merge, cross merge, linear offset and cross offset types.]



TRANSFORMATIVE MATRIX: HIERARCHICAL COMBINATION


[image: Diagram shows transformative matrices of primary type and secondary type.]



TRANSFORMATIVE MATRIX: VERTICAL COMBINATION


[image: Diagram shows transformative matrices of vertical combination of primary type and secondary type.]



CHOSEN LINEAR AND CROSS TYPES FOR PROPOSAL


[image: Diagram shows types 1 and 2, circulatory possibilities 1 and 2 and programmatic possibilities 1 and 2 of cross types and linear types.]



PROPOSED PLAN AND STRUCTURAL DIAGRAM


[image: Image described by surrounding text.]

Miao Yu (2013)



From the preceding transformative matrices, cellular types for use in the design proposal were selected according to their potential to satisfy changing programmatic requirements, as well as considerations concerned with the urban context. From the linear types: Type I for creating a gradient of spatial and circulatory sequences and Type II for its hierarchical organisation. From the cross types: Type I for offering a series of gradients, Type II for its hierarchical transition between circulatory spaces and programmatic spaces, and Type III as a reverse ‘figure-ground’ of Type II. Each plan of the building was developed through a combination of horizontal linear and cross types, creating a vertical differentiation of plans and their spatial organisation.




DESIGN EXAMPLES






The following four examples are projects by students from the MPhil Projective Cities programme at the Architectural Association School of Architecture in London. They were selected as each project develops its design arguments through an analysis of case studies. Each project also shows how the abstraction of formative diagrams and the analytical, comparative and transformative drawings discussed in this book are deployed in different ways and by using different criteria; how some drawings and diagrams are more instrumental to certain projects and problematics. The projects illustrate the use of the following drawings discussed in the previous section on typological transformation:


	Timelines

	Comparative matrices

	Comparative diagrams

	Typological transformation diagrams

	Transformative matrices



The projects and the preceding examples in this chapter are summaries that were edited to highlight how design ideas were developed through a comparative analysis and speculative transformations.









[image: Diagram shows Tokyo podium, city campus, Chinese unit and cite hosing.]


TOKYO PODIUM

Sakiko Goto

(Project: Tokyo, Japan, 2012)

The project proposes a new podium type for the Marunouchi district in Tokyo by rethinking the podium as an interface between the city and its dominant architecture, the towers. The Marunouchi district transformed after 1890 when it was bought by the Mitsubishi Group. It developed from a historical and ephemeral city of interspaces – a city characterised by physical, programmatic and phenomenological thresholds that enabled diverse and simultaneous activities – into a generic high-density urban district. This change was driven by the import of a Western development model with large urban blocks, tower-and-podium types and a standard design. Also introducing a strict functional zoning, the existing layers of interspaces with a rich urban fabric and ground articulation were erased.

In order to rethink the district as a lived-in part of the city that is not deserted outside business hours, a new concept of the podium re-instrumentalised the idea of interspaces and the potential for changing functions at different times of the day. A study of the traditional Japanese mixed-use commercial and residential Machiya looked at the different hierarchies and activities this type can accommodate. The organisational principles of the Machiya were compared to that of a tower podium. By developing the podium configurations and inserting multi-scalar Machiya units, potential interspaces that establish new spatial and programmatic continuity throughout the Marunouchi district were proposed. The proposal introduces a richer mix of activities and transforms a generic high-rise office district into a city-of-interspaces that is able to accommodate conventional office towers above the podia. The Tokyo Podium however is not only an interface to the towers, but more importantly a transitional interface to the city and for the people living in it.


[image: Timeline from 1890 to 2010 shows development stages of Marunouchi district which include residential housing, red-brick urban block, modernized urban block and tower and podium type.]



TRANSFORMATION OF MACHIYA INTO A VERTICAL TYPE


[image: Image described by surrounding text.]

The traditional Machiya has a horizontal circulation along which different interspaces and their changing functions are organised. The organisation was reinterpreted as a vertical type, which can be used in small, high-density plots, while the horizontal Machiya only allows for a narrow frontage and requires a deep urban block. At the same time, a study of tower podia looked at the centralisation and dispersal of primary circulation routes that define different configurations of void spaces, which can be compared to the interspaces of the Machiya.



TYPOLOGICAL STUDY OF TOWER PODIA


[image: Diagram shows periphery, corner and centre design examples of free, linear, cross and peripheral circulations for 1 core, 2 cores and 4 cores.]



PROPOSED PODIUM AND MASTERPLAN

The Machiya in its horizontal and vertical organisation is applied at different urban, block, podium and unit scales to the Marunouchi district, which is now also transformed into a part residential area at podium levels. Scalar repetitions and overlays of interspaces integrate different activities while creating new kinds of spatial and social relations in the podium.


[image: Image described by surrounding text.]


[image: images]



THE CITY CAMPUS

Marcin Ganczarski

(Project: Zurich, Switzerland, 2013)

A first analysis of university campuses revealed particular relationships between the traditional campus university and the city – for example in the case of University of Virginia – which often no longer exist in contemporary city campuses, such as the ETH Science City. This raised the question of how architectural elements of the campus are articulated to create connections to an urban context.

The formative diagrams of educational buildings were therefore studied (see next spread), leading to the conclusion that academic spaces can be defined as general and specialised types. General spaces are commonly arranged peripherally as repetitive units. Specialised spaces are comparatively larger and have specific forms and functions. They are often centrally positioned and contain programmes such as lecture halls, cafeterias and libraries. However, their centrality is enabled by the configuration of general spaces; and both are complementary in the creation of legible spatial and functional hierarchies. In the process, different smaller spatial units are combined into large-scale architectonic elements. This formation of academic spaces can be compared to Oswald Mathias Ungers’ concept of Grossform (megaform), which he advanced in his lecture on housing ‘Grossformen im Wohnungsbau’, in 1966. Contrary to the idea of megastructure, which differentiates between regulating structure and units of use or served and servant spaces, the Grossform is based on the potential of architectural elements to create by themselves an order through specific relationships between its various parts. Ungers argued therefore that a large-scale architectonic element could not be more than the sum of its parts.



ETH SCIENCE CITY (2003)


[image: Diagram shows design examples for ground floor, first floor, second floor, third floor, fourth floor and fifth floor.]



FORMATIVE DIAGRAMS OF EDUCATIONAL BUILDINGS


[image: Diagram shows the plan of ETH science city which includes research, learning, services and core elements. It also shows grammar and syntax of city, neighbourhood, house and room]




[image: Diagram shows core or frame, elements, part-to-part, specialized or generalized and defining or defined features of Zurich polytechnikum, D-arch ETH, Rolex learning centre, Virginia university, La Sorbonne and Cambridge college.]



FOUR DOMINANT ELEMENTS OF GROSSFORM


[image: Diagram shows seven basic geometries which include connective, formal, linear, two-dimensional, planar, functional and separating along with four elements such as street, plateau, wall and tower.]

Ungers defined four key criteria for a Grossform:


	 The existence of a dominant element.

	The existence of an additional linking element.

	The existence of figure and theme.

	The existence of an ordering principle.



If architectonic elements are arranged according to these criteria, so Ungers, a Grossform is created. In addition, a Grossform can be reduced to four dominant elements and the two general aspects of function and form – with the elements of street and plateau associated with function, and wall and tower with form. The dominant elements have different relations to their context. While street and plateau have a connecting effect, wall and tower have a separating one. Thus a street is an element connecting others. Objects arranged on a plane always organise or form a plateau. A wall on the other hand, always has two sides and thus separates a space. Finally, a tower inevitably constitutes a centre distinguished  from its periphery. Within a Grossform, dominant elements order subordinated elements, but the composition of the Grossform depends on its smallest unit.

Based on the concept of Grossform, the following selective matrices explore the development of the four dominant elements as being either formative or formed and in relationship to seven basic geometries, which were abstracted as meaningful for urban compositions. To these geometries, operations such as mirroring and rotations are applied and, following this, the geometries themselves are multiplied to study the potential of possible arrangements. Beyond a formal and implicit functional elaboration, the transformative matrices explore different design potentials of the four defining criteria of Grossform, and suggest relationships that work across a number of scales, from the room to the urban. For example, the wall as a theme can create figures that define both an interior and exterior space at different scales, like a Russian doll. Generalising this principle, it follows that a Grossform can contain a Grossform.



TRANSFORMATIVE MATRIX OF BASIC GEOMETRIES


[image: Transformative matrix shows linear array, merged, mirror and type of tower-plateau, plateau-plateau, wall and tower geometries.]



TRANSFORMATIVE MATRIX OF MULTIPLIED GEOMETRIES


[image: Transformative matrix shows mirror, linear array and radial array of wall, plateau and street.]



PROPOSAL: ETH SCIENCE CITY AS A CAMPUS IN THE CAMPUS


[image: Diagram shows the plan of ETH science city which includes campus steiner, architecture department and Chemistry complex. It also shows the proposed adaptation of the science city.]



PROPOSAL AXONOMETRIC


[image: Diagram shows the axonometric view of the science city. Science city complex is seen like a city within a city.]

Three elements of the existing ETH Campus Hönggerberg remain important to the proposal as they form dominant architectonic elements: the boulevard of the Science City linking up the most recent buildings, the architecture department, which already forms a city within a city, and the original Albert Heinrich Steiner complex in its landscape setting. Based on the preceding typological studies and transformations, new campus elements are introduced that develop the idea of complementary and interlocking or layered architectonic elements, forming new architectural but also urban contexts that previously did not exist in the campus.



PROPOSAL PLAN


[image: Diagram shows the proposed plan of the science city. Science city complex is seen like a city within a city.]

AXONOMETRIC OF DETAIL


[image: Diagram shows the axonometric detailed view of the science city complex.]



THE CHINESE UNIT

Yuwei Wang

(Project: Beijing, People’s Republic of China, 2013)

The new Chinese leader Xi Jinping has referred to the ‘Chinese Dream’ on many occasions. The Chinese people have always had the dream of a Great Harmony, longing for a society of noble virtue, material plenty and equality, in which all belongs to everyone for the common good.

Over the past thirty years, China has transformed from a command to a market economy of state capitalism. State-owned enterprises account for about 60 per cent of China’s GDP. But the viability of state capitalism relies on a virtuous government that stands for public interests. As a socialist country, the project argues, China should therefore have an advanced social welfare system that matches its economic prowess. Social welfare becomes the basis to envision a new collective idea of the city, as the government realises a ‘people’s republic’ in which state capitalism benefits all.

But in this socio-political context, what is the idea of the city? The urban conflicts arising from China’s reforms are evident in Beijing. While until 1978 its urban structure was based on notions of collectivity and discrete urban units, it transformed from the specific blocks of the si he yuan and danwei to general circulatory systems and megaplots. This not only changed urban morphology but also the way people live in the city. With growing urbanisation, the population, urban structure and social relations were re-organised when a command economy became a market economy, with the people redefined from a labour force to consumers. This led to problems of congestion and social cohesion, fragmenting traditional social events and ties such as kinship. Spatially, it was exacerbated by the urban block becoming a container of population that no longer framed social relations.


[image: Diagram shows a plan of city by Nie Chongyi of Song dynasty, ancient city plan and contemporary urban plan.]



HISTORICAL CHINESE UNITS


[image: Diagram shows the plan of an ancient courtyard house designed by Si He Yuan and a modern township unit designed by Danwei along with detailed views.]



COURTYARD HOUSE ANALYSIS


[image: Diagram shows spatial syntax, hierarchy and circulation of spatial order and structure and growth stages of courtyard house.]



TYPICAL DANWEI LAYOUT


[image: Diagram shows the main building types which includes office, factory, residential buildings and government. It also shows layout principle that includes main work unit, annex, secondary buildings, housing and communal housing.]



DANWEI HOUSING


[image: Diagram shows types, void, boundary and circulation of the housing slabs of Danwei and their relation to the compound. It also shows the plan of people's commune mansion that includes household, communal facilities and shared space.]

Before the economic reform in the 1980s, the urban idea of Beijing was embodied through two historical Chinese units rather than masterplans. One is the courtyard house (si he yuan) and the other the ‘work unit’ (danwei). Both were based on a Confucian social order in which moral leadership, kinship and social ties were spatialised, establishing a strong idea of collectivity.

The study of the courtyard house and work unit clarified the relationships between urban strategies, spatial orders of Chinese units and the social ties formed within them. The Chinese unit can be defined firstly as a cellular city-making element embodying a political will and, secondly, as a common urban framework in which collective life is organised around questions of productivity. The courtyard house and the danwei provided structured void spaces for this collective life and cohesion. In the courtyard house, people lived in rooms whose location indicated their social status within a family. In contrast, the danwei promoted social equality. In the courtyard, the void was a place where the master could observe the virtuous behaviour of his family, while in the danwei it was where people would form new social ties. The growth of the courtyard house is an extension of a social hierarchy, while the expansion of the danwei merely means an increase in size.

In conclusion, the meaning of the Chinese cellular unit is far more than that of an urban block or a housing community, it embodies ideas of regulation and governance. Thus the Chinese unit is a means of urban management and a socialist strategy of governance.



THE MEGAPLOT


[image: Diagram shows size of a megaplot, the masterplan of a megaplot, residential slabs framing a park and residential towers sited in a park.]

The prototype of today’s economic strategy is the proliferating megaplot, a segregated model and gated community that creates vast cities with sprawling suburbia and endless repetition. The urban problems that China is consequently facing today cannot be solved by the provision of ever more infrastructure. It is therefore time to return to the potential of the Chinese unit and to architecture as a frame for social ties and collective events. As long as urban spaces are only driven by commercialism, this is impossible. However, if architecture can shape the dialectical relationship between state and market, then within the urban artefacts it produces, the two can cooperate or confront each other in new productive ways.




[image: Diagram shows the internal environments and circulations associated with different types of megaplots.]



GENERIC OFFICE AND SPECIFIC HOUSING PLANS IN THE MEGAPLOT


[image: Diagram shows typical office building types, typical office plans and development stages of typical housing plan. Table shows width and depth, average area, number of households and lifts of different types of office buildings.]

The urban population has become fragmented according to their financial ability, as Fulong Wu notes in ‘From Work-unit Compounds to Commodity Housing Enclaves’ (2005), where he criticises the fact that: ‘residents create the “enclave” of similar socioeconomic statuses. At the neighbourhood level, the social space is being homogenized, while at the city level different qualities of residence are built, causing residential segregation’. This caused a loss of social cohesion in the megaplot. Although inhabitants are identified by similar incomes, this does not define them as a social group, meaning a group of people who share significant aspects of their lives. The problems of the megaplot’s structure, however, are not just its walls and gates, which create urban isolation, but also the spatial articulation and social organisation within it.


[image: Diagram shows typical office building types, typical office plans and development stages of typical housing plan. Table shows width and depth, average area, number of households and lifts of different types of office buildings.]

The typical plan is flexible and about exclusion, evacuation and non-event, as Rem Koolhaas argued in the essay ‘Typical Plan’ (1993), where he asks: ‘could the office building be the most radical typology?’ The typical plan stripped away all traces of uniqueness and specificity. It has no quality, no rules and controls. It is a space in which the government does not intervene. It is a space for business. However, unlike Koolhaas’s argument that the typical plan of the office is generic, implying that a housing plan in contrast would be specific, in China the opposite emerges. The housing plan is generic despite its specificity. From Beijing to Guangzhou, generic plans of housing are adopted with slight changes according to climatic conditions.



HOUSING MATRICES


[image: Diagram shows structure, circulation, spatial syntax, part to whole and growth of type 1 and type 2, each for 2 units and 3 units.]

The project argues that through the idea of the Chinese unit and housing, the city of Beijing can be understood, designed and reconstructed. Important to this argument is that the housing plan has partly maintained until today its original collective idea. It is authoritarian but efficient. It continuously shapes a new political subject.

The plan layout of the housing tower is primarily determined by ventilation and maximisation of floor area. Compared with the housing slab block, the tower is significantly more efficient. The new slab housing is however different from the danwei housing slab. It is composed of two-or three-room units. These small units repeat and connect to each other to form a slab and are no longer organised along a shared corridor. Housing towers were mainly developed during the 1980–90s. To promote an efficient land-use, the towers became a dominant housing type. Today a housing shortage is no longer a motivation, as development has switched from quantity to quality. Thus the ‘V’ and ‘butterfly’ housing plans emerged. The south–north surface was enlarged to increase the number of rooms receiving sunlight; the ‘groove’ became a popular architectural solution to maintain ventilation to secondary rooms like bathrooms and kitchens. After 2001, to achieve the maximum FAR, developers would reduce the width and increase the depth of towers, with each room now receiving daylight through grooves in the facade.



A NEW HOUSING DESIGN STRATEGY


[image: Diagram shows structure, circulation, spatial syntax, part to whole and growth of type 1, type 2, type 3 and type 4 for 4 units. It also shows typological transformation and matrix of new slab types.]

The typological transformations within the proposal occur at different scales: the floor plan, building and site. The aim is to create collectivity through strong social relationships between inhabitants and therefore to transform housing into a framework of social activities. The main typological transformation is to enlarge the efficient and private vertical core to form a new public living room where neighbours share their daily lives. This basic principle creates new housing plans and unit types. At the building scale, the composition is defined by slabs, towers and podia. The slab building is used spatially to articulate and frame functional compounds within the large urban block, while the tower ensures efficient provision of spaces and functions required for a proposed population of 10,000. This efficient provision makes it possible for the podium to become surplus and inefficient. The podium is where different programmes coexist, where work and living spaces – in which most of the peoples’ lives occur – are brought together and overlap.




[image: images]



ORGANISATION OF NEW URBAN UNIT


[image: Diagram shows urban block elements such as communal core, workplace, open space, communal space, communal podium and social spaces. Schematic section shows residential, working, open space and communal facilities.]



SITE LOCATION PLAN


[image: Image described by surrounding text.]

The whole site as one urban block is defined by collective educational and social welfare infrastructures. The block is also defined by residential slab buildings that form four main compounds, with each having communal facilities in the podium, such as pools, bars, study areas etc. The work and office spaces further divide the site into nine smaller work compounds. In each, a continuous open space connects to surrounding buildings and provides common areas for employees and residents. Finally, the whole block forms a series of landscaped courtyards that have their own character and public function.

The proposed Chinese unit has a hierarchical spatial syntax that defines typical collective events and provides shared facilities.



GROUND FLOOR PLAN


[image: Diagram shows general plan and detailed plan of ground floor with an open space at the centre.]



DETAIL PLAN OF GROUND FLOOR


[image: Diagram shows general plan and detailed plan of ground floor with an open space at the centre.]




[image: Diagram shows plan for a block of urban multi-storey buildings (or apartments) which include residential slab buildings and communal facilities.]

The project explores the relationships between private family and public city by studying the megaplot’s potential to address current urban conflicts. A reassembling of typical and collective events that bind individuals through commonalities is proposed. Individuals are always part of a group whose definition changes – whether at work, at home or during leisure time. In this way a new urban unit is proposed. But also a new balance between social space and political and economic power. The transformation of the utilitarian urban block into a collective social space is only feasible with state support in forming a new live-work and social welfare system. Thus the proposal is a polemic for a new society and also an urban prototype. It proposes that the state should take part in urban construction through the planning of urban units and not large-scale infrastructures. The socialist government should take its responsibilities arising from state capitalism seriously and provide a new social welfare system that benefits all.


[image: Image shows a man inside an office building with walls made of transparent glass. Many other buildings can be seen through the glass around this building.]




[image: Diagram shows plan for a block of urban multi-storey buildings (or apartments)]



CITÉ HOUSING

Alvaro Arancibia Tagle

(Project: Santiago de Chile, Chile, 2013)

The project questions the privatisation of social housing in Chile and its impact on urban segregation and sprawl in Santiago de Chile. Privatisation was the result of neoliberal policies that give only a quantitative answer to a large, historical housing deficit and remove the state’s responsibilities in its provision by removing the term ‘social’ from housing. This has led to a sub-standardisation of housing through a ‘progressive housing’ solution that due to budgetary constraints only provides half a house and relies on cheap sites in the urban periphery. These areas are deprived of basic infrastructures and have no economic centres. In response, this project proposes a new housing procurement system based on public and private incentives. It tries to understand housing not as an isolated problem but as an engine for important economic, territorial transformations through an urban, morphological consolidation of the mono-programmatic ‘inner periphery’ of Santiago. A new urban management and the creation of new administrative-economic centralities are proposed to give residents access to a range of opportunities and various urban episodes. In addition, an alternative idea of domesticity is proposed by redefining a new social housing standard based on qualitative concerns.

The project develops a masterplan for an urban centre that reorganises, intensifies and complements existing economies. The proposal derives typologically from a study of a street-based housing solution typical for Santiago’s early 20th century, called Cité, which is reinterpreted and amplified at several scales. Its typological reinvention understands the masterplan not as a traditional horizontal zoning plan but a vertical arrangement that overlaps housing with a range of programmes and building types.


[image: Diagram shows proposed system of housing procurement which includes social housing, municipality non-profit driver, private investments and government funds.]



CITÉ TYPES 1910–40


[image: Diagram shows a set of houses with their dimensions in 1910, 1920, 1930 and 1940.]

The Cité is a set of houses forming a continuous facade along an urban corridor that provides a communal space. It creates a new secondary domestic and pedestrian system of inner-block streets that connect with the historical fabric and its primary routes. The term Cité refers to how its open spaces are formed by spatial proximity and a virtual appropriation of the street, recalling the cité or medieval walled citadel.



CITÉ TYPE ANALYSIS


[image: Diagram shows unit-to-whole, circulation, boundaries and access and open spaces of different Cité types.]



TRANSFORMATION OF PRIVATE AND COMMUNAL SPACES IN THE CITÉ


[image: images]



 URBAN ARRANGEMENTS OF THE CITÉ


[image: Diagram shows the geometries of private and communal spaces of Cité in 1850, 1910, 1920, 1930 and 1940.]



DWELLING UNIT ARRANGEMENTS OF THE CITÉ TYPE


[image: Image described by surrounding text.; 4.2.4.5 Alvaro_cite urban arrangement; Diagram shows Cité's dwelling units are divided into enfilade, corridor and centralized types.]

The different arrangements of the (urban) block found in the Cité type are based on open sky corridors that form one to several connections to a street. However, one can argue that the typological richness of the Cité lies in its range of dwelling units. These consist of combinations of enfilade, corridor and centralised configurations. The formative diagrams of the Cité are analysed through their abstraction into simplified and hybridised arrangements.



3D MATRIX: AMPLIFICATION OF CITÉ TYPE


[image: Transformative matrix shows the amplification of the spatial configurations in the Cité.; Diagram shows the three-dimensional system of blocks resulting from the amplification of the spatial configurations in the Cité.]



CATALOGUE OF HYBRID BLOCK TYPES


[image: images]

The project explores a set of spatial configurations found in the Cité. The amplification of these relationships between Cité and city creates new, potential design responses to a diversity of functional and programmatic requirements while visualising a new urban form and fabric. Based on the three-dimensional system of blocks resulting from the transformative matrices, some specific architectural and morphological types are further developed in the design proposal.



3D MATRIX: HYBRID AMPLIFICATION OF CITÉ TYPE


[image: Transformative matrix shows the amplification of the spatial configurations in the Cité.; Diagram shows the three-dimensional system of blocks resulting from the amplification of the spatial configurations in the Cité.]



MASTERPLAN


[image: Diagram shows the masterplan which includes social housing areas, commercial areas, workshop areas, open space areas, industry areas, education programmes, health programmes et cetera.]



MASTERPLAN ORGANISATION


[image: Image described by surrounding text.]

The proposed programme is based on its complementarity to local economies in the northern area of Santiago. Programmes are distributed along four hierarchical axes that also organise a range of developed block-types around courtyard, enfilade, corridor and radial arrangements. Housing is always overlapped with other programmes, creating a stronger relationship between economic and residential functions.



MULTI-SCALAR ARRANGEMENT OF BUILDING TYPES AND BLOCK MORPHOLOGIES


[image: Image described by surrounding text.]

Each larger section of the proposed masterplan forms a multi-scalar agglomeration of functions and programmes. They define degrees of privacy and collectivity from the dwelling unit to the city scale. This fragment shows a commercial market and offices at ground-floor level and multi-block residential units above. The housing replicates the character and pedestrian street logic of the Cité but – in contrast to the historical model – through high-rise housing types and a differentiated transport system that includes access by car, which the Cité lacked.




[image: Image described by surrounding text.]




[image: Diagram shows the masterplan which includes social housing areas, commercial areas, open space areas, trees, et cetera.]




[image: Diagram shows top view of masterplan of a housing society with tall buildings.]
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