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Preface


The original edition of this study introduced the student of architecture to form and space, and the principles that guide their ordering in the built environment. Form and space are the critical means of architecture comprising a design vocabulary that is both elemental and timeless. The second edition continued to be a comprehensive primer on the ways form and space are interrelated and organized in the shaping of our environment while being refined by editing the text and incorporating diagrams for greater clarity; adding selected examples of architectural works; expanding the sections on openings, stairways, and scale; and finally, by including a glossary and an index to designers. The third edition persisted in illustrating the ways the fundamental elements and principles of architectural design manifest themselves over the course of human history but added an electronic component to introduce the aspects of time and movement to the exposition of elements and principles. The fourth edition added more than two dozen contemporary examples, selected to illustrate the new forms that go beyond the timeless elements of basic statics—the columns, beams, and load‐bearing walls of stable constructions that are fixed in time and space. Five more modules were added to the electronic component to animate certain design decisions regarding scale and proportion, the type of visual, often subtle judgements that designers face in the development of a project.
In this fifth edition, more recent additions to the architectural panoply illustrate how contemporary digital and building technologies have influenced the development of architectural forms and spaces—and how architectural siting and design have responded to the call for more environmentally responsible buildings.
The historical models in this book span time and cross cultural boundaries. While the juxtaposition of styles may appear to be abrupt at times, the diverse range of examples is deliberate. The collage is intended to persuade the reader to look for likenesses among seemingly unlike constructions and bring into sharper focus the critical distinctions that reflect the time and place of their making. Readers are encouraged to take note of additional examples encountered or recalled within the context of their individual experiences. As the design elements and principles become more familiar, new connections, relationships, and levels of meaning may be established.
The illustrated examples are neither exhaustive nor necessarily the prototypes for the concepts and principles discussed. Their selection merely serves to illuminate and clarify the formal and spatial ideas being explored. These seminal ideas transcend their historical context and encourage speculation: How might they be analyzed, perceived, and experienced? How might they be transformed into coherent, useful, and meaningful structures of space and enclosure? How might they be reapplied to a range of architectural problems? This manner of presentation attempts to promote a more evocative understanding of the architecture one experiences, the architecture one encounters in literature, and the architecture one imagines while designing.
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Introduction


Architecture is generally conceived (designed) and realized (built) in response to an existing set of conditions. These conditions may be purely functional in nature, or they may also reflect in varying degrees the social, political, and economic climate. In any case, it is assumed that the existing set of conditions—the problem—is less than satisfactory and that a new set of conditions—a solution—would be desirable. The act of creating architecture, then, is a problem‐solving or design process.
The initial phase of any design process is the recognition of a problematic condition and the decision to find a solution to it. Design is above all a willful act, a purposeful endeavor. A designer must first document the existing conditions of a problem, define its context, and collect relevant data to be assimilated and analyzed. This is the critical phase of the design process since the nature of a solution is inexorably related to how a problem is perceived, defined, and articulated. Piet Hein, the noted Danish poet and scientist, puts it this way: “Art is solving problems that cannot be formulated before they have been solved. The shaping of the question is part of the answer.”
Designers inevitably and instinctively prefigure solutions to the problems they are confronted with, but the depth and range of their design vocabulary influence both their perception of a question and the shaping of its answer. If one's understanding of a design language is limited, then the range of possible solutions to a problem will also be limited. This book focuses, therefore, on broadening and enriching a vocabulary of design through the study of its essential elements and principles and the exploration of a wide array of solutions to architectural problems developed over the course of human history.
As an art, architecture is more than satisfying the purely functional requirements of a building program. Fundamentally, the physical manifestations of architecture accommodate human activity. However, the arrangement and ordering of forms and spaces also determine how architecture might promote endeavors, elicit responses, and communicate meaning. So while this study focuses on formal and spatial ideas, it is not intended to diminish the importance of the social, political, or economic aspects of architecture. Form and space are presented not as ends in themselves but as means to solve a problem in response to conditions of function, purpose, and context—that is, architecturally.
The analogy may be made that one must know and understand the alphabet before words can be formed and a vocabulary developed; one must understand the rules of grammar and syntax before sentences can be constructed; one must understand the principles of composition before essays, novels, and the like can be written. Once these elements are understood, one can write poignantly or with force, call for peace or incite to riot, comment on trivia or speak with insight and meaning. In a similar way, it might be appropriate to be able to recognize the basic elements of form and space and understand how they can be manipulated and organized in the development of a design concept, before addressing the more vital issue of meaning in architecture.
In order to place this study in proper context, the following is an overview of the basic elements, systems, and orders that comprise a work of architecture. All of these constituents can be perceived and experienced. Some may be readily apparent while others are more obscure to our intellect and senses. Some may dominate while others play a secondary role in a building's organization. Some may convey images and meaning while others serve as qualifiers or modifiers of these messages.
In all cases, however, these elements and systems should be interrelated to form an integrated whole having a unifying or coherent structure. Architectural order is created when the organization of parts makes visible their relationships to each other and the structure as a whole. When these relationships are perceived as mutually reinforcing and contributing to the singular nature of the whole, then a conceptual order exists—an order that may well be more enduring than transient perceptual visions.
[image: ][image: ]This graphic analysis of Villa Savoye (Poissy, east of Paris, 1923–31, Le Corbusier) illustrates the way architecture embodies the harmonious integration of interacting and interrelated parts into a complex and unified whole.
[image: ][image: ][image: ]


1
Primary Elements


“All pictorial form begins with the point that sets itself in motion… The point moves . . . and the line comes into being–the first dimension. If the line shifts to form a plane, we obtain a two‐dimensional element. In the movement from plane to spaces, the clash of planes gives rise to body (three‐dimensional) . . . A summary of the kinetic energies which move the point into a line, the line into a plane, and the plane into a spatial dimension.”
Paul Klee The Thinking Eye: The Notebooks of Paul Klee (English translation) 1961



PRIMARY ELEMENTS
This opening chapter presents the primary elements of form in the order of their growth from the point to a one‐dimensional line, from the line to a two‐dimensional plane, and from the plane to a three‐dimensional volume. Each element is first considered as a conceptual element, then as a visual element in the vocabulary of architectural design.
As conceptual elements, the point, line, plane, and volume are not visible except to the mind's eye. While they do not actually exist, we nevertheless feel their presence. We can sense a point at the meeting of two lines, a line marking the contour of a plane, a plane enclosing a volume, and the volume of an object that occupies space.
When made visible to the eye on paper or in three‐dimensional space, these elements become form with characteristics of substance, shape, size, color, and texture. As we experience these forms in our environment, we should be able to perceive in their structure the existence of the primary elements of point, line, plane, and volume.
[image: ][image: ]

POINT
[image: ][image: ]A point marks a position in space. Conceptually, it has no length, width, or depth, and is therefore static, centralized, and directionless.
As the prime element in the vocabulary of form, a point can serve to mark:
	The two ends of a line

	The intersection of two lines

	The meeting of lines at the corner of a plane or volume

	The center of a field


Although a point theoretically has neither shape nor form, it begins to make its presence felt when placed within a visual field. At the center of its environment, a point is stable and at rest, organizing surrounding elements about itself and dominating its field.
When the point is moved off‐center, however, its field becomes more aggressive and begins to compete for visual supremacy. Visual tension is created between the point and its field.


POINT ELEMENTS
[image: ]
Piazza del Campidoglio, Rome, c. 1544, Michelangelo Buonarroti.
The equestrian statue of Marcus Aurelius marks the center of this urban space.

A point has no dimension. To visibly mark a position in space or on the ground plane, a point must be projected vertically into a linear form, as a column, obelisk, or tower. Any such columnar element is seen in plan as a point and therefore retains the visual characteristics of a point. Other point‐generated forms that share these same visual attributes are the:
[image: ][image: ]
Mont St. Michel, France, 13th century and later.
The pyramidal composition culminates in a spire that serves to establish this fortified monastery as a specific place in the landscape.



TWO POINTS
Two points describe a line that connects them. Although the points give this line finite length, the line can also be considered a segment of an infinitely longer path.
[image: ][image: ]Two points further suggest an axis perpendicular to the line they describe and about which they are symmetrical. Because this axis may be infinite in length, it can be at times more dominant than the described line.
In both cases, however, the described line and the perpendicular axis are optically more dominant than the infinite number of lines that may pass through each of the individual points.
[image: ][image: ]

LINE
[image: ][image: ]

LINEAR ELEMENTS
Vertical linear elements, such as columns, obelisks, and towers, have been used throughout history to commemorate significant events and establish particular points in space.
[image: ]Vertical linear elements can also define a transparent volume of space. In the example illustrated to the left, four minaret towers outline a spatial field from which the dome of the Selim Mosque rises in splendor.
[image: ]Selim Mosque, Edirne, Turkey, 1569–1575, Mimar Sinan
[image: ]A line can be an imagined element rather than a visible one in architecture. An example is the axis, a regulating line established by two distant points in space and about which elements are symmetrically arranged.
[image: ]
Villa Aldobrandini, Italy, 1598‐1603, Giacomo Della Porta

[image: ]Although architectural space exists in three dimensions, it can be linear in form to accommodate the path of movement through a building and link its spaces to one another.
Buildings also can be linear in form, particularly when they consist of repetitive spaces organized along a circulation path. As illustrated here, linear building forms have the ability to enclose exterior spaces as well as adapt to the environmental conditions of a site.
[image: ]
Cornell University Undergraduate Housing (Project), Ithaca, New York, 1974, Richard Meier

[image: ]
Town Hall, Säynätsalo, Finland, 1950‐1952, Alvar Aalto

At a smaller scale, lines articulate the edges and surfaces of planes and volumes. These lines can be expressed by joints within or between building materials, by frames around window or door openings, or by a structural grid of columns and beams. How these linear elements affect the texture of a surface will depend on their visual weight, spacing, and direction.
[image: ]
Crown Hall, School of Architecture and Urban Design, Illinois Institute of Technology, Chicago, 1956, Mies van der Rohe

[image: ]
Seagram Building, New York City, 1956‐1958, Mies van de Rohe and Philip Johnson



FROM LINE TO PLANE
[image: ][image: ]

LINEAR ELEMENTS DEFINING PLANES
[image: ]
Altes Museum, Berlin, 1823‐1830, Karl Friedrich Schinkel

[image: ]A row of columns supporting an entablature–a colonnade–is often used to define the public face or facade of a building, especially one that fronts on a major civic space. A colonnaded facade can be penetrated easily for entry, offers a degree of shelter from the elements, and forms a semi‐transparent screen that unifies individual building forms behind it.
[image: ][image: ]
The Basilica, Vicenza, Italy.

Andrea Palladio designed this two‐story loggia in 1545 to wrap around an existing medieval structure. This addition not only buttressed the existing structure but also acted as a screen that disguised the irregularity of the original core and presented a uniform but elegant face to the Piazza del Signori.
[image: ]
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Two parallel ines have the ability to visually describe a plane. A transparent
spatial membrane can be stretched between them to acknowledge their visual
relationship. The closer these lines are to each other, the stronger will be the
sense of plane they convey.

Aserigs of parallellines, through their repetitiveness, reinforces our perception
of the plane they describe. As these lines extend themselves along the plane
they describe, the implied plane becomes real and the original voids between
the lines revert to being mere interruptions of the planar surface.

The diagrams illustrate the transformation of a row of round columns, nitially
supporting a portion of a wall, then evolving into square piers which are an
integral part of the wall plane, and finally becoming pilasters—remnants of
‘the original columns occurring as a relief along the surface of the wall

“The column is a certain strengthened part of a wall, carried up perpendicular
from the foundation to the top ... Arow of columns is indeed nothing but a
wall, open and discontinued in several places.” Leon Battista Alberti
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House 10, 1966, John Hejduk
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