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Preface to the
Fourth Edition

The fourth edition adds two important chapters, “Introduction to the Digital/Manual Interface” and “Introduction
to Portfolio Building.” The first new chapter is critical for a student’s understanding of how manual drawing and
digital modeling play off of each other as partners in design thinking. This partnership is increasingly important,
as the simultaneous use of both modes seems to be the most efficacious approach to design drawing. The
second new chapter addresses the need for students to formulate portfolios for their work and future careers.

| am deeply grateful for the superlative work of the contributing author for the digital/manual chapter, Professor
William W. P. Chan of Morgan State University’s architecture department. He also worked with me as a con-
sultant, shedding light on many other issues in the book. | would also like to express my deep gratitude for the
three reviews | received for the portfolio chapter from Professor Mark A. Pearson of the College of DuPage,
Professor Hiro Hata of SUNY at Buffalo, and Professor Chan. Special appreciation goes to Guobin Yu, who
assisted with the transferring of countless images to CDs. A special thanks to Wiley assistant editor Lauren
Poplawski and editorial assistant Danielle Giordano, both of whom patiently worked with me on numerous
issues and problems. Finally, | would like to acknowledge the outstanding student projects submitted for inclu-
sion in the book by the schools listed below.
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Preface to the
Third Edition

The third edition introduces hierarchy to make the book easier to use and its information more accessible. The
hierarchical table of contents, for example, allows readers to reference the most salient topics quickly. Structural
hierarchy within each chapter is based on two stages: BASICS and BASICS APPLIED. BASICS incorporates
fundamental elements such as theory, definitions, principles, and concepts. BASICS APPLIED provides step-
by-step how-to applications, along with student and professional examples.

The third edition has also expanded the content in the companion website. In addition to the initial second-
edition website chapter titled “Conventional and Computerized Representation in Color,” two new chapters—
and an appendix—have been added. The chapters are titled “Interfacing Manual with Digital: Professional Office
Example” and “Interfacing Manual with Digital: Academic Studio Examples.” The interfacing chapters show
projects that integrate manual with digital methods. The appendix offers a brief review of geometric definitions
and some important principles of descriptive geometry.

| would especially like to thank Professor Wiliam Chan of Morgan State University, who was so gracious in
donating his time to review most of the chapters as well as the companion website in the second edition. |
also appreciate the comments on specific pages by Professors Dick Davison of Texas A&M and Arpad Daniel
Ronaszegi of the Savannah College of Art and Design. Finally, | would like to acknowledge the assistance of
Tina Chau, Chalina Chen, and Susan Wu.
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Preface to the
Second Edition

There are two important new features in the second edition. The first feature is the addition of a drawing and
drafting exercises section at the end of the book. This will allow professors of architectural graphics and design
communications to glean ideas for formulating fundamental drawing/drafting exercises to suit their own classes.

The second feature is a supplementary website chapter, “Conventional and Computerized Representation in
Color,” which can be found at www.wiley.com/go/yee. This overview chapter covers traditional color media
such as watercolor, gouache, pastels, colored pencil, markers, airbrush, and mixed media. Various aspects
of the potential of digital media are also discussed. In addition, typical student and professional solutions for
the many drawing exercises in the textbook are shown on the website. These solutions are available to course
instructors upon request at www.wiley.com/go/yee or by contacting your local Wiley college representative for
details.

Finally, the topics of diagramming and conceptual sketching have been condensed into a single chapter with
more explanatory text, and the chapter on presentation formats has been expanded to include professional
competition drawings from notable offices.

Acknowledgments

| am very grateful for three insightful critiques of the first edition. All chapters were reviewed by Professors Dick
Davison and Stephen Temple; and Professor Owen Cappleman reviewed the chapter on diagramming and
conceptual sketching, as well as the website chapter. | would also like to express my gratitude to all of the office
professionals who contributed work in a very timely manner. In addition, | am deeply indebted to the strong
support team from educational institutions that supplied me with exceptional examples of drawing exercises. A
warm thanks to the following architecture schools and professors who contributed projects:

Dr. Samer Akkach, Adelaide University (South Australia)

Professor Jonathan Brandt, Texas A&M University

Professor Owen Cappleman, University of Texas at Austin

Professor Rich Correa, Yuba College (California)
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A special thanks to the following people who assisted me: Justin Ip, Brian W. Quan, Felix Ma, Lawrence Mak,
Corvin Matei, and Hedy Hing Yee. | am very grateful for my superb editorial production team at John Wiley
and Sons. Especially notable is the hard work and help | got from my editor, Margaret Cummins. She was
always there to answer any questions | had. | also appreciate the coordination work of her editorial assistants,
Kim Aleski and Rosanne Koneval. Finally, | would like to commend the fine work of the managing editor, David
Sassian, and the copy editor, Lisa Story.

© Charles Yim

Sketch: Student project by Susan Pruchnicki
Church of Sagrada Familia, Barcelona, Spain
10" X 12" (25.4 3 30.5 cm)
Medium: Pen and ink
Antonio Gaudi, Architect
Courtesy of Washington University
School of Architecture, St. Louis, Missouri



Preface to the
First Edition

In the visual world of design education and the design professions, message (design) and language (graphics)
are so interrelated that they cannot be separated. The design process always includes graphic skills to clarify
and communicate the issues in question. This book’s goal is to communicate a broad range of design-drawing
methods; it is not intended to be a handbook on acquiring design skills.

People learn to communicate through language at an early age. They learn to speak, read, and write. The
primary type of communication in any kind of design work, whether fashion or building, is drawing. To commu-
nicate our design ideas to others, we must learn how to draw. We must draw with enough facility to make our
ideas clear. Furthermore, we need to be able to communicate graphic ideas to ourselves because as we work
on any design our ideas are constantly changing and evolving.

The language of graphics requires the use of all aspects of the brain—analytical, intuitive, synthetic, and even
emotional. The intent of this primer is to provide students and practitioners with graphic tools essential to visual
communication methods in the design process. It will reinforce methods of perceiving existing reality in order to
create an awareness of the visual world. It will also develop and build confidence in one’s analytical and intuitive
graphic skills and abilities.

It is quite common to find students with a wide range of backgrounds in drawing upon entering a beginning
course in architectural drawing/graphics; some students may have had numerous courses in mechanical draw-
ing and art in middle school and high school; other students have never used or been exposed to drafting or
sketching equipment. There are also students who show a strong potential on aptitude tests related to spatial
visualization, but for one reason or another they have never had an opportunity to develop this potential. This
book can be used by those who have little knowledge of geometry or basic mathematics. However, it is also
designed for intermediate and advanced students in architectural drawing. Students and practitioners with a
prior knowledge of pictorial drawing or perspective will find this book to be a convenient reference guide for
presentation work.

The first four chapters, including “Representational Sketching,” are basic to the study of architectural graphics
and provide the necessary framework to pursue the major areas of two- and three-dimensional pictorial draw-
ings. The chapters on paralines, perspectives, and shadows illustrate the most common manual methods in
current practice with detailed but simple explanations on the theory behind their use. The use of these pro-
cedures will help both the student and the professional in communicating and presenting design ideas. The
remainder of the book is devoted to a brief introduction to the topics described by chapter titles “Delineating
and Rendering Entourage,” “Diagramming and Conceptual Sketching,” and “Presentation Formats.” The
variety of drawings illustrates a large number of diverse styles; and the medium used, the original size, and
the scale used (if applicable) are given for each drawing where this information was available. In this sense,
the book acts as a springboard to stimulate readers to explore each topic in more detail by investigating the
extensive bibliography. Many of the images included are residential building types, but a large variety of other
building types are shown as well. In view of today’s global culture, many drawing exhibits from outside the
United States are also included.

XV
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This comprehensive guide attempts to elaborate equally on each of the architectural design-drawing methods
in current use. However, the last quarter of the twentieth century has seen an upsurge in the use of paraline
drawings. This is due to their ease of construction and their impressive ability to allow the viewer to see and to
comprehend the total composition of a design. For this reason, a large number of professional paraline examples
are included. Architecture and other design professions have been expanding their expressive vocabulary to
include the emerging methods of three-dimensional computer imaging, animation, film, and video. This visual
compendium of diverse graphic images done in a variety of both traditional and avant-garde media is rich in its
content. Many illustrations are supported by personal commentary from their originators to help shed light on
why each type of drawing was chosen to express the design.

Both students and design professionals are continually striving to come up with new ways to represent and
express their designs. The graphic image examples that | have chosen are by no means exhaustive. These
examples are meant to extend basic techniques that the students learn to a more advanced level as well as
to provoke their imagination. They are not meant to dogmatically lead students onto a narrow path of par-
ticular styles or “isms”; instead, their goal is to encourage students to start their own journey of discovery
and exploration.

As a reference for precise graphic constructions the book is laid out in a simple, easy-to-follow, step-by-step
format. Although mechanically constructed pictorials are emphasized, freehand visualization techniques are
encouraged. Most architectural schools have courses covering architectural design-drawing in a time frame
from one to three semesters. In many cases the material is covered as an adjunct to the design-drawing studio.
This book can be used under any kind of flexible time schedule as a student text or a studio reference, or as an
office reference for practitioners. The encyclopedic nature of the book encourages browsing and wandering. For
ease of reference, design-drawing types have been categorized in such a way that both students and design
professionals will find them handy for reviewing design-drawing methods or for obtaining and extrapolating ideas
for their own creative presentation compositions.

Plan sketch diagrams: Mica Moriane, official residence of the President of Finland
Méntyniemi, Helsinki, Finland

Medium: Colored felt pens

Courtesy of Raili and Reima Pietild, Architects
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Sketch: University of Toledo’s Center for the Visual Arts
Toledo, Ohio

12" X 9" (30.5 X 22.9 cm)

Medium: Ink on paper

Courtesy of Frank O. Gehry, Architect
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Photo: Cidade de Musica

Rio de Janeiro, Brazil
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Representational
Drawing

BASICS. ... ... 3
BASICS APPLIED. ........cciiiiiiinn.. 16

Sketches of the built environment are analytical drawings that generally convey an
overall image. We do these drawings to gain a greater understanding of the nature
of the man-made and natural landscape. To capture and convey the essence of a
place, such drawings must be executed quickly, accurately, and with confidence.
These drawings are our pictorial expressions of the spirit and sense of place as we
document what we see.

Geometric shapes are the building blocks for all derived forms. Environmental form
and composition are an aggregate of simple and complex forms. Whether you draw
from life or from your imagination, these forms must be graphically expressed and
communicated in a composition within a two-dimensional surface to convey the
perception of a third dimension.



2 CHAPTER 1: REPRESENTATIONAL DRAWING

The intent of this chapter is to cover the basic aspects of freehand descriptive sketching and
delineating, including the types of tools, line, shape, proportion, and values as well as examin-
ing, observing, and depicting encountered environmental elements. Another goal is to hone
your ability to sketch by using line, volume, texture, and tone—as well as proportional and
perspective relationships—to describe various objects.

The following are some of the important skills, terms, and concepts you will learn:

Types of sketching pencils and the strokes they make
Types of sketching pens and the strokes they make
Sketching and delineating architectural elements like trees, cars, and buildings

Sighting
Vignette
Vantage point
Foreground
Entourage

Stippling

Representational Drawing

Toric: VEGETATION
Wang 2002.

Topric: DRAWING METHODS
Crowe and Laseau 1986.

Blocking out
Rendering
Value

Middle ground
Delineating trees
Delineating cars
Hatching

Mendolwitz and Wakeham 1993.

Toprics: HuMAN FIGURES, SIGHTING
Wang 2002.

TOPIC: SKETCHING WITH MARKERS
Wang 1993.

Construction lines
Focal point
Background
Delineating figures
Scribbling

ToPIC: BUILDINGS/TRAVEL SKETCHES
Ferriss 1986.

Johnson and Lewis 1999.
Predock 1995.

Chapter Overview

In studying this chapter, you will begin to develop skills
in hand representational drawing and delineating. For
continued study, refer to Ching 1990 and Wang 2002.



BASICS 3

Drawing from life is essential to the development of the hand-eye-brain loop. The more you draw, the more you
look at the world around you. As architects, artists, and designers become more aware of their surroundings,
their work becomes more formidable. Often, when students begin drawing, their work does not have “the right
shape”; in other words, it is not in the correct proportions. One of the most fundamental tools for controlling
proportion is called sighting (explained on pp. 8 and 9). This method of using a drawing instrument held at arm’s
or partial arm’s length as a measuring device (essentially simulating a picture plane) is highly effective in helping
the beginner to make objects in the drawing the right shape, as well as controlling distances and relative sizes in
general. Looking and recording reality with the aid of sighting strengthens the visual sense and brings confidence
to the drawing process.

Drawing is a process that progresses from seeing to visualizing and, finally, to expressing. The ability to see gives
us the raw material for our perceptions and, ultimately, for what we draw. Visual information seen by the eye is
processed, manipulated, and filtered by the mind in its active search for structure and meaning. The mind’s eye
creates the images we see and eventually tries to express them in the form of a drawn image. Our ability to ex-
press and communicate relies on our ability to draw.

Drawing: Student project by Johanna Rantonnen
Copenhagen, Denmark

Medium: Ink sketch

Courtesy of the University of Virginia School of Architecture

INTRODUCTION



FREEHAND SKETCHING PENCILS

4 CHAPTER 1: REPRESENTATIONAL DRAWING

Some of the many quality sketching pencils are shown on
this page. Other alternatives include charcoal sticks and
Conté pencils. Experiment with different kinds of opaque
sketching paper as well. Beginners normally use inexpen-
sive newsprint paper as their first drawing paper. Smooth
(fine-grain) sketching paper and coarse (textured) sketching
paper are also commonly used. Sketched lines are more
uniform and continuous on smooth paper, less uniform
and more expressive on rough paper. Translucent yellow
sketching (tracing) paper is used primarily for conceptual
design sketching.

Soft lead sketching pencils can have round or flat leads. A flat sketching pencil can be thick (carpenter’s pencil)
or medium thick (chisel pencil). Both must be sharpened by hand. Flat sketching pencils are mainly used in three
degrees: 2B, 4B, and 6B. They are commonly used for covering large areas quickly, as when creating tonal indi-
cations for brick, stone, and wood. Conté pencils or sticks come in three grades of black, in four different colors,
and in soft, medium, and hard. Both Conté and Ebony pencils give smooth lines. The Ebony pencil’s soft core
is slightly wider than that of a typical pencil. Formerly, a good general-purpose sketching pencil with a soft lead
was a Berol or Eagle Draughting 314; its successors are Sanford and General’s Draughting No. 314. When round
leaded pencils become too short from use, add length by using a pencil extender. An all-purpose mechanical
leadholder clutch pencil can adapt its lead to almost any shape and is ideal for rapidly sketching over large areas.
Excellent brands include Derwent and Mars.



BASICS 5

Drawing on-site is always a challenge for \5\ [ :
me, and | rarely spend more than twenty
minutes on a sketch. As an architect my
objective is to learn more about the sub-
ject, so I focus a lot of attention on form
and materials. Ebony pencil allows me to
explore shade and shadow quickly, and
by keeping at least two pencils with sharp
points | can still pick out critical details.
[ARCHITECT’S STATEMENT]

Sketch: Le Jardin Nelson, Montreal, Canada, 1993
9" X 12" (22.9 X 30.5 cm)

Medium: Ebony pencil on paper

Courtesy of David G. Woodcock, FAIA, RIBA,
Professor of Architecture, Texas A & M University,

Sketch: Abbey of San Galgano, Montesiepi, Italy, 1987
12" X 9"(30.5 3 22.9cm)

Medium: Ebony pencil on paper

Courtesy of David G. Woodcock, FAIA, RIBA, Professor of Architecture,
Texas A & M University, Department of Architecture

The quality of a freehand pencil stroke is determined by the hardness of the pencil lead, the character of the
sharpened point, the amount of pressure applied, and the type of paper used. Softer pencils work better with
smoother paper, harder pencils with coarser paper. Architectural pencil sketching is most often done with grades
such as HB, B, and 2B, though softer leads are also used. Graphite and charcoal pencils can yield variable line
widths and tone. Variable tone and value cannot be achieved when sketching with pens and markers. Light-
ing conditions resulting in shades and shadows can be most accurately represented by using soft lead pencils,
charcoal pencils, square or rectangular graphite sticks, or Conté crayons. To prevent pencil work from smudging,
cover completed sections of your drawing with tracing paper or use fixative sprays.

In producing firm, steady strokes, do not rest your hand on the drawing surface as in writing. The pencil should
be held in a relaxed position; too tight a grip will cause hand fatigue. A wrist-and-arm movement will produce
longer, continuous strokes. Use the wrist, elbow, and shoulders as pivot points. Attempt to master the control of
sketching straight lines, curved lines, circular spirals, and circles. When sketching, use the whole page —draw big.

PENCIL STROKES



PENS AND MARKERS
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Sketch: The Garden Court of the Palace Hotel

San Francisco, California
Medium: Ink pen
Sketch by Charles Moore, Architect
Courtesy of Saul Weingarten, Executor, Estate of Charles Moore, and
the Department of Architecture, UCLA School of Art and Architecture

Using pens or markers as graphic
communication tools allows the
architect/designer to express a
wide range of images, whether
they are representational, like the
hotel courtyard and the Austrian
street scene, or conceptual, as
with the Lloyd’s of London sketch.
The London thumbnail sketch il-
lustrates the loose, expressive
quality that can be achieved
with flexible felt-tipped markers.
Contrast it with the very uniform,
contoured lines delineated in the
street scene with a fine-point, felt-
tipped pen.

Pens and markers are frequently
used to do thumbnail napkin
sketches for both conceptual
(see p. 68) and representational
drawing.

'
:

In addition to pencils, line and tone can be produced by a variety of pens and colored markers. Markers are avail-
able in a range of halftones, but because they dry quickly, mixing tones is difficult. Marker tips vary in size from
fine to broad and in shape from pointed to chisel. Finer tips generate fine lines with more detail, whereas broader
tips generate wider lines and solid tones. Technical pens are commonly used for precise mechanical lines. Razor-
point pens, cartridge pens, sketch pens, and fountain pens can create loose delineated lines that are permanent.
Fountain pens traditionally used for writing become quite versatile in their application of line weight simply by
adjusting finger pressure. Excellent for quick sketch studies, fountain pens can also produce much thinner lines

when used upside down (i.e., rotated 180°).
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Sketch: Lloyd’s of London, London, England g - e, . m
11.75" X 16.5" (29.8 X 41.9 cm) @ m li\ A .
Medium: Brown felt-tipped marker d Rl | & 3
Sketch by Laurie Abbott . 0 B <
Courtesy of Richard Rogers Partnership, Architects q @ > l\“ R\~ :
@ m : GETREICEGASSE

SAZBURS | MARCH 82

Drawing: Street scene, Salzburg, Austria

7"X10" (17.8 X 25.4 cm)

Medium: Felt-tipped pen on paper

Courtesy of Steven House, Architect, San Francisco

Ballpoint, felt-tipped, fiber-tipped, and roller-tipped pens can also generate a variety of line widths. In general,
all types of pens create steady, fluid, smooth-flowing lines—without the need to apply pressure (unlike pencils).
Remember that for architectural sketching, the width and type of the tipped nib are of most concern. Nibs can
be made of felt, nylon, plastic, foam, etc. New nibs tend to be hard and become flexible after use (keep old ones

for soft tones). Try to keep up with the ever-changing technology of newly developed nibs.

Felt-tipped markers are a quick, loose medium (similar to watercolors) for creating transparent presentations;
they are quite effective when time is a critical factor. One of markers’ advantages is that they very seldom
smudge. They come in a large variety of premixed colors in addition to black and shades of gray. Markers are
more suitable for smoother, harder, and heavier grades of paper, whereas pencils and colored pencils work best

on medium-weight textured paper.

Pens and markers are perhaps best suited for sketching conceptual ideas. These tools give you the ability to

loosen up and avoid inhibitions in the design-drawing process.

BALLPOINT PENS AND FELT-TIPPED MARKERS



SIGHTING
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Drawing: Sacramento State Office Building, Sacramento, California
Fisher-Friedman Associates, San Francisco, California

To properly establish accurate proportions in transferring what you see to your drawing pad, you must accu-
rately compare relative lengths, widths, and angles.

1. Observe the subject/scene that you would like to draw.

2. Close one eye, hold your head still, and extend your arm partially or to arm’s length.

3. Holding a pencil or pen, make a basic unit length measurement on any part of the viewed scene, using the
distance from your drawing instrument tip to the top of your thumb as a guide to proportion.
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Drawing: Sacramento State Office Building, Sacramento, California
Fisher-Friedman Associates, San Francisco, California

4. Other lengths and widths can now be measured based on the smaller unit length. All of these distances
must reference the basic unit in terms of relative size.

5. The drawing instrument must coincide and align with any angled line to properly transfer the same angle to
the drawing pad. Measure the angle with respect to a horizontal and vertical reference that corresponds to
the edges of your pad.

Remember:

e The plane of your eyes must always be parallel to the plane of your drawing instrument.

e Keep your drawing pad perpendicular to your line of sight so that your drawing instrument can lie in the
same plane regardless of its orientation.

e Keep your drawing paper secured to a wood board or hard cardboard pad by using drafting tape, clips, or
tacks.

Note: It is best to try to exercise your visualization skills in framing compositions. Various framing devices have
been employed over the years, but the most effective, which has been used for centuries, is the use of two small
cardboard Ls to frame and crop views. High-tech options are also continually coming out. The ViewCatcher uses
a thumb pull to give you an adjustable opening for choice of formats.

SIGHTING



BLOCKING OUT AND CONSTRUCTION LINES
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Drawing: Courtesy of Professor Dick Davison
18" X 18" (45.7 X 45.7 cm)

Medium: HB graphite pencil on Strathmore 400
Texas A&M University, College of Architecture

Objects in a composition should always be blocked out within a geometrically configured envelope. Block out a
form by using lightly drawn construction lines that define the shape and size of the subject. Correct proportional
relationships can then be regulated. Two-dimensionally, the shape can be a triangle, a circle, a square, or a 2-D
polygon. Three-dimensionally, the basic element can be a cube, a sphere, or a 3-D polygon. Blocking out helps
you compose a drawing and gives you an idea of what the end product will look like. Once an accurately propor-
tioned composition is drawn, line weights can be adjusted or values applied to complete and finalize the drawing.
An HB pencil has a lead that is in the transition zone between hard and soft and can create nice, soft tone values
halfway between white and black on a value chart (scale), as shown above.



Before attempting to draw an entire building or sev-
eral buildings in the context of one another, work
on particular details of a building or structure. Forc-
ing your mind to isolate interesting building details
will improve your focus, concentration, and under-
standing of architecture. Architectural subjects are
treated with the same approach as still lifes. Always
set up and regulate proportions using construction
lines, which block out and envelop the architectural
features of interest.

Drawing: Courtesy of Professor Dick Davison
18" X 18" (45.7 X 45.7 cm)

Medium: HB graphite pencil on Strathmore 400
Texas A&M University, College of Architecture

BAasics 11

BLOCKING OUT AND CONSTRUCTION LINES
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PENCIL STROKES

You can produce a wide variety of stroke widths with
graphite pencils: from thin, light lines (H series to HB)
to denser lines (B series). Pencil strokes can vary in di-
rection (vertical, horizontal, angular) and in pressure in-
tensity. The juxtaposition of closely spaced, toned lines
(see close-up) creates the effect of a shaded surface.
Ebony, carbon, and carpenter pencils are designed
for thicker, softer leads. Soft pencil leads are used to
sketch wider lines that, when blended together, pro-
duce a tonal effect. The darkness of an Ebony pen-
cil means that less applied pressure is needed when
rendering denser lines. You can smoothly render any
line width with Ebony’s soft graphite; you will find it re-
ceptive to most slightly toothed paper surfaces. For all
pencils, experiment with stroke results based on ap-
plied pressure.
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Sketch: Texas Seaport Museum, Galveston, Texas, 1991

9" X 12"(22.9 X 30.5cm)

Medium: Ebony pencil on paper

Courtesy of David G. Woodcock, FAIA, RIBA, Professor of Architecture
Texas A&M University, College of Architecture



You can produce a clear, dark, fluid line with most
pens. Unlike pencils, a pen stroke is permanent
and opaque. Like pencils, pens are a convenient
tool when you are sketching quickly in an unfa-
miliar place. They do not require extra setup time,
as, for example, with watercolors. Every detailed
mark and stroke is critical in the development of
any drawing done with a pen. Pen strokes em-
phasize uniform line work and the interrelation-
ship of the compositional shapes. Street scenes in
the cityscape are always popular travel sketches.
Enliven building sketches by adding visible acces-
sories such as vegetation, people, and vehicular
traffic in proper scale. Experiment with the wide
range of available pens.
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Sketch: Street scene, Kyoto, Japan

13" X 15" (33 X 38.1 cm)

Medium: Felt-tipped pen on good-quality white pad paper
Courtesy of Robert L. Hamilton, AIA, Professor

Department of Architecture, City College of San Francisco

BASICS
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VALUE SCALES USING VALUE-GRADING TECHNIQUES
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Contrast (playing different shades of dark values against various degrees of light values) in architectural drawings is
achieved by rendering: the application of artistic delineation to site plans, elevations, paralines, perspectives, and
other architectural drawings. The objective of rendering drawings is either to enhance client understanding of the
proposed design or for publicity and promotion. The above scales show four methods for rendering value using
pencil or ink pen. Other value-producing media are ink wash, watercolor wash, markers, and dry-transfer Zipatone.



Stippling is used to build up shade and value.
[ts objective—to model form—is the same as
that of the linear technique of cross-hatching.
By varying the size and spacing of dots, tone
values and model form can be created. This
dot technique is called “pointillism” and origi-
nated with French painters—such as Georges
Seurat—who experimented with light and vision
in their work. Although quite time-consuming,
this method provides excellent control over
gradations and produces a copylike quality.
Note the stippling for the sky area in the villa
rendering.

Hatching is the use of approximately parallel
(short or long) lines in a tonal arrangement in
order to portray surface or form. It can describe
light, space, and material as an abstraction
of reality and glass. Adding layers of hatching
increases tone density. This is especially effec-
tive for nuances in shadow tones.

Drawing: Van Kirk House, San Francisco, California, 1991
7.5" X 7.5"(19.1 X 19.1 cm), Scale: 4" = 1'0"

Medium: Pen and ink

Courtesy of James Shay, FAIA, Architect

This style of rendering communicates visual tonal
values very effectively. The high contrast achieved
creates a lot of visual “snap.”

[ARCHITECT'S STATEMENT]

BAsIics 15

Rendering: Filothei Villa, Greece

24" X 36" (61 X 91.4 cm), Scale: &" = 1'0"

Courtesy of Hugh Newell Jacobsen, FAIA, Architect, and
Stephen S. Evanusa, Architect

Scribbling is used to produce a tonal value by applying
randomly directed lines that appear haphazard in their
arrangement (see foreground, above). Pen and ink is
an excellent medium for producing a variety of stroke
patterns. These illustrations show the use of straight
and curved lines, cross-hatched lines, and dots yield-
ing excellent tonal values. Regardless of the technique,
the density of tone produces the needed contrast. Dif-
ferent stroke techniques are often used in combination
to depict shape clusters. The number of techniques
employed depends on how much detail and precision
is desired. Spontaneous loose, imprecise strokes are
more suggestive and symbolic. Fine-point felt-tip pens
and fountain pens are best suited for hatching and
scribbling, whereas pens with a more flexible point are
best suited for stippling.

APPLICATION OF VALUE SCALES AND TONING TECHNIQUES



REPRESENTATIONAL SKETCHING
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In architectural observation sketching, which activates
the hand-eye-brain connection, the first goal is to re-
cord exactly what you see. You are sketching for your-
self, to understand and analyze what you observed,
as well as for your classmates or colleagues, to com-
municate your observations to them. Be selective in
your viewing vantage point, and focus on the archi-
tectural features or details that interest you. Describe
those elements using what you feel to be an appro-
priate medium. The sketches on this page consider
particular aspects of specific buildings, whereas the
sketch on the facing page examines the view from the
interior to the exterior.

Drawing (partial): Waterfront Development Plan
Asbury Park, New Jersey

Medium: Ink

Courtesy of Koetter, Kim & Associates, Inc.,
Architects and Urban Designers

Representational sketching utilizes many
basic elements, including line, value,
texture, the massing of shapes and vol-
umes, scale, and—sometimes—color.
A noncolored pencil or an ink pen will
result in a monochromatic sketch. In any
medium, you consciously manipulate
one or more of these elements. Sketch-
es should exhibit a creative richness re-
gardless of the technique and medium
used. Your final composition in repre-
sentational sketching should go far be-
yond accurately imitating what you see.

Drawing is the essence of description.
Drawing connects the eye and the hand to
define the world, both seen and unseen.
[ARCHITECT'S STATEMENT—HUGH HARDY]

Sketches: Manhattan, function and form

9" X 10" (22.9 X 25.4 cm)

Medium: Pen and ink

Courtesy of Hugh Hardy, FAIA, Hardy Holzman Pfeiffer Associates



BASICS APPLIED 17

Competition sketch: Rotterdam Central Station
Cambridge, Massachusetts

Medium: Ink on paper and Photoshop
Courtesy of Rafael Vinoly Architects, P.C.

Drawing: Mixed Media Project
Understanding the Medium of
Drawing

Medium: graphite, pastel, and charcoal

Student project by Erik Larsen

Course: Design Communication Foundations

Courtesy of Professor Meg Jackson

Texas A & M University

The purpose of this project is media exploration. It is intended to examine a variety of media and methods by exercising
their potentials as generative tools for design thinking. The focus is the development of graphic communication, critical
drawing skills, and the investigation of mixed media. [PROFESSOR'S STATEMENT]

An artist’s choice of medium affects a sketch’s character the way an author’s choice of words affects the way
characters are portrayed in his or her book. Before selecting a medium, try to establish the character or feeling
of the sketch by deciding which words would best describe your subject or your design. Will the word or feeling
be formal or informal, soft or slick? Graphite, ink, and watercolor are just a few of the possible media for archi-
tectural sketches. For color, there are many choices in addition to watercolor, such as colored pencils, colored
markers, and oil pastels. Work with the medium (dry or wet) with which you feel most at ease. Be alert to others
that evolve, such as digital media that interface with manual methods (mixed media). Mixing media can be an
inventive challenge.

REPRESENTATIONAL SKETCHING/MEDIUM



SKETCHING TREES
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Drawing: Materials Chemistry Development Center
Mourenx, France

Medium: 3D graphic software

Courtesy of Serero Architects

A large massing of trees can be loosely rendered and the foliage made highly suggestive. Groups of trees often
create a wall-like effect. Study the foliage’s transparency and density. Landscaping vegetation, such as trees,
plants, and shrubs, whether hand sketched (below) or digitally drawn (above), should always be complementary
and secondary to the architecture to which they are adjacent.

Each tree, with its initial skeletal form, has a character of its own. When sketching or composing trees, one
should be aware of (1) the direction and pattern of growth on the branches, which is a clue to the tree’s form; (2)
the overall silhouette or shape (tall or short, bulky or thin), which is affected by gravity and wind; (3) the massing
and pattern of the foliage; (4) the texture of the bark; (6) how the light hits and penetrates various canopy shapes,
producing shades and shadows; (6) and the manner in which the trunk flares or tapers off. For pencil work, use
2B and HB for dark values and 2H and 4H for contour lines and light values.



Conceptual sketch: Wuhan Development
Client: Robert Hidey Architects

Medium: Pencil

Courtesy of Wenjie Studio

BASICS APPLIED
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Sketch: Hillside residences, San Francisco, California
Sketch by Charles Moore, Architect

Courtesy of Saul Weingarten, Executor, Estate of
Charles Moore, and the Department of Architecture,
UCLA School of Art and Architecture

When you are doing rapid sketch studies at a site, you
may not have enough time to draw all the tree details
(branches, leaves, etc.). In such situations, your objec-
tive should be to create a representational feeling of
the essence of a tree or other landscape vegetation.
Freehand trees can be simple and abstract. These
quick sketches suggestive of trees are very effective.
Sometimes it is what we leave out rather than what we

put in a sketch that makes it highly expressive.

SKETCHING TREES



DELINEATING TREES
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Drawing: The Moir Building Drawing: Rendered trees, Davenport house,
San Jose, California Evergreen, Colorado
36" X 42" (91.4 X 106.7 cm) 18" X 24" (45.7 X 61 cm), Scale: 4" = 1'0"
Medium: Pentel on vellum Medium: Ink on vellum
Courtesy of Jerome King, AIA Courtesy of Fay Jones + Maurice Jennings, Architects

Renderer: Barney Davidge Associates

LA X TRANEY BRI STV LAT oA s = Rendered trees can show branch-
N NN DRG] s an €
N Ifﬂv“{/ﬂ% AV "0‘;}%’ “"o ,‘;" s }% ing (8 and 6), branching with outline
o A R | AN . . .
"ﬂ"ﬂi!_\&.‘ AR /,.4 & <P (1), partial texture with outline (8), full

texture (2, 4, and 5), or full texture
with shade (7). Texture with shade is
based on directional sunlight. Trees
form a parachute shape as they react
to gravity.

Drawing: Foliage texture for foreground trees
Medium: Ink on vellum

Herbert Cuevas, AlA, Architect

Courtesy of Brigette Nalley

Symbolic trees can be abstract or representational. They should always complement rather than compete with
or overpower the human-built environment they are surrounding. Trees can be made darker (top right) or lighter
than the building they are behind to give more contrast. Tracing existing high-quality examples will build your
graphic vocabulary of these symbols.



Drawing: Meudon-LaForet Cultural Center
Meudon-LaForet, France

Medium: 3D graphic software

Courtesy of Serero Architects

Trees and other vegetation, human
figures, furniture, moving vehicles,
and ground textures are defined as
entourage (French for “surroundings”)
in an architectural rendering. These
supporting elements should always
complement the human-built envi-
ronment, not compete with it. Accu-
rately hand drawn (below) or digitized
(above) entourage also helps give
scale to the drawing.

The trees in these two illustrations are
quite detailed and realistic in appear-
ance. When delineating abstract or
realistic trees in perspective, you can
create more visual interest by chang-
ing the height of the trees; and you
can add more depth to the rendering
by casting ground shadows.
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© McDonough Associates, Inc.

Drawing: Environmental Learning
Center at Camp Sagawau
Camp Sagawau, lllinois

Architect: McDonough Associates, Inc.

Medium: Pen and ink

Courtesy of Manuel Avila, Architectural

Illustrator

IN PERSPECTIVE

DELINEATING AND DIGITIZING TREES



DELINEATING AND DIGITIZING FURNITURE
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Drawing: Cairo Expo City

Cairo, Egypt
Medium: Rhino, Maya, and AutoCAD
Courtesy of Zaha Hadid Architects

In interior space design, furniture and
materiality depiction is the best way
to animate a space because these
are elements to which users relate.
Sofas and chairs are commonly
seen in groups of two or more. Be-
come familiar with good furniture de-
sign. Outstanding furniture has been
designed by many noted architects,
including Alvar Aalto, Marcel Breuer,
Charles Eames, Frank Gehry, Zaha
Hadid, Richard Meier, Eero Saarin-
en, and Frank Lloyd Wright. As with
people and cars, keep a reference
photo file.
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Chair by Zaha Hadid

Drawing: lvo_03

Client: Phillips de Pury & Co.

Medium: Maxwell Render, VRay, Maya, Rhino, Photoshop
Courtesy of Asymptote: Hani Rashid + Lise Anne Couture

An elegant and unique table that features slumped glass suspended
across a contiguous and abstracted surface of diamond-shaped facets.
[ARCHITECT’S STATEMENT]

-~

Furniture study by Richard Meier Chair by Gaetana Aulenti
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Drawing: Cairo Expo City

Cairo, Egypt
Medium: Rhino, Maya, and AutoCAD
Courtesy of Zaha Hadid Architects

Furniture accessories, such as

lighting elements, chairs, so-

fas, and tables, should comple-

ment the interior architecture

and show how interior space is
used. The size and scale of an \ g
interior space can be indicated

when human figures are add-

ed with the furniture. Drawing

properly scaled people in the

interior space will help in draw-

ing properly scaled furniture. It

is easier to start by drawing a ALY
scaled figure, and then drawing A T L,
the piece of furniture on which : ’
the figure is sitting.

Chair by Mario Botta

DELINEATING AND DIGITIZING FURNITURE



DELINEATING HUMAN FIGURES
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Ya"=1'0" Drawing (partial): Standing figures
Client: Thomas Schoos Design
Medium: Markers on ink
Courtesy of Wenjie Studio

1104

Grouped figures (2nd row left) Conceptual drawing: Blue Sky
Medium: Ink Client: Whitfield Associates, Inc.
Courtesy of Martin Liefhebber, Medium: Marker on ink

Barton Myers Associates, Architects Courtesy of Wenjie Studio

Keep the following in mind when
using human figures:

e Figures show the scale of a
drawing.

e Figures are secondary to the
architecture.

e Figures should not cover
space-defining intersections.

e Figures should imply activity
yet not be overactive.

e Figures should have simple de-
tails for clothes.

e Grouped figures should show
overlap.

e Figures should be developed
using properly proportioned,
contoured bubble forms to de-
pict activity (standing, walking,
sitting, etc.).

e Figures should be drawn as
an integral part of any render-
ing (not pasted in, resulting in a
cookie-cutter look).

Keep a reference clipping file of
photographs and drawings of
people in different poses alone as
well as in groups. Use a Polaroid
camera or a digital camera (with
a computer and printer) to freeze
figure images for future reference.
These photos can be reduced or
enlarged to suit the size of your

drawing.
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The people in the drawing at right are
abstract, with little or no clothing detail.
Abstract figures (either with contour out-
line or with gray shades) are usually ad-
equate for most drawings. Clothing de-
tail for figures is dependent on the scale,
style, and intent of the drawing. As the
scale of the human figure increases in
size, a simple form without clothing de-
tail is no longer adequate. With clothing
detail, keep it minimal to avoid distract-
ing from the architectural subject.

Drawing (partial): East Wing of the National
Gallery of Art
Washington, D.C.

Entire original: 21" X 14" (53.3 X 35.6 cm)

Medium: Black Prismacolor on vellum

Pei, Cobb, Freed, and Partners, Architects

Courtesy of Paul Stevenson Oles, FAIA,

Renderer

Drawing: Foyer, Music Theater

University of the Arts “Mumut”

Graz, Austria
Medium: Rhino, Maya, Studio Max, and AutoCAD
Courtesy of UNStudio

Drawing: Cairo Expo City Entrance
Cairo, Egypt

Media: Rhino, Maya, and AutoCAD

Courtesy of Zaha Hadid Architects

Allow digitally generated people to be
transparent so as not to obscure impor-
tant architectural features.

In the interiors above, almost all of the human heads are on the observer’s horizon line—it doesn’t matter whether
the figure is closer to or farther away from the observer. In such instances, the horizon line tends to be read as
the eye level of the observer. If the human figure is taller than the observer, or located above the scene, his or her
eyes will be above the horizon line. The same is true for a shorter human figure. Figures on higher elevations such
as on escalators and stairs are far above the observer’s eye level.

Human figures should be well distributed in a perspective drawing in order to create the proper sense of depth.
This distribution should be in three zones: the foreground, or the area nearest to the observer; the middle ground,
or the area that has the observer’s attention; and the background, or the area farthest from the observer (with
smallest figures). When possible, carefully insert figures—whether alone or in a group—into these three distinct
areas. The gestures made by figures in a drawing can lend the building a sense of use and occupancy.

HUMAN FIGURES AND THE HORIZON LINE



SKETCHING CARS
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Rapid visualization sketch by
Wenjie Chen

Medium: Watercolor
Architects: Ware Malcomb
Courtesy of Wenjie Studio

Cars range in length from approximately 14" (4.27 m) to 20" (6.1 m) and in width from
5.8' (1.77 m) to 6.3' (1.92 m). Tires range from 22" (55.9 cm) to 28" (71.12 cm) in

diameter.

A car or any type of moving ve-
hicle should be enclosed in an
envelope of simple geometric
shapes, such as truncated pyra-
mids, rectangular solids, and
cylindrical elements. Boats are
similar to cars; they can be set
up skeletally as a rectilinear box
with shaped ends and a specific
center line. Graphite is the ideal
medium for layout work.

After the basic volume and form
are developed with light con-
struction lines, structural details
should be sketched with a con-
tour outline technique. To keep it
simple, only major details should
be added, like headlights and
bumpers. The drawing can be
finalized with pencil or any other
rendering medium.
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Drawing: Sybase Hollis Street Campus, San Francisco, California

18" X 12" (30.5 X 45.7 cm)

Medium: Sketch watercolor on mounted presentation blackline print of pencil drawing
Robinson Mills & Williams, Architects

Courtesy of Al Forster, Architectural lllustrator

Cars in perspective should always be in scale with the rest of the draw-
ing and secondary to major building elements. Contour outline cars
are usually adequate for most architectural drawings. Add details and
shaded tones in accordance with the complexity of the rendering. The
roofs of cars are slightly below the eye-level line. Add visual interest by
showing cars turning as well as moving in both directions.

Drawing: Ponte Vista

Architects: McLarand Vasquez Emsiek & Partners
Medium: Watercolor

Sketch by Wenjie Chen

Courtesy of Wenjie Studio

SKETCHING CARS
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DELINEATING CARS
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Drawings above: The Hague Villa Project

The Hague, The Netherlands
10" X 8" (25.4 X 20.3 cm), Scale: %" = 1'0"
Medium: Pen and ink
Courtesy of Hariri & Hariri, Architects

Cars seen in the plan view are
good scale indicators when
placed on driveways and road-
ways in site plans. Likewise, cars
seen in elevation, as with human
figures, are good scale indica-
tors for buildings. They can be
symbolic, as shown above, or
delineated with more detail.

1A" =1 IOII
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Drawing: Off-Track Betting

Chicago, lllinois
Architects: Ware Malcomb
Medium: Watercolor 11" X 17" (27.9 X 42.2 cm)
Drawing by Wenjie Chen
Courtesy of Wenjie Studio

Car shapes in plan and in elevation are essentially rect-
angles. Cars in perspective can be simplified into rectan-
gular boxes. Standing human figures are usually drawn
in perspective with cars in order to indicate an appropri-
ate scale.

photos and drawings for cars. Periodically update this file with the latest car designs.

! I
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IN PERSPECTIVE

DELINEATING CARS
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Competition sketch: Rotterdam Central Station
Cambridge, Massachusetts

Media: Ink on paper and Photoshop

Courtesy of Rafael Vifoly Architects, P.C.

Travel sketch: Via Tornabuoni, Frienze, Italy
Medium: Pencil

Courtesy of Professor George S. Loli
University of Louisiana-Lafayette

All objects can be broken down into simple
geometric solids. For example, trees are ba-
sically spheres or cones on cylinders. Build-
ings are usually a combination of rectangu-
lar solids, cylindrical solids, spherical solids,
curvilinear elements, and planar elements.
In the sketch to the left, the foreground col-
umn is defined and created using the back-
ground building tone. The column also gives
more depth to the perspective view.

Value or tone on buildings refers to the light-
ness or darkness of a surface. Classic ex-
amples of value transitions can be seen in
the 1920s and 1930s work of Hugh Ferriss.




Vignette
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WORKSHEET No.89

Existing site
Uncorrected photograph

Preliminary sketch
As used during the consultation Process, with client cropping

A study of a drawing tech-
nique called “perspective,” in
conjunction with this chapter,
will help you understand why
the lines you draw instinc-
tively in your representational
sketches appear the way
they do. We have seen that
sighting skills give you an un-
derstanding of proportions in
the viewed space. The theo-
ries of perspective will ac-
curately verify these propor-
tions. The sketch to the left
is another good example of
a vignette. The continuation
of the buildings is left to your
imagination.

Finished vignette

Images: Docklands2 / Vignette
Medium: Color Pencil

Courtesy of Peter Edgeley, Architectural Illustrator

SKETCHING BUILDINGS
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Sketch: Ketchikan, Alaska
Medium: Fine-tip black pen
Courtesy of Bill Bocook, AIA

On-the-spot representational
sketching done when travel-
ing gives you a chance to fill
your sketchbook with inter-
esting subjects. The land-
scape is filled with exciting vi-
sual surprises—street scenes
within a cityscape, moun-
tain roads in a rural village,
or panoramic beach views
along a waterfront. Your goal
may be to capture a sense
of place and time at special
events. Unusual and interest-
ing views should be sought.
Perspective angles can vary
from traditional ground eye-
level views to bird’s-eye and
worm’s-eye views. Sketch-
books can range in size from
5" X 7" (12.7 X 17.8 cm) to
11" X 14" (27.9 X 35.5 cm).
Those with a double-wire bind-
ing allow the book to lie flat.

Sketch: Central Concrete, San Jose, California
Medium: Fine-tip black pen
Courtesy of Bill Bocook, AIA



Sketch: Resort Hotel, Mexico

17" X 11" (43.2 X 27.9 cm)

Media: Black Prismacolor and thin Pilot razor-point Pentel
Shading was built up with a single line thickness

Design office: Sandy & Babcock, San Francisco

Courtesy of Lawrence Ko Leong, Architectural lllustrator

BASICS APPLIED

Travel sketches can trigger memories of a particu-
lar location later on. Form the habit of jotting down
notes in your sketchbook or journal about the envi-
ronment and your experience of the locale. Maybe
it's a sound, or a smell, or the weather conditions, or
chatter from curious onlookers watching you sketch.

Sketch: Central Park Boat Basin, New York City, 1991
7" X 4"(17.8 X 10.2 cm)

Medium: Pencil

Courtesy of Stephen W. Parker, Architect

33
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Diagramming
and Conceptual
Sketching
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Diagrams and conceptual sketches are integral parts of the design-thinking process.
They are the means by which the designer generates, organizes, and formalizes
options for his or her ideas. These drawings serve to clarify and provide a philosophi-
cal anchor to design.

Conceptual diagrams constitute an abstract language that must be understood and
used properly within the design community. It is through graphic diagramming that
one develops a design strategy and helps convey an understanding of the general
design concept. Elements like arrows, nodes, lines, and other symbols help the
beginner use graphic techniques to explore ideas.

Conceptual (or design) sketches are quickly drawn syntheses that represent a range
of alternative design ideas for an imagined conception. Such visualizations may be
crude initial images or somewhat more refined, developed drawings. Although ten-

35
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tative in nature, conceptual sketches are attempts to depict the reality of the design in its
idealized and essential state.

This chapter introduces the vocabulary of diagramming and shows a wide range of profes-
sional examples of both diagrammatic models and conceptual sketches.

In summary, following are some of the important terms and concepts you will learn:

Graphic diagram Circulation Node Visualization
Thumbnail sketch Arrowed line |deational drawing Conceptual thinking
Parti diagram Line Symbolic language Site diagram
Programmatic Formal/spatial Environmental control

diagram diagram diagram
Diagramming and Conceptual Sketching Chapter Overview
ToPIC: DIAGRAMMING After studying this chapter, you will have a better
Ching 2009, 230-39. understanding of why diagramming and conceptual

sketching are important in design communications.

Clark and Pause 2005. For continued study, refer to Laseau 2000.

Topric: DESIGN SKETCHING EXAMPLES

Bahamon 2005.

Herbert 1993.
Jeanneret-Gris 1981.
Paulo dos Santos 1994.
Pfeiffer 1996, 7-8, 99, 141.
Portoghesi 2000.

Rappolt and Violette 2004.
Robbins 1997.

Zardini 1996.
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Preliminary schematic dia-
grams frequently contain
the seeds for the final design
and, ultimately, the built
project. They can take a
two-dimensional or three-
dimensional configuration,
as shown in the Hoover
Center. The diagrams below
use a combination of point,
line, and two-dimensional
zone to explain the design
concept.

e
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Diagrams: Hoover Outdoor Education Center, Yorkville, lllinois
Medium: Felt-tipped pen on trace
Courtesy of Tigerman McCurry Architects

Diagram and conceptual sketch: Rosenthal Center for Contemporary Art
Cincinnati, Ohio

Medium: Acrylic on paper
Photo: © Arcspace Courtesy of Arcspace
Courtesy of Zaha Hadid Architects

Once an architecture student’s freehand graphics skills are honed, he or she will begin to appreciate the poten-
tial of these skills not only in drawing contextual elements (people, vegetation, cars, etc.) but also in drawing
conceptual diagrams. Students are immediately confronted with developing sketches on tracing paper (termed
yellow trace, flimsy, or bumwad [British]) as part of the design process in a design studio project. Beginning with
the first course in architectural design and continuing throughout their academic careers and professional lives,
students will face the task of developing numerous alternative ideas or schemes for each design problem. The
ability to do quick freehand graphics in the form of scribbles and doodles is essential. These graphic diagrams
explore alternative solutions and encourage visualization, visual thinking, and transformative understanding.

INTRODUCTION
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Diagram: Waterfront Development Plan
Asbury Park, New Jersey

6" X 3"(15.2 X 7.6 cm)
Medium: Ink on trace
Courtesy of Koetter, Kim & Associates, Inc.

point point becomes line line Architects and Urban Designers

Every drawing type can be used as a conceptual
analytical diagram. Graphic diagrams can be two-
dimensional or three-dimensional in their abstract
communication of a design scheme. Through point,
line, symbol, and zone diagrams, a building’s organi-
zation can be represented in terms of user movement
(circulation), space usage (zoning), site plan and site
section analysis, structural analysis, and volumetric
enclosure (geometric configuration). The use of dia- LL
grams early in the design process allows for the cre-

ative exploration of an array of alternatives unfettered d
by rigid programmatic constraints. !
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X
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Pictorial symbols Two-dimensional zone diagrams Three-dimensional zone and
volume diagrams

” o ” o«

Students hear a new vocabulary in the design studio. Terms like “bubble diagram,” “schematics,” “flow,” “circu-
lation,” “zoning,” “hierarchy,” and “metaphor” become commonplace. The many new terms of this studio lan-
guage, coupled with incessant demands for an abundance of ideas, sometimes overwhelm beginning students.
An understanding of the language comes with reading architectural literature.



Diagram: Scheme C
Gleneagles Hospital and Medical
Office Building
Kuala Lumpur, Malaysia

17" X 11" (43.2 X 27.9 cm)

BASICS 39
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Medium: Ink on bond paper
Courtesy of KMD/PD Architects
Joint venture with the Architectural Network

| pARKING €

This is a good example of a
circulation analysis in an early
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~

schematic stage of the design
process. Note that each type of
movement has a different sym-
bol. A symbol is something that
represents something else—in
this case, the condition of move-
ment on a site plan. A clear
symbolic language is essential
to communicating graphically
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Site development plan for scheme C
24" X 36" (61 X 91.4 cm), Scale: 1:300
Medium: Ink on vellum

KEY OF SYMBOLS

ggodada
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PUBLIC ACCESS
EMERGENCY ONLY
SERVICE/FIRE/STAFF

PEDESTRIAN

DIAGRAM SYMBOLS

Photo: Courtesy of KMD © K. L. Ng

Circulation traces the path and flow
of user movement two-dimensionally
in plan and in section, and three-
dimensionally in pictorial diagrams.
The movement can be horizontal
or vertical. Points where movement
begins are called nodes. A node is a
point of focus for other diagrammatic
symbols. On diagrams, nodes—cen-
tral points or points of concentra-
tion—are frequently connected by
lines of movement. Nodes can also
be the intersection points of lines of
movement. The above diagram also
shows symbolic lines for the site’s
property lines and axial arrangement.
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Diagram: Site analysis, Gleneagles Hospital and Medical Office Building, Kuala Lumpur, Malaysia
36" X 24" (91.4 X 61 cm)

Medium: Ink on vellum with Kroy type

Courtesy of KMD/PD Architects

Joint venture with the Architectural Network

Analytical diagrams such as site (see above and pp. 46-47), program, and function (p. 48), and formal/spatial
(p. 49) diagrams are generated in the earliest stages of the design process. Diagrammatic study drawings are
some of the most important types of drawings for the designer; paradoxically, they are rarely if ever seen by the
client. Diagrams are abstract: they use symbols to simplify pictorial reality. This abstraction aids in the analysis
stage of the design process. Diagrams are a visual means for collecting and sorting information, for testing
ideas and exploring alternative solutions—for looking into the very heart of a design problem. They represent
that crucial, intimate conversation with oneself, a conversation conducted in a very specific language that has its
own vocabulary, grammar, and syntax. They also communicate your ideas to your classmates or professional
peers so that their soundness can be tested.
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The drawing at left is a diagrammatic schematic
plan sketch showing pedestrian pathways. Note the
use of node symbols. The four different schemes
sketched below were evaluated with respect to
vehicular and pedestrian movement (circulation).
Graphic symbols for flow and bubbles are scaleless
and are thus ideal for both small- and large-scale
projects.

Straight or curved lines on diagrams are commonly

used as boundaries (see pp. 39 and 46), as axial
a2 elements (as seen below), or as organizing ele-
ments for conceptual ideas on site, relationship,
and circulation diagrams (see p. 43).

Plan sketch diagram: Shimizu Corporation
Nagoya, Aichi, Japan
Courtesy of Aldo Rossi, SDA, Architect
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Diagrams: Four alternative schemes
Gleneagles Hospital and Medical Office Building, Kuala Lumpur, Malaysia
Each drawing 17" X 11" (43.2 X 27.9 cm), reduced and composed on 36" X 24" (91.4 X 61 cm)
Medium: Ink on bond paper
Courtesy of KMD/PD Architects
Joint Venture with the Architectural Network

IN TWO-DIMENSIONAL DIAGRAMS

SYMBOLS
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Diagram sketch: Franklin/La Brea Family Housing, Los Angeles, California
6" X 6" (15.2 X 15.2 cm), Scale: V1" = 1'0"

Medium: Technical pen on Mylar

Courtesy of Adéle Naudé Santos and Associates, Architects

The section diagram clearly shows user view (thin arrowed line) and user movement (thick arrowed line). The
arrowed line can symbolize the direction of an action or a movement; it can be one-way or two-way.

Diagram sketch: Mixed-Use Center, Turin, Italy

8" X 6.5"(20.3 X 16.5 cm)

Medium: Black marker pen on smooth paper

Courtesy of Gunnar Birkerts and Associates, Inc., Architects

Graphic diagrams should be drawn with loose, fluid line strokes. The looser the line quality, the more evocative
the image is to the viewer. Sectional diagrams should include human figures to give scale to the sketches.

© David Hewitt/Anne Garrison Architectural Photography

© Gunnar Birkerts Architect
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Movement diagrams: Yerba Buena Gardens Children Center
San Francisco, California

6" X 6"(15.2 X 15.2cm)

Medium: Technical pen on vellum

Courtesy of Adéle Naudé Santos and Associates, Architects

© Richard Barnes
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These diagrams are part of a series that was used
to engage the users of the site and facilities in a
public design process. Specifically, the diagrams
describe routes through the site and a sequence
of visual experiences. They were keyed to vignettes
depicting views of the buildings and the activities
observed within.

[ARCHITECT’S STATEMENT]

These diagrams make extensive use of a point
and an arrow symbol to depict pedestrian
movement. Arrowed lines can vary in thickness
(see p. 40) and tone intensity depending on
what is being depicted (thin arrowed lines for
view and thick arrowed lines to depict future
expansion).

The bird’s-eye view is more
descriptive than a site plan
in showing user circulation.

Three-dimensional diagrams,
such as perspectives and
plan obliques, are as depictive

as two-dimensional diagrams.

Sometimes the same diagram
can be used to explain differ-
ent sets of information. These
diagrams can be presented
individually or as a set using
transparent overlays. A com-
posite set should present the
information under consider-
ation in a clear hierarchy to
avoid information overload.

IN THREE-DIMENSIONAL DIAGRAMS

SYMBOLS
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Conceptual diagrams: Villa Linda Flora (unbuilt), Bel Air, California
8" X 11" (21.6 X 27.9 cm)

Medium: Ink on sketch paper

Courtesy of Hodgetts + Fung Design and Architecture

In any design project, there are numerous alternative solutions to analyze. Seen above is a juxtaposition of dia-
grams showing potential alternatives. During the design process, design drawings (diagrams, design sketches,
etc.) are crucial for testing alternative schemes and themes. This project shows the wide range of possible
stairway types and locations within the same geometric plan configuration. Diagrams are frequently drawn with
a consistent graphic format, as shown above. This allows you to analyze a particular problem or focus on one
specific issue (in this case, stairway location) by comparing one alternative with another.
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© Tom Bonner

Exploring design issues such as pre-
cise shape, proportion, and spatial
connections often requires the use of
a three-dimensional drawing system.
Three-dimensional sketch diagramming
can be an exercise in testing alternative
geometric layouts until an optimum solu-
tion is found that best meets all of the
program requirements. These thumbnail
concepts, or “napkin diagrams,” show
five options for the same site area.
A conceptual massing sketch should
show fairly accurate proportions, but it
should not be overly detailed. As with Alteltnative diagrams: Click Agency, West Hollywood, California
a massing volume, details can be final- ngeL?rltue?y I(;kH(:)r:j;kei:irﬁaegr Design and Architecture

ized later on. These diagrams help the

designer solidify a strong formal strategy

from which to move on to more detailed

planning.

DIAGRAMMING ALTERNATIVES
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Schematic analytical diagrams for site plans are frequently sketched in the design-drawing process. Site
diagrams commonly have pictorial symbols like those for the plan trees, above, which represent an abstract
simplification of physical reality. By using diagramming symbols, influential site factors—such as contours,
traffic circulation, view, solar and wind conditions, noise, zoning regulations, property lines, land use, and
adjacent landscaping—can be graphically recorded and analyzed quickly. This helps to set the external

design constraints.
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FUNCTIONAL ZONING

Photo: Sharon Risedorph, Photographer
Courtesy of Santos Prescott and Associates Architects

Drawings: Mission Bay Branch Library
San Francisco, California, completed 2006
Medium: Technical pen on tracing paper, with electronic
shading and annotations to scanned drawing
Courtesy of Santos Prescott and Associates Architects

The diagrams were made as part of the first presentation of the project to the community to convey the constraints and
opportunitites of the site and explain the logic behind the arrangement of the program elements.

[ARCHITECT'S STATEMENT]
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Diagrams: House in Northern California
Medium: Pencil on trace

Courtesy of Legorreta Arquitectos,
Ricardo Legorreta, Victor Legorreta, Noe
Castro

Design drawings document the
design process. The initial stag-
es are frequently sketched in
black-and-white with the goal of
describing only the architectural
form and its relation to surround-
ing conditions. Later stages may
incorporate color.

Diagrams simplify reality so
specific aspects can be exam-
ined. As reality is simplified, it
is abstracted. These graphic
diagrams of a location plan, a
site plan, a site section, and
an elevation are precursors for
the more three-dimensional dia-
grams of paraline and perspec-
tive sketches. It is important that
designers acquire the ability to
relate the size and proportion of
various architectural elements to
buildings and their site condi-
tions. Note the use of various
scales in this study.

© Legorreta + Legorreta Architects Photo by Lourdes Legorreta
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Elevation study, Scale: %4"=1'0"

SITE DIAGRAMS
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Diagram: Woo residence, Oakland, California
Medium: HB pencil
Courtesy of Kenzo Handa, Architect
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Bubble diagrams relate the program functions and relative sizes of
spaces to each other and to external site determinants. Circulation
linkages can be analyzed and evaluated quickly.
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With an area program (square footage or square meters), it is important to set up functional zone adjacen-
cies. These diagrams hint at the proximity relationships and the possible arrangements for a final solution.
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Sketches: Student project by

Charles Roberts
Courtesy of studio professor
William W. P. Chan
Institute of Architecture and (J Wﬁmoﬁ(
Planning : S
Morgan State University S

All photos: © Charles Roberts

Formal/spatial diagrams delve into the analysis of a design’s scheme. The elements for the analysis and dia-
gramming examine numerous characteristics. Some of these elements include natural daylighting, structure (the
support system of a building), axial arrangement (and thus symmetry and balance), spatial usage and circulation
(entry and path), geometric configuration (proportion) and massing, plan and its relationship to vertical configu-
rations (section/elevation), and hierarchy (a rank order such as major-minor relationships). These diagrams/
conceptual sketches do not have to be at a particular scale (such as %" = 1'0"). “Not to scale” (NTS) is also
often seen with conceptual study models.

FORMAL/SPATIAL DIAGRAMS
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vertical landscaping

balconies & terraces

sky courts

wind scoops

shading devices

U

Photo: Menara Mesiniaga (IBM Tower)
Selangor, Malaysia
Courtesy of T. R. Hamzah & Yeang, Architect

Structure, elements of enclosure, and the control
of sunlight are vital issues in an environmental
control diagram. These issues are clearly seen
in the diagrams for the IBM Tower design,
which responds to regional bioclimatic principles
through low energy consumption. These dia-
grams relate to an agenda for high-rise buildings
that alters highly industrialized societies’ relation-
ships to artificial mechanical systems such as
air-conditioning.

Diagrams: Design principles and agenda
Courtesy of T. R. Hamzah & Yeang, Architect
Tengku Robert Hamzah and Dr. Kenneth Yeang, Partners
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© Wikipedia

Photo: Terrace between pavilions

The use of light, both natural and
artificial, is central to the conception
of the Getty Museum and is there-
fore the focus of these sketches. These
drawings explore the uses of light
and its ability to mediate between
the building’s exterior and interior.
[ARCHITECT’S STATEMENT]
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The environmental control dia-
gram at the top uses a sun \

symbol with directional arrows v 1

to show the effect of winter and o bt 5-,,‘2 . ( 77 g
summer solar angles. Arrow S — '?T-v.‘i"?'-ﬂ'i':*""flé,!"“"'7
symbols are frequently used in
diagrams, especially in plan and
section diagrams. Light direction
is represented by a directional
arrow to enhance the viewer’s
understanding of how light enters
the museum’s space. Note also
the integration of an architectural
design concept with structural
section/environmental  control
diagrams.

Drawings: Diagram sketch studies of museum sections

The Getty Center Museum, Los Angeles, California
Both 18" X 18" (45.7 X 45.7 cm)
Medium: Graphite pencil on yellow trace S . mw#w
Courtesy of Richard Meier & Partners, Architects
Reprinted from The Getty Center Design Process with permis-
sion of The J. Paul Getty Trust

ENVIRONMENTAL CONTROL DIAGRAMS
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ELEMENTS DEVELOPMENT

Diagrams: Private residence, lllinois (1988-1990)
Medium: Ink
Courtesy of Stanley Tigerman, Architect

Storyboard showing the evolution of elements. The house begins with a wedge, generating other forms
that tumble off of it.
[ARCHITECT'S STATEMENT]

In addition to the site analysis and site synthesis diagrams shown on the preceding pages, the plan diagrams,
section diagrams, and elevation diagrams shown on the following pages are most often used during the initial
phase of the design process. These diagrams attempt to effectively understand the organizing idea of the design
concept by addressing a variety of issues. As the design continues, layers of tracing paper are used to refine
the development of ideas.
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PARTi DIAGRAM

Diagram: Private residence, lllinois (1988-1990)
Medium: Ink
Courtesy of Stanley Tigerman, Architect

Photograph by Bruce Van Inwegan
Courtesy of Stanley Tigerman, Tigerman McCurry
Architects, Ltd.

In the parti diagram, the house expands into the site, and geometric repetitions radiating from the home into the
landscape are indicated.
[ARCHITECT'S STATEMENT]

A parti diagram shows the basic schematic assumption of a plan. It is the fundamental overarching or big idea
(scheme) of a plan. A strong parti can withstand design transformations. The elements in Tigerman’s design are
the determinants that shape the final resolved form. The ongoing refinement process allows for the evolution of
a mature solution that satisfies the restrictions and requirements of the program.

PLAN DIAGRAM



PLAN OBLIGQUE SKETCH DIAGRAMS

54 CHAPTER 2: DIAGRAMMING AND CONCEPTUAL SKETCHING

Diagrams: A study of the Central Glade
University of California at Berkeley

205 15 CE Courtesy of Philip Enquist, Architect
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Photo: Courtesy of Wikipedia
© Minesweeper at en.Wikipedia

These quick thumbnail sketch dia-
grams were done primarily as plan
obliques, which can be more easily
understood, especially by a layperson,
v than plan diagrams. Note the addition-
il o g al use of a two-dimensional diagram on

DCE-IF €
HeDeE this page. Two- and three-dimensional
diagrams are frequently used together
in analytical studies.
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Diagrams: A study of the Central Glade
University of California at Berkeley

Courtesy of Philip Enquist, Architect

with Skidmore Owings and Merrill

Photo: Courtesy of Wikipedia
© brainchildvn

The use of abundant written notes aids in
design communications and the design
process. Analytical note-taking with any
type of diagram or conceptual sketch
prompts the recall of salient features and
important objectives. Think of diagrams
and conceptual sketches as visual notes
that are reinforced by accompanying
written notes. These drawings are not
accurate representations, but rather a
descriptive dissection of what is being
observed.
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Sometimes travel sketches may not be
representational. Some architects, such as
Stanley Tigerman, often translate what they
observe into many architectural graphic
conventions. They may see a perspective
view of a building, but in recording visual
notes, they recode what they see into plan,
elevation, section, or paraline diagrams.

Tigerman, like many architects and design-
ers, has a habit of drawing and sketching
as a way of getting warmed up, like a boxer
before getting in the ring. Sketching acts
as a warm-up exercise for his hand-eye-
brain faculty, to get the “design engine”
started and in preparation for ideas to flow.
This random display of visual images in his
ongoing visual diary shows recorded sparks
and flashes relating to subject matter that is
sometimes seemingly disconnected.

My first thoughts are always recorded in my
“Daler” sketchbook. | may draw anywhere from
two or three to up to twenty little sketches
before they move to the next level

[ARCHITECT'S STATEMENT]

Travel sketches: Study for one-room house
Boardwalk, Michigan

3%" X 5%6" (9.22 X 14.76 cm)

Medium: Ink on paper

© Stanley Tigerman, Tigerman McCurry Architects

Sketches by Stanley Tigerman



Multiple interior or exterior vantage points are
common in study sketches. These superim-
posed sketches show a variety of perspective
views taken inside a house, with the direction
of views indicated on the sketched plan. Travel
sketches can sometimes be analytical studies.

Travel sketching can offer spontaneous opportuni-
ties to document the environment. By drawing a plan
view along with a series of corresponding vignettes,
one can begin to caxpture the true essence of archi-
tectural space. These analytical studies can provide
thoughtful insights into form and movement.
[ARCHITECT'S STATEMENT]

© Matt Wargo for VSBA

...In early study for an axis of the interior of the
Sainsbury Wing at the National Gallery in London,
emphasizing abstracted representations of Classical
elements, false perspective in the Renaissance way,
and a scenographic effect in a Baroque manner,
exposing lots of paintings as fragments.

[ARCHITECT'S STATEMENT]

© Cathi House
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Drawing: House, Santorini, Greece

8" X 10" (20.3 X 25.4cm)

Medium: Pen and ink on paper

Courtesy of Steven House, Architect, San Francisco
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Study sketch: National Gallery, Sainsbury Wing, London, England
Medium: Felt-tipped pen

Courtesy of Venturi, Scott Brown and Associates, Inc., Architects
Sketch by Robert Venturi
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Conceptual sketch diagram: Aqua Tower
Chicago, lllinois

Medium: Colored pencil

Courtesy of Studio Gang Architects
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This drawing shows an exemplary com-
bination of the visual/intuitive eyes of the
architect/sculptor and the use of a digital
medium as a printed base for design explo-
ration, as noted in the architect’s statement.
Having a digitally plotted three-dimensional
display of the varying floor slabs using the
cantilever benefit of a concrete slab system
rising uniformly upward is a very effective
way to design the tower in three dimen-
sions. By manipulating the shadow effect
on the tower’s elevation, one floor at a time,
it is conceivable to work back and forth
_ 1 between the sculptural effect of the tower
Dl ~aC End. the extept of the prqeohon from the
7 Se——m asic box. It is a very efficient way to work
= r ik interactively between 2-D and 3-D media.
e The architect’s hand on the tracing overlays
scale 11200 _ ‘ guided the design decisions.
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© Studio Gang Architects

Overlay drawing studying the convergence
of Aqua Tower’s view targets with its slab
delineation.

The pure diagram on white paper is invalu-
able, but perhaps more frequently, we use a
mixed-media approach to communicate ideas
through sketching. These include combina-
tions of digitally drawn 3-D views, digitally
drawn sections, and model photos used as
underlays for the sketch. For Aqua, sketching
on top of digital model photos and drawings
allowed us to tailor the “hills” on the facade,
and to understand how the hills transformed
over the entire height of the building.
[ARCHITECT'S STATEMENT]

Steve Hall © Hedrich Blessing
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Computer-generated wireframes, like manually executed contour and cross-contour draw-
ings, describe the form of an object. In cross-contour drawings, parallel lines are typically used
to traverse the surface of an object. With wireframe drawings it is possible to visualize the over-
all shape of a building in a pure sense, without the distractions of nonarchitectural features.

Computer wireframe studies: National Museum of Contemporary Art
Osaka, Japan

Courtesy of Cesar Pelli & Associates Architects

Photo credit: M. LaFoe with Cesar Pelli and Associates

These wireframe computer diagrams have geometric
properties within various planes, which are hard to
visualize without additional contours traversing those
surfaces. This technique requires a minimum input of
data without rendering the planes. Hence, one could
rotate images rapidly for the quick assessment of
forms. This rapid imaging seems to allow a synchro-
nization of the mind and the eyes without the need
to wait for a detailed display, as a slow display might
disrupt the flow of intuitive design decisions.

Digital photo rendering of aerial view
The National Museum is in the central foreground.
Courtesy of Jun Mitsui Associates

ANALYTICAL 3-D DIAGRAMS
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This and facing page: Student project by Robert Reichel
Baltimore townhouses

Software: [ronCAD

Courtesy of studio professor William W. P. Chan
Institute of Architecture and Planning

Morgan State University

The first semester of the first-year graduate program began with simple projects involving problems in descriptive geom-
etry, orthographic drawing, and constructing models with foam board, chipboard, and basswood. The objective is to
open up the hand-eye-brain coordination in three-dimensional thinking.

After a survey of a lot of 3-D software, IronCAD was selected because it is user-friendly, and its maneuverability is similar
to constructing real models. Shapes and forms are created onscreen, positioned, copied, modified, and rotated; this is all
done in real time and allows the user to work intuitively in designing in three dimensions. The onscreen assemblage can
be printed out and sketched over with new ideas. The components can be reconfigured instantly, with no interruption of
the creative process. Every model part put into the assemblage is automatically registered and, with a click of the mouse,
activated for modification. A small object inside a very tight enclosure can be worked on without disturbing the layers of
enclosures that house the object. Colors, textures, lighting, and materials are available for a more detailed rendition of
the scene. It is also possible to move back and forth between 3-D and 2-D drawings. For all these reasons, IronCAD is ideal
for training beginners in architectural design.

[PROFESSOR'’S STATEMENT]
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Design through Digital Imaging

With a background in sculpture and furniture design, my visualization and design process has always been three-dimen-
sional. | am used to being able to walk around my work and consider it from any angle. Designing with 3-D modeling
software was a natural transition for me. It allows me to mass out buildings using techniques that are conceptually
similar to working in wood, metal, or clay. Computer modeling also gives me the opportunity to evaluate my design
from any angle or perspective that | want. The program for the townhouses had extreme real-world limitations, such as
tightly surrounding existing buildings, limited southern light, and difficult parking requirements. Using IronCAD software
allowed me to design by modeling within this space. | then used the program to generate plans, elevations, sections, and
drawings based on the model. | could then reassess my design using both the drawings and the model.

[ARCHITECTURE STUDENT'S STATEMENT]

DIGITAL 3-D DIAGRAMS
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Student project by Matthew Richardson
Herring Run Nature Center

Baltimore, Maryland

Courtesy of Studio Professor William W. P. Chan
Institute of Architecture and Planning

Morgan State University

The design objective was to produce a nature research center in an urban park with diverse topography, allowing access
to different research plots on the site. Initially, organic shapes and themes were sketched out on paper. Then, in IronCAD
software, a massing was created that rose from a ridgeline in the topography and projected out over the stream valley.
The idea was to create a building that looked as if it were taking off in flight as the wind swept up the valley walls. The
building would be easily approached from the ridgeline but have a dramatic view over the stream valley. The massing
was printed onto paper and sketched over on tracing paper to define the wing shapes and tail of the building. Once
these changes were visualized with hand drawing on tracing paper, they were further developed with the 3-D software.
The designs of the window facade and promenade railing were altered similarly. Going back and forth between the two
media and utilizing the software’s ability to view the model from all angles allowed for quick advances in the 3-D design.
If relegated to only working with a physical model, there would have been little room for design changes throughout the
process; working with a computer model accommodated the design’s mutating form more quickly.

[ARCHITECTURE STUDENT'S STATEMENT]
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Student project by Matthew Richardson (May 2006)

Westport Bus Terminal, Westport, Maryland

Third place in Association of the Collegiate Schools of Architecture and Portland Cement
Association’s International Competition: Concrete Thinking for a Sustainable World
Courtesy of Matthew Richardson, Morgan State University, Baltimore, Maryland

Entrants were encouraged to come up with a design that used concrete as a sustainable building material. Students
were limited to two 20” X 30" presentation panels and were encouraged to limit the presentations to those aspects of
the design that showcased concrete as an innovative structural element. Because sustainable design is clearly evident
in the layout of this site, an entire presentation panel was dedicated to the whole site plan, detailing all aspects of
the design through a series of leader lines and labels. The second presentation panel displayed section and perspec-
tive renderings generated from the 3-D Studio Max model, which were subsequently enhanced slightly in Adobe
Photoshop. These four renderings were organized at the fullest size that would fit on the presentation panel, leaving
room on the right-hand border for details and descriptions of the design. This simple organization process allowed for
large renderings while permitting text and details to fully explain the design. The design began as a notebook sketch,
and developed through repeated interfacings between computer models and tracing overlays on top of a computer
printout. As a nice balance to the beautifully rendered computer images, the initial ink concept sketch was used as one
of the details in the right-hand border.

[ARCHITECTURE STUDENT'S STATEMENT]

DIGITAL 3-D DIAGRAMS
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SEQUENTIAL AERIAL VIEWS
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Sectional perspective, aerial view

Images (this and facing page): Douglass Street Residence
San Francisco, California

Medium: ArchiCAD 8 software

Principal in Charge: Mark English

Architectural lllustrations: Masha Barmina

Courtesy of Mark English Architects

© Norma Lopez Molina

The use of a sequence of computer 3-D views helps architects review and explain the relationships among all of the major
components in a building at the same time. In this case, the model allowed us to quickly review how changes to any of the
roof or facade elements might impact the overall project. The sketches suggested further adjustments to the computer
model, which in turn inspired more finished sketches.

[ARCHITECT'S STATEMENT]

DIGITAL 3-D DIAGRAMS
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refinement from the abstract

Sketches and drawings: Kaleva Church, Tampere, Finland
Scales: Upper left and bottom 1:50; upper right 1:100
Medium: Charcoal

Courtesy of Raili and Reima Pietild, Architects

Images in the mind are first visualized (a mental act) and then sketched (a physical act). Sketching ideas on
paper helps to evolve other ideas; these concepts are constantly evaluated and reevaluated. The examples here
show a progression from creative abstract sketches to more refined drawings.

The ability to formulate mental images comes with practice. Visualizing everyday objects will form the basis for
sharpening the conceptual imagination. As ideas occur, they are put on paper. This is an ideational drawing.
An idea on paper is a visual representation of what something may look like conceptually. Some ideas will be
discarded; others will be changed, modified, refined, and expanded.
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Sketches: Kaleva Church, ground floor
Tampere, Finland

45" X 29" (114.3 X 73.7 cm)

Media: Charcoal and crayon on sketch paper

Sketches by Reima Pietila

Courtesy of the Pietila Archive, Helsinki

&

Photo: Kaleva Church interior, 1966
Courtesy of Raili Pietila

A diagram with a photograph is very
telling, because it shows whether the
character of the sketch is evident in
the actual building.

Perhaps many modernistic designs should be grateful for this thin, unqualified sketch paper. The aesthetic expression of
architectural integrity or totality can also be seen to derive from the skillful techniques of transparent designing. These
sketches here are merely a sample from hundreds, but it is still possible to note how through these sketches the building
grows on the drafting table. These sketches are conceptual tools on the way to becoming objects, and not in themselves
detached objects like an artist’s graphics. | would advise everyone not to break this vital growth link between these
sketches and the actual building they become.

Creating architecture is a multimedia process. It involves verbal programming and directing; visualization by sketching
floor plans, sections, and elevations; spatialization with the help of a scale model; and materialization by building. Both
words and pictures are used to explain architectural form. Neither one nor the other alone is enough to make architecture
as a phenomenon sufficiently comprehensible.

[ARCHITECT’S STATEMENT]

IDEAS

SKETCHING
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Diagrammatical sketches (both pages): National Gallery, Sainsbury Wing
London, England

Medium: Red felt-tipped pen

Courtesy of Venturi, Scott Brown and Associates, Inc., Architects

For background on the architecture and ideas of Robert Venturi and Denise Scott Brown, see James Venturi’s
documentary film Learning from Bob & Denise.

The ideal sketches are those that evolve from intuition indirectly guiding the hand, more than the mind directly guiding
the hand. Also, combinations of images and words enrich the process.
[ARCHITECT'S STATEMENT]

These two-dimensional “napkin sketches” (in this case done on a dinner menu) were made by architect Robert
Venturi. Designers and architects usually sketch at a minute size, as shown above, thus giving us the term
“thumbnail sketches,” which are about the size of Venturi’s small doodles. Sketching at a small scale allows
you to explore more ideas and thus consider more possibilities and choices for a design problem. The mind
can generate creative thoughts not only at work but also while playing, eating, or answering nature’s call. In
other words, creative thinking is not altogether controllable, and it is important for the designer to be on alert
for creative insights.

Color or black ink is usually a better medium for thumbnail sketches than colored or toned pencil values, espe-
cially if you plan to do a percentage reduction of the thumbnails to accommodate a certain page or panel size
in a presentation.
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Sketch: Canopies over metro entrances
Washington, D.C.

8.5" X 11"(21.6 X 27.9 cm)

Medium: Ink on vellum

Courtesy of Arthur Cotton Moore/Associates,

Washington, D.C.

Drawn by Arthur Cotton Moore, FAIA

- o 0 el

© Gunnar Birkerts Architect

P

Sketch diagrams: National Library
g - A Riga, Latvia
- Medium: Black marker pen on smooth paper
o == I 57 Courtesy of Gunnar Birkerts and Associates, Inc. Architects

Sketch (top right) of proposed canopies over the existing metro entrances for the metropolitan Washington, D.C,, transit
system. The curved beams are bent or cut out of stainless steel sheets and are designed to expand or contract laterally
in order to adapt to the wide variety of existing entrances. The curved beams support pipe purlin and glass roofs. The
canopies are shaped to have natural ventilation and to be evocative of a rapid-transit system. The intent is to provide a
light, airy signature structure that will quickly become identified with the system.

[ARCHITECT'S STATEMENT]

Diagrammatic exploration is an evocative way of design sketching. Hand-generated diagrams and computer-
modeled diagrams are both forms of conceptual sketching. Likewise, conceptual modeling by fabricating
“hands-on” models or study models (see model photo above) using any kind of found material is also a form
of conceptual “sketching” in three dimensions. The Birkerts’ thumbnail sketch is a case in point that the final
building deviates substantially from the sketch. It illustrates the nonlinear development of the design process
for a particular designer/architect.

THUMBNAIL SKETCHES
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Sketches: New wing of the Van Gogh Museum
Amsterdam, The Netherlands

Medium: Ink on paper

Courtesy of Kisho Kurokawa Architect

© Wikipedia

A very early study showing plan and
elevation of a satellite tower for Lloyd’s
of London. At this stage of the project,
the provision of services was consid-
erably underestimated. In particular,
the plant room was eventually more
than twice the size of that shown. This
freestanding tower is one of six ser-
vant satellite towers that surround the
main atrium of the building.
[ARCHITECT'S STATEMENT]

Sketch: Lloyd’s of London, London, England
33" X 45.5" (83.8 X 115.6 cm)

Medium: Pen and ink on tracing paper
Courtesy of the Richard Rogers Partnership,
Architects

Design concept: The new wing was built in the open
space adjacent to the main building of the museum,
which was the last work of the Dutch modernist archi-
tect Gerrit Rietveld. After the whole landscape had been
considered, 75 percent of the building’s area (excluding
the main exhibition hall) was constructed underground
to minimize the space it would have taken aboveground.
The new wing connects to the main building through an
underground passage. Although Rietveld and Kurokawa
share the modernist idea of geometric abstraction,
Kurokawa’s new wing departs from Rietveld’s linear style
with curvilinear shapes and lines, employing the tradi-
tional Japanese idea of abstraction.

[ARCHITECT'S STATEMENT]

The design-drawing process typically begins with freehand sketches. The sketched design drawings should be
artful even though they will rarely be considered art. The artist usually creates permanent artifacts, whereas the
designer creates sketches that are referential but are not ends in themselves. These documents give rise to built
form and are afterward largely forgotten. The sketches on this page resulted in outstanding completed works
by the architects noted. Develop the good habit of carrying a sketchpad with you as you travel within the urban
landscape; observe and record what you see with quick sketches. Fostering this habit will eventually strengthen
your ability to visualize and conceptualize. Conceptual thinking is the crucial initial step in the design-drawing

process that helps you communicate your ideas.
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Conceptual sketch: Commerzbank, Frankfurt, Germany
11.7" X 8.23" (297 X 209 mm)

Medium: Pencil on paper

Courtesy of Foster and Partners

Sketch by Lord Foster of Thames Bank

The sketch explores the three-dimensional geometrics that
meet at this critical junction—the entrance to the public
spaces. It is also mindful of the role that it can play to com-
municate ideas to others.

[ARCHITECT’S STATEMENT]

Freehand conceptual sketching is the most potent
means of generating ideas for any type of design. It is
unlikely that any medium will fully supplant the imme-
diacy and directness of freehand drawing. In archi-
tectural design, recording and evolving ideas as they
occur is of utmost importance, and this oldest and
most primal method of recording ideas is still essential.
The designer should always record exploratory ideas
with any accompanying notes (those on the sketch
above are in German) on a sketchpad or in a sketch-
book (logbook) with bond paper that takes any kind of
medium. Many architects keep sketchpads or sketch-
books on hand at all times for the express purpose of
recording their design ideas. A sketch journal or visual
diary can be an invaluable reference source during the
design process.

© lan Lambot

CONCEPTUAL SKETCHING
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Design sketches:Tent for the 700th anniversary of Switzerland
Medium: Pencil
Courtesy of Mario Botta, Architect, Lugano, Switzerland

© Alo Zanetta

Project by Mario Botta, Architect, Lugano, Switzerland
Photographs © Alo Zanetta

Envisioning and exploring a
design concept in the con-
ceptual design stages is
a time-consuming, gradual
process. Quick freehand
doodles and speculative
thumbnail sketches are the
vital images that make the
process work. The prelimi-
nary sketch studies in this
example typify an analy-
sis and exploratory stage,
whereas the hardline draw-
ings typify and represent a
synthesis stage.

© Alo Zanetta

Note that Botta used gridded graph paper (top left) to give more scale to his freehand conceptual sketches.
The lesson here is that designers must always have a sense of scale when sketching ideas. That the design
exploration stage should not be scaleless needs to be inculcated early in a student’s education. Otherwise, the

student may find his or her design concept not fitting the scale of the site.
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Taking into consideration the prominent high-speed automobile-

oriented context of the building, which is so visible from the free- i
way, the architect applied the “building as signage” design move to
effectively create a “billboard” advertising the school to the commu-
nity. The ramp’s subtle ideogram of the number 9 offers a kinetic

addition to the otherwise static rectilinear composition.
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®© Duccio Malagamba

Photo of library interior

Drawing: Interior view
Courtesy of COOP HIMMELB(L)AU

© Roland Halbe

—

Conceptual sketch: Central Los Angeles High School #9

for the Visual and Performing Arts

Los Angeles, California, USA (2002-2008)
Medium: Marker on tracing paper
Courtesy of COOP HIMMELB(L)AU

COOP HIMMELB(L)AU'S design concept is to use archi-
tectural signs as symbols to communicate the com-
mitment of the Los Angeles community to Art. Like
chess figures, three sculptural buildings—which relate
to the context of downtown Los Angeles and the pro-
gram—redefine spatially and energetically the other-
wise orthogonal arrangement of the master plan. A
tower figure with a spiraling ramp in the shape of the
number 9 located on top of the theater’s fly-loft serves
as awidely visible sign for the arts in the city, and a point
of identification for the students.

[ARCHITECT’S STATEMENT]

© Roland Halbe

CONCEPTUAL SKETCHING
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Much like nondirected research in
the sciences, sketches can be gen-
erated for the purposes of spec-
ulation and reflection without any
immediate goal in mind. Sometimes
these highly imaginative doodles are
developed without regard for the
pragmatic constraints found in the
physical world (e.g., gravity, climate,
etc.). Every design professional
develops his or her own language
in expressing concepts graphically
as a way of seeing. Concepts can
be approached by thinking in plan,
in elevation, in section, in paraline
axonometric/oblique images, or in
perspective images.

These sketches investigate two differ-
ent approaches. The top three perspec-
tive sketches show stone facades as a
veneer and a cantilevering part of the
building to separate two urban spac-
es. The bottom sketch investigates a
symmetrical approach with a central
entrance, which was not followed up.
[ARCHITECT’S STATEMENT]
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Early conceptual sketches:Haas-Haus, Stephansplatz, Vienna, Austria
Medium: Ink
Courtesy of Hans Hollein, Architect

© Hans Hollein



As you examine the design sketches
in this chapter, be aware that different
types of media directly affect the feeling
of space that is perceived. Architects
and design professionals have adopted
many traditional artistic media (graphite,
ink wash, watercolor, pastel, gouache,
etc.) to express their ideas; now they are
beginning to exploit the medium of digital
technology.

Several sketches of the Atocha Railway
Station. One of them speaks about the plan
and shows the importance of the existing axes
in defining the project. Another two are more
related to the description of what a space
atmosphere should be: One is related to the
lantern, the other to the big hall. The sketch
in the middle shows a section. Sketches help
to fix the ideas floating in an architect’s mind.
They often record this early moment when an
architect foresees the space to come.
[ARCHITECT’S STATEMENT]

© José Rafael Moneo
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Conceptual sketches: Atocha Station
Madrid, Spain

31.5 X 21.5cm (124" X 8.5")

Medium: Ink

Courtesy of José Rafael Moneo, Architect

CONCEPTUAL SKETCHING
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The partial section, the overall cross section showing the context (see also pages 551-565), and the oculus
mock-up reveal the simultaneous testing of a design idea of bringing natural light into the interior of a building.
Notice the insertion of a scale figure to enable the designer to imagine himself or herself in the space; this is more
useful than putting a dimensional scale on the sketch. When drawings are not sufficient, building a mock-up on
the site would give the designer a sense of assurance and confidence that drawings cannot provide. This is an
excellent example of a thorough methodology in design.

We always believe in sketching by hand—especially at
the early stages of design. The hand is more connected
to intuitive thinking.
[ARCHITECT’S STATEMENT]

Conceptual sketch: TATA Consultancy Services (top) Workstation section sketch (middle):
Bunyan Park, Mumbai, India Medium: Ink on paper
Medium: Graphite sketch on trace paper Courtesy of Tod Williams Billie Tsien Architects

Courtesy of Tod Williams Billie Tsien Architects

Photo: Oculus mock-up Photo: Workstation courtyard with oculus and fountain
Courtesy of Tod Williams Billie Tsien Architects Courtesy of Tod Williams Billie Tsien Architects



BASICS APPLIED 77

These are thumbnail conceptual sketches and model photos of architect Massimiliano Fuksas’s competition-
winning project for the State Archives Centre in France. Note to what degree the initial hand-sketched ideas
contain the essence of the final model. Thumbnails serve as a visual diary, tracing the designer’s thought pro-
cess as the design evolves. This exciting building, scheduled to open in 2013, has one of the largest storage
capacities in the world, with 200 miles of shelves for state archives dating to 1790.

Conceptual sketches and model photos: State Archives Centre
Pierrefitte-sur-Seine, France
Courtesy of Massimiliano Fuksas, Architect

CONCEPTUAL SKETCHING
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The Bilbao Museum in Spain, with its
titanium panels, is one of the great sig-
nature buildings in the world today. One
should not view it only as an isolated
piece of sculpture, but rather as a build-
ing that blends well into the urban fabric
of the city. Furthermore, it addresses
an existing nearby bridge by having a
related sculptural element on the other
side of the bridge (photo right).

© Sydney Pollack
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Conceptual sketches: Bilbao Museum
Bilbao, Spain

Medium: Ink on paper

Sketch by Frank Gehry

Image provided by Gehry Partners, LLP

Courtesy of Gehry Partners, Architects

© Sydney Pollack
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In classic examples of conceptual sketching such as
Erich Mendelsohn’s drawing for the Einstein Tower
(left) at Potsdam, Germany (ca. 1920) or Ludwig
Mies van der Rohe’s sketches for the Barcelona
Pavilion (ca. 1929), we again see how initial impres-
sions are often precursors to or contain the essence
of the subsequent, more developed design. The
same connection is seen between Frank Gehry’s
conceptual sketch for his Stata Center at the
Massachusetts Institute of Technology and the
completed building complex.

In addition to ink-on-paper con-
ceptual sketches, Gehry works
extensively with study models.
His office is filled with models—
each project done at different
scales—and looks like a sculp-
tor's studio. Because of the
complexity of his designs, the
real-space models are quickly
digitized so that design modifi-
cations can be made on com-
puters.

For background on the archi-
tecture and ideas of Frank
Gehry, see Sydney Pollack’s
documentary film Sketches of
Frank Gehry (2006). It is well
documented that Gehry’s team
uses physical models exten-
sively in design exploration at all
stages of developing the design
in iterations between manual
sketching and the computer.
His models and sketches may
be his very personal way of talk-
ing to himself.

Sketch and photo: The Ray and Maria Stata
Center for Computer, Information, and
Intelligence Sciences

Cambridge, Massachusetts

Medium: Ink on paper

Sketch by Frank Gehry

Courtesy of Gehry Partners, Architects

© William W. P. Chan

CONCEPTUAL SKETCHING
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© Dick Davison

© RPBW

© Dick Davison

© RPBW

These drawings illustrate the method of working
out the details of the architectural elements after
the volume and materials for the wall and structure
were decided. The notes on the base drawing clearly
show us that the designer was trying to organize
and resolve issues of lighting—both natural and arti-
ficial—and the visual coordination of fixtures to the
exterior glazing. These eye-level drawings, which are
not abstract, reveal an excellent method in achieving
accuracy. Hence, the final built design is very close
to the design intention.

© Dick Davison

Conceptual perspectives: The Nasher Sculpture Center (1999-2003)
Gallery Pavilion and Gallery Space, Dallas, Texas
Medium: Watercolor
Courtesy of the Renzo Piano Building Workshop, Architects; E. Baglietto, Partner in Charge
Client: The Nasher Foundation Consultants: Peter Walker & Partners; Ove Arup & Partners; Interloop A/D; Beck Architecture
General Contractor: HCBeck

These quick conceptual sketches were done to convey the spatial quality of the interior of this sculpture cen-
ter. Quick visualization studies using one-point perspectives are particularly good for capturing the feeling and
essence of a space. Handwritten notes were used on the interior sketch to clarify design issues. Note the use
of simplified human figures: For rapid visualization studies, details on people are not necessary.



© Christian Richters

© Christian Richters

© Christian Richtefs
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Entrance hall

Living room

Conceptual perspectives: Lubbering residence
Herzebrock, Germany

Medium: Pencil with colored pencil

Courtesy of Drewes + Strengearchitekten

This quick manual pencil drawing (top right) was accentuated and
highlighted with colored pencil. Instead of a rectangular frame,
an endless outline was used to show the openness of this porous
entrance hall. The space is perforated in all directions in order to
keep the space flowing.

[ARCHITECT’S STATEMENT]

Design sketches of interiors attempt to show the volumetric
spatial quality of the conceived form in the most descriptive
way. Freehand drawn perspectives, especially frontal one-point
perspectives that emphasize depth of space, are commonly an
architect’s first choice for speculative representation.

CONCEPTUAL SKETCHING
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The sketches show curved lines as a series of loci of design counterpoints moving up and down a horizontal
axis. The idea conveyed by this sketch is that there is a powerful driving force keeping the momentum of the
design intact. The section and the photographs attest to the use of available lightweight technology to realize
this “flying carpet” metaphor. They demonstrate the importance of having the technology in one’s mind when
conceptualization begins.

Conceptual sketch and building section: 2000-2008 California Academy of Sciences
San Francisco, California, USA

Medium: Black ink Pentel for sketch and AutoCAD for building section

Courtesy of Renzo Piano Building Workshop, Architects

In collaboration with Stantec Architecture (San Francisco)

© Rendow Yee

The idea came to me to make a flat roof, like a flying carpet, and in the places where you need to put the planetarium and
the rainforest, it could curve up and curve down. It makes it more organic, a bit like it's growing.
[ARCHITECT'S STATEMENT]

© Rendow Yee
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Trees are often the source of inspira-
tion to me: they are complex structures
elaborated from simple rules, growing
coherently and continuously in time and
space. The efficiency of those structures
is based on the notions of redundancy
and differentiation in opposition to the
concepts of modern engineering, such —
as modern optimization and repetition.
[ARCHITECT'S STATEMENT]

In this instance one can see the inspi-
rational theme of a form narrative, as
in the first three panels. There is a
metamorphosis of abstraction from the
plant/tree form to the pure geometric
form. A unigue aesthetic was designed
for the ceiling by bending the plane and
duplicating the abstracted form.
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Drawings: CANOPY: Competititon for the new auditorium and movie theater (VTHR)
Saint Cyprien, France

First-prize winner, Schematic Design Phase

Medium: 3-D graphic software

Courtesy of Serero Architects

CONCEPTUAL SKETCHING
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Santiago Calatrava, like architect
Steven Holl, uses watercolors for his
conceptual sketches. Watercolors
usually show volumes and planes
better than other media. When ana-
lyzing the architecture of Calatrava,
one notices a sense of motion—
real or perceived—in addition to the
organic and complex formal resolu-
tion. Emerging plans, sections, and/or
elevations are snapshots of aspects
of the yet-to-happen design. These
partial and static renditions of an
architecture of such fluidity are inad-
equate to capture the spirit of a proj-
ect in the design stage. Nevertheless,
brushes with watercolor tend to stim-
ulate and communicate many ideas
to the imagination of the designer,
as well as to the intended audience.
Calatrava’s brushstrokes express a
kinetic quality in depicting form and
movement. Watercolor, with its mini-
mal and subtractive quality, seems to
be the perfect medium for recording
a designer’'s goal in the beginning
stages of conceptualization.

Conceptual sketches: Milwaukee Art Museum
Milwaukee, Wisconsin

Medium: Watercolor

Courtesy of Santiago Calatrava, Architect &

Engineer
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Calatrava’s sketches helped
communicate his design to cli-
ents, users, and design team
members. They also aided in
conceiving, developing, and
confirming ideas prior to the
building process. Note how
well all three photos represent
the three watercolor sketches.

Calatrava is that rare hybrid—
both architect and structural

engineer. His buildings are usu- e b i
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ally kinetic, in that they have = ;_' S i =
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components that move. Other
prominent twentieth-century
architect-engineers are Pier
Luigi Nervi (1891-1979) and
Felix Candela (1910-97). (See
page 97.)

Architects define the build-
ing’s appearance, feeling, and
style, the arrangement and
sequence of spaces, and the
materials used for construc-
tion. Structural engineers make
sure the building stands up by
satisfying codes for structural
connections and designing
exact load bearings for every
part of the structure.

Photos: Milwaukee Art Museum

Milwaukee, Wisconsin
Courtesy of Alan Karchmer
Photography

CONCEPTUAL SKETCHING
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Residence (this and facing page): Half
Moon Bay, California

Cardboard model: Walter Evonuk
Computer illustrations: Walter Evonuk
and Masha Barmina

Media for model materials:
Chipboard, wire, and foam

Medium for drawings: Ink on tracing
paper

Medium for digital illustrations:
ArchiCAD 8

Principal in charge: Mark English
Courtesy of Mark English Architects

To design and communicate
with clients, we often employ
several different methods of
visual representation. Physical
models are helpful in refining
the massing and proportion of
a building. Their tactile nature
often makes them an essential
tool when communicating the
big picture to our clients. When a
model can be dissected to reveal
an interior layout, its usefulness
is compounded.

[ARCHITECT'S STATEMENT]
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Sketches like these are extremely useful for quick design work. In this case, we were experiment-
ing with various finish materials. Several options were represented while expending relatively
few resources in time or materials.

[ARCHITECT'S STATEMENT]

" |

Computer modeling is a vital design tool in our office. These models are useful in the ways physi-
cal models are, but can be made much more precise and offer more options for detail, including
realistic coloring and textures. While often time-consuming, 3-D modeling can be made afford-
able by using a program like ArchiCAD 8. Floor plans, sections, and elevations can be extracted
from the model and used to speed the production of construction documents.

[ARCHITECT'S STATEMENT]

STUDY SKETCHES AND COMPUTER MODELING
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In order to explore design alter-
natives, quick conceptual mod-
eling with rough study mod-
els that are always subject to
modifications is a normal part of
the design process. The mod-
els shown (top made of white
paper, middle and bottom of
styrene) resulted in the digi-
tally designed interior images
on the facing page. The pho-
tograph of the study model of
Serero Architect’s design of the
Orcines Cultural Center (top)
is a good example of a design
model constructed to explore
and explain exterior massing
and interior design of a nonrec-
tilinear volume. First, the exterior
massing illustrates a series of
hilly roof terrains with oculus
skylights at the apex of each
hill. This model can be easily
constructed to express the for-
mal design framework. Without
resort to sophisticated com-
puter plotting, the model was
constructed as topographic
contours.



Once the exterior volume has
been set conceptually, digital
coordinates of the curved form
can then be entered using a
computer program to give a
more detailed configuration to
the interior, which allows the
designers to experience the
virtual excitement and poten-
tial of such an organic design.
The initial study models were
simple and conceptual and
permitted the designers to
do elaborate data entry to
proceed beyond the concep-
tual stage. More data leads
to more details of both the
interior and exterior resolu-
tion of the design. The subse-
quent chapter will discuss this
area of modeling with organic
forms.
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Top: Study model, interior view: Orcines Cultural Center
Orcines, France
Medium: 3-D graphic software

Middle: Study model, interior courtyard view: Mocape Shenzhen
Shenzhen, China
Medium: 3-D graphic software

Bottom: Study model, interior view: Competition for a new auditorium and movie theater,
Saint Cyprien, France

First-prize winner, Schematic Design Phase

Medium: 3-D graphic software

Courtesy of Serero Architects

CONCEPTUAL STUDY MODELS
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BIM (building information modeling) and drafting software such as Revit, ArchiCAD,
AutoCAD, and Bentley have become not only effective drawing tools but also
precision facilitators of the construction process. It is not unusual for construction
documents to number hundreds of pages of detailed information on all aspects of a
building. BIM software has proved itself indispensable in professional practice now
because of its ability to store or encode all such information in one digital model. In
the drawing phase, BIM enables professionals to automatically update an entire set
of drawings when design changes are made. And BIM’s utility, in terms of engineer-
ing and data management, extends well beyond initial design and construction into
the postoccupancy phase.

Before BIM, drafted lines were just two-dimensional graphic symbols, and every
sheet of a drawing was a flat surface displaying one layer of information. To maintain
a coordinated document, every design change had to be manually updated across
numerous sheets. With BIM, in a document a wall is no longer defined simply by lines;
it has specified material properties. Because of such attributes, engineers have ready
access to the information they need to communicate with architects and to compute
engineering feasibilities.

91
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Marketing and conceptual software such 3D Studio Max, Maya, Rhino, and SketchUp is used
to give architects and clients a preview of the design. Because some of these programs were
originally developed for the entertainment industry, they are wonderful tools for adding realis-
tic detail to a still-evolving diagrammatic design.

The free-flowing modeling capabilities of these rendering programs make it much easier for
the designer to follow a design into whatever conceptual shape the exploration leads. Thus,
commonly such software is used either in the beginning stages of a design, for nonrectilinear
form-making, or in the end stages, to produce photorealistic renderings for marketing. In any
digital design workflow, it is important to keep in mind that modeling need not be restricted
to one software program. When the designer understands how to transfer models from one
program to the next efficiently, without losing information, he or she can begin to take advan-
tage of the individual strengths of each program.

If the digital revolution has brought remarkable gains in efficiency it has not supplanted the
urge to be creative, in whatever medium is most congenial. Art and human dexterity still often
take the lead. For some, design exploration, especially, goes hand in hand with traditional
drawing skills. The strengths of manual drawing and modeling lie in the intuitive manipula-
tion of the pencil or other physical media in making fluid, conceptual sketches and models.
Nevertheless, as a design team confronts deadlines, the move is often made toward the
assumed greater efficiency of computer graphics

The two kinds of approach to practice has led also to a pedagogical divide in architectural
education. The intent of this chapter is to suggest a rapprochement, based on the recogni-
tion and appreciation of two unavoidable facts: that there has always been a strong manual
component to architecture, both in representational drawing and in conceptual sketching;
and that in contemporary practice a transition from manual to digital design processes con-
tinues at an ever quickening pace.

Introduction to the Digital-Manual Interface Hadid & Betsky 2009.
lwamoto 2009.

Zellner 2000.

Topic: Sketching and Design

Sullivan 2004.

Wright 1984, Schumacher, Patrik. “The Parametricist Epoch: Let the
Fraser & Henmi 1997 Style Wars Begin.” Architects’ Journal (May 2010).
Mills 2010. Chapter Overview

Robbins 1997.

TopriCc: STUDY MODELS/DRAWING AS TOOLS OF DESIGN
Saarinen 1968.
Oles 1987.

Toric: DIGITAL APPLICATION TO FORM MAKING
Mitchell 1990.

After studying this chapter and browsing some refer-
ence books, you will understand the importance of
designing in three dimensions. You will be aware of
the options available to you when you design. Hand,
eye, and brain are built-in personal resources that you
develop as you engage in problem-solving with the
computer and various other tools at your disposal.
You should be open to options in using those tools to
serve your intuition in design.
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Historically, architectural design had a strong connection to the
visual arts—sculptures and paintings. There is a hand-eye-brain
dialogue, of varying degrees of intensity, that produces a se-
quence of formal ideas. It is a nonlinear process and is often
described as “flashes” of evidence, which eventually bring forth
solutions that constitute part of a creative process. Popular
one-line statements such as “form follows function” or “form
follows form” are philosophical, rhetorical judgments on a fin-
ished product that remain inadequate to describe a very com-
plex creative process.

(Left): Maya 3-D of a
bone, with sections
cut at different parts
of the bone
Courtesy of Samir
Taylor

4

(Right): Hand
sketch of a bone
Courtesy of Sara
Swecker

(Above): Photo of Aalto-
A simple three-dimensional object has many surfaces (planes), designed glass vase

which can be flat or curved. Each surface consists of a series ~ Courtesy of Carmen Potter
of points with coordinates in space (x, y, and z). It is the job
of the designer to set these points such that they manifest
themselves in three-dimensional spaces. Therefore, geometry (Above): Google SketchUp

as a tool provides the foundation of form-making. 3-D model of Aalto-
designed glass vase

A rectangular block has a very simple geometry with six flat Courtesy of Carmen Potter 3
surfaces. If one draws the plan view of the rectangular block,
one can easily create the form by extruding the plan upward.
The other end of the formal spectrum would be a piece of
bone, which is curvilinear—that is, the surfaces are not flat.
There is no one plan, but rather slices of plans that together
describe the bone. The only way to design the bone is to
make a real model with a series of abstracted planes repre-
senting the nonplanar surfaces of the bone. 4

Basic Conceptual Form-Making in the Beginning (Modeling)

If one conceptualizes an object, this object possesses attributes of three-dimensionality, with lines defining
planes and points defining lines. When this object is being conceptualized, the designer begins to give the shape
some dimensions. With enough data, the designer would be able to create a real model, hold it in his or her
hands, and look at it from any viewpoint. Small objects can easily be designed this way.

Intermediate Form-Making: Beyond Basics

What if this object is a small building with certain habitable features—walls, roofs, ceiling, windows, and doors?
The abstract box form with these tectonic elements must then be embellished with materials and constructed
elements reflecting the reality of the circumstances. One method is to sketch over photographs of the simple
model with detailed design elements to proceed to higher levels of design decisions. The design is no longer
abstract and becomes imbued with different levels of interpretation as details are added.

Early on, much has to be resolved in structure and materiality. With the advent of digital 3-D modeling and
computer-aided drafting tools, it is more efficient to switch from physical to virtual model-making.

(Left): Revit 3D
partial section
Courtesy of

Carmen Potter

(Right): Revit 3D exterior per-
spective of exterior of room
Courtesy of Carmen Potter

(Above): Two Google SketchUp-
generated views of a conceptual box
Courtesy of Carmen Potter

INTRODUCTION
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As we move the design away from diagramming, each building type takes on certain inherent formal/architectural
characteristics of its typology: a place for worship and assembly is very different from a typical place to live; a
train station is designed for efficient movement of people; a classroom is programmed for tutoring and learn-
ing. The Industrial Revolution provided the background environment for many new building types to emerge. As
many new structures began to adorn the urban landscape with new technological inventions, architects were
confronted with new paradigms to test the methods they were used to, and the new ideas they had developed.
While historic building icons of the past centuries were documented and viewed firsthand, designers of modern
architecture often relied on physical models to do the approximation and forecasting for them. Hence, the steps
from drawings to models were already laid as design methodology in prediction and forecast. Complexity of the
technology in design and building also began to shift from rectilinear form-making to a more organic and dynamic
vocabulary, consistent with the modern age.

For decades, designers relied on descriptive geometry to determine the geometric relationship of lines and
planes and their projective views for constructability. Now with nonplanar and curvilinear forms conceived by
the nontraditional designers, digital modeling has arrived at a very timely period to facilitate in producing these
designs. The availability of the new software now allows designers to perform interactive assessments of their
design actions and design choices.

8 9 = (Left): Photo of interior 10

of Calatrava-designed

Milwaukee Museum

Courtesy of Richard
Weatherby

(Left): Computer-
generated 3-D view of
Mies van der Rohe’s
Farnsworth House
Courtesy of Student
Bojana Martinich,
College of DuPage,
Department of
Architecture

| (Right): Photo of BP
Theater at the Gehry-
designed Walt Disney
Concert Hall in Los Angeles
Courtesy of Carmen Potter

Investigation and Testing of Options

Advancement in computer-aided engineering has also made possible a fruitful collaboration between the artis-
tic side of form-making and the implementation side of constructability. What once took weeks and months of
structural analysis and engineering has now become a conceivable routine in a much shorter period. This permits
designers to act with speed and assurance in reconciling the aesthetic with the engineering.

Rendering and lllustrations as Products of Communication

The primary tools available for designers to communicate their design are (1) drawings, (2) models, and (3) ren-
derings—and, ultimately, the built product at the conclusion of design. Who are the audiences of the communi-
cation? Of course, first and foremost is the designer (the author of the object), not unlike an author makes notes
in working out the drafts and sketch outline of the narrative. In architectural design, the sketches are mementos
and a dialogue with oneself. It is not necessary to be organized and obvious. Sketches may be abstract and self-
referential, with few notes —hardly communicative outside the designer’s mind. When occasion arises to contact
team members and/or clients/users, a designer usually creates more elaborate drawings and models to capture
the spirit of the design. How elaborate and detailed the forms of communication need to be is an open question,
depending on where the design is in the timeline of delivery and how open the study of options is. Often, the role
of graphic media requires written and verbal supplements to focus the discussions on critical issues in order to
move forward. The goal is to communicate the spirit of the design while allowing room for consensus on meth-
odology and on the direction in which to move forward.

An experienced designer has the advantage of using prior knowledge as a foundation for improvement and
efficiency in delivery. With prior experience comes maturity and the ability to refine one’s designs. “Creation is
a patient search”; seasoned designers attain an intuitive level of decision-making, making it appear that a few
rough sketches sparked the genesis of form. Decades of experience in analyzing and synthesizing form pay off.



BASICS 95

Modeling a Deformed Form

Consider making a rectangular block with chipboard. It is quite easy to build simply by cutting chipboard with a
sharp cardboard cutting blade. Next, deform two surfaces into curved planes. How the model will appear de-
pends on the degree of curvature and how smooth the surfaces appear.

Note the resultant image appearance in the photo sequence below.

Student projects on Deformation (this
and next page):

Courtesy of studio professor William
W. P. Chan School of Architecture &
Planning, Morgan State University

In the first year of graduate studio, we have a project exercise assignment on deforming a 2" X 2" X 4"volume. In general,
it is easier to deform one or two surfaces while keeping the other four surfaces flat. The students found out that as the
shapes became more complex, they ran into difficulty fabricating the model.

In the subsequent year, students used sections of the model and deformed the supporting skeleton. The result is the precursor
for digital fabrication, which opens opportunities to make nonrectilinear forms in physical modeling. [PROFESSOR’S STATEMENT]

Student projects on Deformation—Multiple Planes Warping (above): Evenly spaced frame: Babajide Tenabe; Fan-out frame: Karolina Tittel
Courtesy of studio professor William W. P. Chan, School of Architecture & Planning, Morgan State University

STUDY OF DEFORMATION
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Student projects on Deformation: One plane warping (left) and two planes warping (right)
Courtesy of studio professor William W. P. Chan, School of Architecture & Planning, Morgan State University

Object Design versus Space Design

To design a solid object, one relies mainly on externally visu-
alizing and looking from the outside. However, architectural
design consists of both object design and space design. A
building invites the user to enter the building and move around
in all directions. In a sense, the designer is creating a future en-
vironment not yet built. The tools (sketching and modeling) in
design are to help the designer predict the future as he or she
goes about making plans, sections, and elevations in the third
dimension. One can do partial problem-solving much like one
would on a movie set—by focusing on the visual path of the
viewer to choreograph a design experience. It is a circumstan-
tial design strategy that is site- and user-specific, akin to mak-
ing a product design with numerous design constraints. By
this definition of tightly orchestrated form- and space-making,
the designer is inventing a prototype that, upon completion,
can be manufactured if he or she chooses.

When a design is at the early stage of inception and when all
the design decisions are in flux during the conceptualization
stage, study models are often used to ascertain the formal
outcome. However, conceptual models are lacking in details;
this may make these highly abstracted forms not readily com-
prehensible to a layperson. Perspectives are most useful at
this early conceptual stage, when an illustrator’s artistic ren-
dering is most effective in communicating the intended char-
acter of the design without being required to have solved all
the problems.

Digital Manufacturing

The technology of physically constructed 3-D geometries di-
rectly from 3-D CAD data began in the 1980s as a way to make
prototypes of parts for analysis before investing time and mon-
ey in the mass manufacturing of products with industrial state-
of-the-art material and quality control. This faster and more
conceptual product manufacturing, though lacking in machine
quality control, has the advantage of speed and cost savings
when used at the initial stages of product design. It can be re-
ferred to as additive manufacturing, rapid prototyping, layered
manufacturing, or simply 3-D printing. Complex forms can be
fabricated by a simple machine using a broad range of plastics
or metals without any sophisticated hardware or casting.

(Below): Two 3-D views from the same room
Courtesy of Carmen Potter
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(Below): Morgan State University thesis project

3-D printed model of mixed-use residential development
Courtesy of Matthew Richardson

Professor Paul Walker Clarke

In
WY 1)

(Below): George Washington Bridge Bus Station
3-D printed study model

Scale: 4" =1'0"

Courtesy of NY Port Authority
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To understand how 3-D printing works, consider a nonplanar solid cup form with a curved shape design. If a
machine slices up the form into layers thinner than paper-thin and stacks these layers in a proper sequence, the
layers can be fused. This depositing of micro-thin layers of powders upward in the Z direction is an additive ap-
proach to printing on a flat surface, versus a chiseling-off from a solid piece of material (subtractive approach), as
with producing sculpture. At the end we would get a form that is exactly the one conceived in the digital model.
Of course, if we are looking for smoother surfaces, the data increases, and so does the manufacturing time for
each cup. Over the first decade of the twenty-first century, there has been an explosion on the market of avail-
able hardware to bring the efficiency up and the price down (see project at USC using 3-D printing in “Drawing
Approaches” on the companion website). A form may be designed as a BIM model and the data sent through a
3-D printing machine to make the design, or we could scan an object with a hand-held 3-D scanner, enter the
data into the computer, and have the same object duplicated by the 3-D printer. Colors may be added during
data entry to print a color object in 3-D.

There are now quite a few products in the market to be purchased and installed. These machines are not big and
affordable to many offices. A small-scaled study model of a building can be printed in a few hours, and if a larger
model is required, the file may be easily broken down into parts and, after printing, the parts reassembled into a
larger piece. This rapid production of study models or machine parts can be stronger than some metals; thus,
machine parts are now manufactured this way to take advantage of both speed and strength.

(Top left): Computer-generated rendering
showing principles of 3-D printing
Courtesy of William Chan

(Top middle): Study model of a residential project
Courtesy of Andrew Chary Architect, PLLC

(Above): Princeton University Felix (Above): Princeton University Felix Candela (qu right): Boston Society of Architects
Candela Exhibit-—3-D printed model  Exhibit-—3-D printed model of restaurant roof ~ Puilding (52 Broad St., Boston)
of restaurant roof Courtesy of NY Port Authority Courtesy of Munson3d

Courtesy of NY Port Authority

(Below): Stadium study model (3-D printed)
Model photo courtesy of Wesley Wright
Pelli Clarke Pelli Architects

The following pages show some of the most creative uses of study
models before the advent of 3-D printing and digital application in
drawings. With a selection from a range of projects in the latter
part of this chapter as case studies, it is evident that drawings, real
models, and virtual models continue to be instrumental in making
architecture. Advanced computation in engineering also facilitates
the construction of some of the most imaginative forms, which pre-
viously had eluded reality. Now 3-D printing is taking design to a
level previously limited by the drawing stage. The case studies on
the following pages also reflect personal choices designers made in
the use of manual versus digital tools.

3-D PRINTING AND DIGITAL FABRICATION
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TWA AIR TERMINAL—NEW YORK

The design of the TWA terminal in New
York by Eero Saarinen exemplifies a
groundbreaking approach to the design
of a nonrectilinear building in the mid-
twentieth century, when computer-gen-
erated 3-D modeling had not yet been
invented for professional use.

With a symmetrical plan, the organic
formal volume—both inside and out—
posed challenging engineering and ar-
chitectural objectives for any designer to
meet.

The pictures of the recently renovated interior at
left and bottom shows the built solution. Saarinen
was attempting to make the form of the small inte-
rior elements consistent with the formal language
of the building in expressing a metaphor of flight.

The building design method is a precursor to the
CAD/CAM works that followed decades later, as
in the works of Frank Gehry and many others.
Considering that the design was conceived and
built more than half a century ago, with tools con-
sisting of large-scale models and drawings, it was
way ahead of its time in setting the direction of
futuristic formalism.

Photos: TWA Terminal

New York, New York
Courtesy of David Leventi, photographer
David Leventi, New York
www.davidleventi.com
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STUDY MODELS OF LONDON CITY HALL

(Courtesy of Norman Foster Architects, London)

-

A\

The study model above of a house by Anthony Ames
is still an important tool for architects in assessing the
formal outcomes of the design moves.

This model of I. M. Pei’s design icon, the East Wing
of the National Gallery in Washington, D.C., shows
the care invested in a definitive method of studying
design in great detail on a scale at which Pei could
immerse himself to view the space at a personal level.

BASICS 99

In London, architect Sir Norman Foster used dozens of
study models to understand the formal possibilities of
the London City Hall (page 472) as a sustainable design.
Now his office uses in-house rapid prototypes to manu-
facture 3-D printed models at a much faster pace, thus
increasing both efficiency and precision in design.

Presentation model of the East Wing of the National Gallery of Art,
Washington, D.C. (above) and large-scale study model (below)
Courtesy of I. M. Pei & Partners

EARLY USE OF STUDY MODELS
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The architect/educator used rapid
and accurate sketches as a primary
tool in arriving at his very detailed
design decisions without building
any models. When all the plans/
sections and elevations were syn-
chronized, CADD drawings were
then introduced during the con-
struction documentation phase.

3 Lt 3
On the design of the Gandbhi residence, everything was conceived - 3 ! g
in hand drawings first, and also sketched-on during the develop- a = | ’é-’
ment of CADD drawings. [ARCHITECT'S STATEMENT] =

CADD SECTIONS

Drawings and photos: Gandhi Residence, lllinois
Courtesy of Mahendra Parekh, Architect
SP Arch, Inc.
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The conceptual design stage of the Tibet Center, which consists of exhibition spaces, visitors’ sleeping quarters, gift shop,
dining room, and offices, involves many tools. Initially there were hand drawings, computer modeling, and eventually
a large-scale study model with demountable components for the study of the building’s interiors. The study model also
functioned as a presentation model. [ARCHITECT'S STATEMENT]
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COMPUTER-GENERATED WIREFRAME OF INTERIOR SPACE

(This and next page): Tibet
Center, Tibet
Courtesy of William W. P. Chan,
Architect
= Team: William Chan, Don Duncan,
Tl I Chris Rice, Nicholas Linehan

‘ (Landscape Architect)

Client: Future Generation, U.S.A.

DESIGN OF LARGE-SCALE PROJECTS
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The 300-acre urban design devel-
opment proposal involved land-
use and circulation layouts with
illustrative views of the overall
character of the proposal. We
used 3-D computer modeling
printouts (AutoCAD) as a base for
overlaying the hand drawing for
final presentation. This is a very
effective means of visual commu-
nication without really designing
the many buildings.

[ARCHITECT’S STATEMENT]
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(This and facing page):
Plainsfield Town Center,
Illinois
Courtesy of William W. P.
Chan, Architect
Team: William Chan,
Don Duncan, Chris
Rice, Nicholas Linehan
(Landscape Architect)
Honorable Mention in
National Competition

DESIGN OF LARGE-SCALE PROJECTS



CASE STUDY—COMMUNITY BUILDING

104 CHAPTER 3: INTRODUCTION TO THE DIGITAL-MANUAL INTERFACE

LIBRARY OF FORBIDDEN BOOKS

Project derives its form from two major considerations: the site and the program. The site is an urban lot in the historic dis-
trict of downtown Baltimore, Maryland. The building responds to its urban context by presenting a facade that holds the
edge of the street and maintains the continuity of the urban fabric of buildings and streets, and by maintaining the scale
and proportions of the adjacent buildings.

Programmatically, the library holds a collection of rare and previously banned books. There was a desire to put these books
on display but in an unattainable way, and from this the concept of the book vault emerged. The cylindrical vault floats
above the ground with solid walls and a glass top and bottom. Views into this banned vault are possible only obliquely
from below and from a gangplank that extends to an opening in the vault, where a robotic arm that rotates inside the vault
delivers requested volumes to the hands of the readers. The vault becomes the centerpiece of the project where the building
program continuously references it and the circulation wraps around it, reinforcing the sense of a powerful yet elusive pres-
ence. [ARCHITECT'S STATEMENT]
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Design-drawing process explored
through freehand sketches, 3-D
sectional studies, and schemat-
ic volume models. This process
investigates the design concept
of overlapping spaces. The con-
vergence of spaces is investigat-
ed through a series of sections—
by taking a simple sectional
sketch of schematic programs
and extruding it into a three-
dimensional sectional model.
[PROFESSOR’S STATEMENT]

(This and facing page): Student project
by Kathrine Gella

Cultural Emporium

Courtesy of Professors M. Saleh Uddin

and Ameen Farooq

Department of Architecture

Southern Polytechnic State University,
Georgia



BASICS APPLIED 107

ST13A0N ANV S3IHOLax>d@XS—N0oILvdO1d X3

NHOd N9IS3Qa




CASE STUDY—RELIGIOUS BUILDING

108 CHAPTER 3: INTRODUCTION TO THE DIGITAL-MANUAL INTERFACE

..
ORTHODOX SYNAGOGUE
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/_ : c!);izq S e s3%07'¥3.Q% (This and facing page): Student project by Kordae Henry
= oy b AHICF+
: ELEW Urban synagogue
Medium: Revit
/ Courtesy of studio professor Leon Bridges
School of Architecture and Planning

Morgan State University

Senior project of the fall semester required stu-
dents to design a religious structure that dem-
onstrated an ability to work with the site, existing
building context, and conceptual client-based

CONCEPTUAL SKETCH criteria.

PARKING LOT/ EAST PERSPECTIVE APPROACH FROM LIBERTY HEIGHTS AVENUE
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GREEN ROOF CORRIDOR (WALKING TO SYNAGOGUE)

ORTHODOX SYNAGOGUE SYNOPSIS

This design takes important artifacts from Jewish history
to form and create a contemporary Jewish Orthodox
synagogue. By traveling through the site you will see
that the building rises from the ground as they, too, have
risen—through slavery, tragedy, and nomadic despair. |
used the the Ner Tamid and Shofar and an artist named
Matisyahu as a concept to transform and challenge pre-
vious ideas of traditional Jewish architecture.

[ARCHITECTURE STUDENT'S STATEMENT]

PHYSICAL STUDY MODEL

WEST ELEVATION

CASE STUDY—RELIGIOUS BUILDING
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CONCEPT
DIAGRAM

Studio Project: Urban Parking Garage

The design of this building was conceived and executed without any hand drawings. It exemplifies a common
pedagogy of young students’ digital skills.

Project: Parking garage
Location: West Market
Street, San Francisco
Courtesy of Godwin Obami
Academy of Art University,
San Francisco

Instructor: Paul Allen
Theme: Weaving a new
urban fabric

The building, aside from its primary function,
will help create a new urban fabric for West
Market Street of San Francisco. This will mark
the start of a new architecture—one that'’s
expressive, creating a cluster of gestures within
the built environment. The form sits on the site
in a dramatic way, expressing a paradox of
detachment and interaction. The light emanat-
ing from the structure initiates a rather roman-
tic feel, adding to the dramatic nature of the
design—a “Romeo and Juliet” character; purple
and pink lights. This creates a new reaction to
parking garages, seeing them as an expressive
structure rather than a cold concrete structure.

[DESIGNER’S STATEMENT]




..

BAsIcS APPLIED 111

When designing architectural
projects while utilizing 3-D pro-
grams, it is important to have a
thorough pipeline established.
Throughout the entire process
the pencil is an important tool
for sketching quick ideas and
diagrams; however, the final
result is always a product of
the kind of software you use.
I have chosen to use Autodesk’s
Revit architecture for construc-
tion documents and Maya for
3-D renderings. These two pro-
grams are made by the same
company, which helps when
transferring computer mod-
els from one software to the
next. | first use Revit architec-
ture because it is a well-proven
BIM program that allows for
efficient construction docu-
ment production as well as the
ability to simulate engineering
tests, such as mechanical and
electrical loads. | then transfer
my computer model to Maya,
an entertainment software best
suited for quick and photoreal-
istic images. In the end, depend-
ing on whether | am making a
movie or a static image, | use
Adobe’s Photoshop or After
Effects to do touch-ups and
bring it all together for the final
composition.

[ARCHITECTURE STUDENT'S

STATEMENT]

Images: Student project by Samir Taylor
Conceptual courtroom

Courtesy of studio professors Paul
Walker Clarke and William W. P. Chan
School of Architecture & Planning,
Morgan State University

RENDERED STUDY MODEL
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Close-up of wood curtain wall
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View of lobby looking west View of lobby from upp

Arena Stage at the Mead Center for American Theater

The design of the new Arena Stage at the Mead Center for American The-
ater was inspired by the vision of Molly Smith, Arena’s artistic director, for
“a theater for all that is passionate, exuberant, profound, deep, and dan-
gerous in the American spirit.” Building on Arena’s illustrious history and
close relationship with the Southwest Washington community, the rein-
vented Arena Stage effectively doubles the facility, allowing for state-of-
the-art technology and modern amenities, including spacious workspaces
for rehearsals, set design, and construction; classrooms for education
programs; office space; community gathering spaces; a centralized lobby,
box office, and concessions; and underground parking. The project in-
cluded restoration of two existing theaters—the Arena’s original theater-
in-the-round and the Kreeger. In addition, a new 200-seat experimental
theater, the Kogod Cradle, supports production of new American plays.

Adramatic roof and wood/glass curtain wall encompass the three theaters and
offer views of the adjacent Washington Channel and Washington Monument.
Through careful site design and bold sculpting of the structures, a renewed
image for the neighborhood has been created that fosters public activities in
and around the buildings. The project has been a catalyst in the community,
spurring redevelopment of the surrounding area. [ARCHITECT'S STATEMENT]




View of lower lobby entrance—
looking north

TRANSVERSED SECTION

For a more in-depth coverage of this architect and other architects (interviews, etc.) in this chapter, see the book’s

companion Web Resources guide.
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View of front entrance—
looking north

View of lobby looking east from upper lobby

Images (this and facing page): Arena at the Mead Center for
American Theater
Washington, D.C.

Medium: Rhino 3D, AutoCAD 2004

Photos by Nicole Lehoux

Courtesy of Bing Thom Architects, Vancouver, British Columbia

CASE STUDY—CULTURAL
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NEW FLOOR PLAN

This addition exemplifies a masterful
integration of an addition to an exist-
ing house by working the design from
the inside out and the outside in. The
massing diagrams show a simple
idea worked through all of the details
in their finality.




The existing house is a picturesque 1920s suburban house set on a leafy
knoll next to a pond; its high gables and leaded windows further enhance
the Grimes fairy tale image. As in most fairy tales, there was a downside: the
kitchen was a cramped dark space with failing fixtures, ugly cabinetry, and
cracked floor tiles. Initially the client had imagined renovating the kitchen
and adding a sunroom. This option proved to be impractical, as the only sym-
pathetic site to add on to the house was on the north facade, so we suggested
that the existing kitchen should be converted into a den and a new addition
on the north facade should contain the kitchen.

The gable end of the house contained the dining room with the master bed-
room above. The concept was to extend the house with a volume that cor-
responded exactly with the gable; this maintained the scale and form of the
house. A band of glass was introduced to separate the existing structure from
the new and further abstract the connection between the two. The resulting
double-height space is flooded with natural light and is the antithesis of the
cozy cottage interior aesthetic of the rest of the house; however, together they
complement each other. A single-story glass corridor links the addition back to
the new den and provides a new entry point for the back door.

The intention was to complement the existing house in volume and material,
but not to copy it, thereby allowing both the old and new to have their own
integrity. In keeping with the simple design concept for the exterior of the
new addition, we choose cedar siding. This matches the existing cedar roof
shingles but contrasts with the white stucco of the house. Sliding glass-panel
doors replace the French windows at the north end of the dining room, open-
ing that space up to the kitchen.

The interior of the kitchen is simple and abstract. A wall of cabinetry con-
taining the refrigerator is flanked by two marble counters—one containing
double sinks in front of a ten-foot-tall window, the other the range oven. The
wall cabinetry opens and folds back to reveal additional counter space. The
kitchen opens onto a small breakfast patio on one side and the new glass
corridor on the other. It is an extremely light and airy space, shaded in the
summer by overhanging mature deciduous trees and warmed in winter by
radiant-heated limestone floors. The floor extends into the glass entry hall,
in which a white lacquered panel wall contains the coat closet and laundry.
[ARCHITECT'S STATEMENT]
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Images: Shorthills remodeling
Shorthills, New Jersey

Medium: Vectorworks

Courtesy of Architect Messana O'Rorke.

New York City

© Photographer—Elizabeth Felicella

CASE STUDY—RESIDENTIAL



CASE STUDY—RETAIL/MIXED USE

116 CHAPTER 3: INTRODUCTION TO THE DIGITAL-MANUAL INTERFACE

CRYSTAL LATTICE SYSTEM

(Courtesy: Wikipedia)

CONCEPTUAL SKETCH

PROJECT
CRYSTAL

PLAZA ELEVATION

LONGITUDINAL SECTION

= -

MASSING DIAGRAM

PHYSICAL STUDY MODELS

Inspired by the lattice structure of crystals, this
retail building provides individual brand identi-
ties for multiple tenants.

Located in the Times Square District of New York
City, the architecture of the building captures the
excitement of the neighborhood.

The process began by identifying the program
massing and locating the various components
on site.

Program volumes were created in a 3-D applica-
tion, then manipulated to conform to zoning
and building code requirements. The resultant
massing is shown above in the massing diagram.

Moving between hand sketches, physical study
models, computer modeling, and digital graph-
ics, the architecture of the building gradually
emerged. Throughout the conceptual design
stage, the image of crystallized forms guided
design and aesthetic decisions. This required bal-
ancing the manifest implications of practicality
with the artistry of design.
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As the design and program became
more finalized, additional layers of
detail were built into the computer
model, while being very aware to
minimize the number of surfaces. A
series of test renderings were done to
control lights and shadows, as well
as material behavior in the program.
Simultaneously, site photos were
manipulated and rendering views
were finalized, allowing for the model
to be placed in context.

Once final renderings were complet-
ed, postproduction work took place.
To cut down on rendering time and
as a way to control anomalies such
as unintentional reflections, material
textures and surface conditions such
as construction joints, grilles, and lou-
vers were done in postproduction.

Multiple layers were created to bring
about the impression of foreground
and background. The layers also help
in enhancing the perceptual quality
of realism in light, colors, brightness,
and contrast.

Once completed, copies of varying res-
olutions and sizes were generated for
appropriate final presentation uses.
[ARCHITECT'S STATEMENT]

APPROACH ON WEST 42ND STREET

Courtesy of Kenneth Park
Architects, N.Y., N.Y.

PROJECT TEAM: .

Kenneth Park
Paul Madden
Owen B. McEvoy
Robert Holub
Stephen Kandora

PROGRAMS USED:

SketchUp - - !
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Five floors of irregular plans
forming terraces
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Six floors of identical plans

The tower building in plan is a simple
square of 45 m x 45 m, with 42 floors and
an overall height of 200 m; and it features
a total aboveground floor area of 80.500
m? A skirt building partially frames
the tower in the base zone, where the
entrance area, the public business hall,
and a high-class restaurant are located.
[ARCHITECT'S STATEMENT]
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Vertically in section, the tower is a
layered structure featuring two dif-
ferent zones of five to six floors, each
of which repeat and alternate three
and four times. One such zone has six
identical floors with a square outer
perimeter. [ARCHITECT’S STATEMENT]
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The SFB Tower building con-
trasts with the stock exchange
building. In actual fact, it con-
trasts with any high-rise in the
vicinity, because it is different.
With its memorable design in an
exposed corner position of the
cluster, it becomes a dominant
statement within the high-rises.
[ARCHITECT'S STATEMENT]

The design of this office tow-
er in the rapidly expanding
downtown area of Shenzhen,
China, incorporates terraced
gardens in the vertical section
of a high-rise building.

Images (this and facing page): SFB
Tower, Shenzen, China

Medium: Computer generated
Courtesy of Hans Hollein, Architect,
Vienna, Austria
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My first thoughts when beginning the design were two recent phenomena
concerning art museums throughout the world today. The first trend, which has
become widely known as the “Bilbao Effect,” was born from the Guggenheim
Museum in Bilbao, Spain, designed by Frank O. Gehry and completed in
1998. The strategy was to create sculptural architecture in an internationally
unknown city to draw tourism, and it was ultimately a success. But there is an
opinion that this kind of architecture spoils its functionality by disregarding the
concerns of artists and staff, to produce a personal monument resulting in poor
conditions for displaying and viewing art.

As an example at the other extreme, there is a method of renovating old industrial
architecture to produce an optimal space for the exhibition of works, however
neutral the architecture may be. The Tate Modern in London and the Dia:Beacon,
completed in 2003 in upstate New York for the Dia Art Foundation, are success-
ful examples of such. Rather than choosing either extreme, | thought to create
a design concept that considered the ease of displaying and viewing art, while
architecturally leaving a deep impression with visitors.

In order to create functional spaces, | articulated the program into simple vol-
umes with a clear circulation amongst them. They were arranged three-dimen-
sionally in order to simplify their functional interrelationship.

The general galleries, with varying requirements for lengths, were based on a
15-meter-wide module to create three simple square tubes with long, 90-meter-
deep rectangular volumes inside. The three tubes are stacked vertically and
arranged around a hexagonal steel frame tower that contains the stairs and
elevators. The space created beneath the tiered ceilings of the three shifted gal-
lery tubes makes up the Grand Nef Gallery.

The main purpose for this annex to the Centre Pompidou was to be able to
show more works to the public—only about 20 percent of the entire collection is
exhibited in Paris—and to be able to display the very large works that cannot be
shown in the Paris museum due to the 5.5-meter ceiling height under the beams.
To accommodate this requirement, 18 meters was maintained as the highest
ceiling height under the Grand Nef Gallery.

The site is the location of the original switchyard south of the current station,
and is isolated from the urban center of the city to the north. To establish con-
textual continuation with the city, the large picture windows at the ends of the
three gallery tubes frame views to the city’s monuments.
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Aside from the three gallery tubes, there is a round volume containing the Creation Studio, with a restaurant on top,
and a square-shaped volume containing an auditorium, offices, and other back-of-house program spaces. A timber roof
structure in the form of a hexagon hovers over all of the separate volumes in order to unify them into a cohesive whole.
To the French, the hexagon is a symbol of their country, as it is similar to the geographical shape of France. Furthermore,
the hexagonal is composed of a pattern of hexagons and equilateral triangles inspired by traditional woven bamboo hats
and baskets of Asia. Although it is preferred to form triangles to create in-plane stiffness, by dividing up the whole surface
into triangles, six wood elements would converge at each intersection, producing extremely complex joints. By creating
a pattern of hexagons and triangles, only four wood elements ever intersect. The intersections do not use mechanical
metal joints, because if these were used, the surface would become voluminous and the lengths of the elements would
all become unique, increasing the complexity and also the cost of the joints. Instead, each member overlaps one another
in a manner similar to bamboo wickerwork. This idea came from a traditional woven Chinese hat | found in an antiques
shop in Paris in 1999 while designing the Japan Pavilion for the Hanover Expo. | was collaborating with Frei Otto to design
the pavilion as a paper tube grid-shell structure, and since first seeing his design of the Institute for Lightweight Structures
and Conceptual Design at the University of Stuttgart, | had been fascinated with the tensile wire-mesh structure while also
being left with some doubts.

Images: Centre Pompidou-Metz
Metz, France

Medium: Computer-generated

Ove Arup, London - Cecil Balmond

Structural Engineers

Courtesy of Shigeru Ban Architects

© Photos: Didier Boy de la Tour
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When | saw the Chinese hat, these doubts were cleared. Frei Otto’s wire-mesh allowed the formation of an interesting
three-dimensional interior space using the minimum amount of materials, but in the end the wire was only a linear mem-
ber; and in order to build a normal roof, a timber shell had to be formed over the wire-mesh. When | saw this, | wondered
about the possibility of making a grid structure using wood (laminated timber) that can be easily bent two-dimensionally,
where the roof can be placed directly on top. Since timber can be used as both a tensile member and compressive member,
I thought it could be realized as a compressive shell structure, in addition to being a tensile mesh structure. Since then, |
have continued to develop timber structures, such as Uno Chiyo Memorial Museum Proposal (Iwakuni City, 2000), Imai
Hospital Daycare Center (Oita, 2001), Atsushi Imai Memorial Gymnasium (Qita, 2002), Bamboo Roof (Houston, Texas,
2002), and Frei Otto Laboratory Proposal (Cologne, Germany, 2004); and this work has culminated in the now completed
roof of the Centre Pompidou-Metz. During the competition phase, through ties from Bamboo Roof, Cecil Balmond of Arup
was in charge of the structure for the roof, and a timber and steel hybrid structure was proposed; but after winning the
competition, as stated above, a completely timber roof structure was developed.

Another important aspect of the concept is the continuation of interior to exterior spaces, and the sequence of spaces born
from these relationships. Buildings are generally boxes that begin only when the interior and exterior are separated by walls.
However, a space can be created with the presence of just a roof. In recent years art has become more and more conceptual,
to the extent that it is distancing the general public. An increasing number of people are not willing to pay money to enter
a box to view works that they may not even comprehend. Instead of a box, the museum is a gathering place under a large
roof that is an extension of the surrounding park. As it is easier to enter without the presence of walls, the facade was com-
posed of glass shutters that can be easily removed. Mies van der Rohe’s New National Gallery in Berlin has walls that are all
in glass; but it is only visually transparent, and cannot be called physically transparent. The large volume of the forum can
be accessed free of charge, where people can have tea and freely enjoy the sculptures and installations there while they are
drawn by glimpses of the artwork in the galleries, and gradually experience the sequences of spaces as they proceed further.
The interstitial areas between the large roof and each volume have various functions. First, it is a forum space for gathering.
Second, on top of Gallery Tubes 1 and 2, it is an exhibition space for displaying sculptures, taking advantage of the natural
light filtering in through the roof. The 840 square meters of these two exhibition spaces were extra spaces not originally
requested in the program. Unfortunately, the restaurant atop Gallery Tube 3 that was originally proposed during the compe-
tition had to be cancelled for budgetary reasons (according to French building code, general-purpose floor use higher than
28 meters above the ground is considered a high-rise building, which makes emergency evacuation and safety precautions
very complex). These are the concepts of this architecture. [ARCHITECT'S STATEMENT]
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3-D AERIAL VIEW—COMPETITION STAGE

Images (9 pages): Guangzhou
Opera House

Guangzhou, China

Courtesy of Zaha Hadid Architects
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The dynamism of China’s development is breathtaking; throughout the entire country, you can sense the enthusiasm,
ambition, and boundless energy of the upcoming generation. It is a very rewarding experience to see the completed
Opera House, and | am very grateful to the city of Guangzhou. There are very few places in the world today where archi-
tects can find such forward-looking, enthusiastic clients with such passion for innovation. I first travelled to Guangzhou in
1981—at the beginning of my career—and the contrast to the Guangzhou we see today could not be greater. The design
of the Opera House reflects China’s rich cultural history, but also the remarkable future China will play on a worldwide
stage.

The Opera House design has to play a role in its cultural context and immediate settings. We knew the opera house would
be set within a new master plan of civic and commercial projects, so our concept of gradually lifting the landscape to
draw in visitors, and the interplay of the two sculptured volumes on this public arena, gave us an opportunity to propose
this scheme in China with a poetic analogy.

In Chinese culture, certain analogical thinking makes sense, and the idea of pebbles and rocks on the banks of a stream
is actually very meaningful for a project located next to the Pearl River. As designers, this is more of a technique for us to
articulate the relationship of an object within a landscape, describing how the design is informed by its context. So, when
designing the building we were not thinking so much of metaphor, but more in terms of analogy—the landscape anal-
ogy—where features of a natural landscape are expressed within the architecture. For example, the smooth transitions
between territories and zones, and smooth transitions between levels.
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EAST ELEVATION

STRUCTURAL PROPOSAL—COMPETITION STAGE ROOF-FRAMING DIAGRAM OF
OPERA HOUSE BUILDING

N GUANGZHOU OPERA HOUSE
7T FLAN LEVEL 5.00M

18 8 m 0

“Spatial folded-plate triangular lattice structure” is used for the first time in the design of the structure of this building. As a
steel structural system, it is most applicable to the design of enclosures of irregular-shaped buildings. The ingenious solu-
tion takes into consideration of resistance to earthquake, efficient constructability, and elegant detailing with architec-
tural materials. The built result is a testimony of complete integration of engineering and visual appearance. The organic
appearance on the exterior is reflected on the fluidity of the interior. As presented by Huang Tai Yun, Senior Structural
Engineer, the design is exemplary of a world-class iconic collaboration of artistic and scientific disciplines.

CASE STUDY—CULTURAL
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It is always exciting when architectural concepts can be delivered through a new construction technique, and some
examples of this can be seen in the Opera House project. For example, the main steel structure is entirely asymmetrical,
and, though complex, embodies an innovative combination of age-old methods and new technologies. To ensure rigid-
ity, the 59 steel joints of the main structure all differ from one another and are sand-cast (as in a medieval bell foundry)
and assembled accurately using laser and GPS positioning systems.

The requirements in an auditorium for Western and Chinese operatic performances differ significantly. It was important,
therefore, that the layouts and interiors for this space were established early on, with the support of the acousticians
(Marshall Day Acoustics) and theater consultants.

The two traditions of Chinese and Western opera are mutually exclusive. With Western opera the focus is on natural
acoustics, whereas in Chinese opera the drama and story have priority and audio equipment is used on almost every
occasion. Our research into opera house and auditorium design over the past twenty years has shown us the many ben-
efits of asymmetrical auditoriums—they can give a real depth to the natural acoustics. All three acoustic parameters—
reverberation, sound pressure (volume), and clarity—need to be balanced, and we worked very closely with Marshall Day
to optimize the performance of the space. To take one example, we molded dips into the glass-fiber-reinforced gypsum
(GFRG) panels toward the front of the auditorium, where the sound pressure was required to be toned down. The deeper
and closer together these dips are, the more effective they are at toning down the pressure. For Western productions,
the space is designed to ensure perfectly balanced acoustics with concealed lighting and audio equipment that can be
revealed as needed.

i

©lwan Baan

The day and night photographs are
expressive of a civic and cultural icon
reflecting its futuristic role in a dynam-
ic and ever-expanding city.

The form of the building composition
offers a kinetic quality of two build-
ings in motion. The plaza side of the
building shows a dialogue of solid and
void, layering and transparency, with
a simple paved ground contrasting
with an open sky.

The facade side of the building
touching the pool is sculptural and
Barogue-looking, with a doubling of
the image through reflection (see pp.
320-23).

©lwan Baan

CASE STUDY—CULTURAL
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The interior of the Opera House’s main auditorium space is a champagne-colored gold space with a gloss finish—similar
to the appearance of luxurious silk. This is continued into the seating, which is also copper-toned. The overhead lighting
is a constellation of very small white LED lights. As with all our work of the past ten years, we wanted to achieve the ulti-
mate fluid space to deal with the complexities of the demanding acoustic engineering, as well as with the complicated
programming requirements that allow for a variety of events and performances in the building. Therefore, we have con-
tinued the seamless organic architectural language in the asymmetrical auditorium space. Glass-fiber-reinforced gypsum
(GFRG) panels have been used to create one single surface with many pleats and folds that house a variety of acoustic
panels and extend into the space to accommodate seating areas.

Computing was essential in all aspects of the design and construction of the Opera House, but most especially the interior
of the auditorium. The contractors made bespoke wax molds to create the GFRG panels, allowing for seamlessness of the
auditorium’s complex geometries. These molds were fabricated directly from the 3-D computer files we supplied, allowing
for an almost perfect precision—making the interior a truly uplifting and transformative space.

The exterior is clad in triangular granite sections that correspond with the structure. A charcoal-colored granite with a
rough texture is used on the larger of the two “twin boulders” that house the main auditorium, and a lighter white color is
used on the smaller structure that houses the multifunction hall. These textured finishes reinforce the overall design con-
cept of the project as boulders, eroded by water, on the banks of a stream—a continuation of our architectural language
of landscape formations and natural systems. Tessellated triangular glass sections emphasize the crystalline nature of the
design and open up the public areas of the Opera House.

[ARCHITECT'S STATEMENT]

Images: Guangzhou Opera House
Guangzhou, China

Media: Rhino, Maya, and AutoCAD

Courtesy of Zaha Hadid Architects
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© Matthew Richardson

Dynamic view of exterior space between two
building masses and glass tower beyond

A sense of motion looking at structural
supports in parking structure

© Matthew Richardson

Longitudinal section through the Opera House (left) and the multipurpose hall (right)

BASICS APPLIED
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View of Opera House beyond from under-
ground parking structure with integration of
triangular lighting above

©lwan Baan

Views of public areas and lobby of Opera House—the interior volumes of a dynamic spatial experience, with a
sense of juxtapositioning of structural expression and sculptural interplay of geometric and organic shapes, both
smooth and textural

View of lobby showing complexity View of lobby at entrance
of massing volumes in public area to Opera House

© Matthew Richardson

©lwan Baan

© Matthew Richardson

©lwan Baan
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SECTION THROUGH THE OPERA HOUSE

Competition stage renderings are by necessity conceptual.

OPERA HOUSE INTERIOR—COMPLETED BUILDING

© Matthew Richardson

CASE STUDY—CULTURAL
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Scaled plans, elevations, and sections are architectural drawing conventions that
permit the representation of three dimensions at a smaller scale. These multiview
drawings are the result of projecting orthographically and help to depict a three-
dimensional form—like a building—in various, related two-dimensional views. With
these projections, design aspects related to space, scale, and configuration can be
studied.

In the previous chapter on digital/manual interfacing, you got a preview of the cur-
rent diversity of forms in building design that manifest a variety of shapes, some of
which are nonrectilinear. The advent of sophisticated digital design methods cou-
pled with cutting-edge engineering technology made it possible to design and build
these structures. One might raise questions regarding the extent and limitations of
orthographic projections of plans, sections, and elevations if a designed object does

133
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not lend itself to this type of proven geometric analysis. However, a majority of built forms
consists of a right-angled assemblage of parts, and it is therefore critical to understand the
fundamental procedures of manual technical drawing shown in this chapter.

The intent of this chapter is to introduce the potential and capabilities of multiview drawings
and graphic symbols, and the kinds of information they can communicate.

The following are some of the important terms and concepts you will learn:

Orthogonal Orthographic projection Plan

Section Reflected ceiling plan Elevation

Roof plan North arrows Graphic scales
Stairways/ramps Doors Windows

Conventional Orthogonal Terminology

Toric: CONVENTIONAL ORTHOGONAL TERMINOLOGY
Forseth 1980, 66-75.

Chapter Overview

After studying this chapter, you will have a detailed understanding of drawing conventions such as plan, ele-
vation, and section, as well as north arrows and graphic scales. For continued study, refer to Forseth 1980.
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Drawings: Hoover Camping Cluster in the Hoover Outdoor Education Center
Yorkville, lllinois '

Medium: Ink on Mylar Photograph by Bruce Van Inwegan

Courtesy of Tigerman McCurry Architects, Ltd. Courtesy of Tigerman McCurry Architects, Ltd.

Historically, buildings have been described using an orthogonal (right-angled) two-dimensional drawing sys-
tem. The nomenclature used for the various orthogonal views is shown here. Popular architectural terminol-
ogy such as “floor plan” is common knowledge for the layperson.

Small building types like residences are usually drawn orthogonally at a scale of 6" = 1'0" or 4" = 1'0".
A smaller scale (16" = 1'0") can be used for larger building types such as hospitals and schools. A knowledge
of orthogonal conventions and graphic symbols is necessary for architectural drawings and presentations.
This chapter isolates and explores these topics in detail.

INTRODUCTION
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The horizontal plan plane is always

parallel to the level ground.

The frontal elevation
plane is always verti-
cal and 90° to the level
ground.

The principal planes,
along with three addi-
tional adjoining planes
(back or rear, left pro-
file, and bottom), form
a closed glass box.

All lines of sight and projection
lines are perpendicular to the
principal planes. They see an
image of the object projected.

Ortho literally means “right
angle.” Orthographic projec-
tion refers to the transfer of
images created by perpen-
dicular projector rays striking
a transparent glass plane. The
rays are always parallel to
each other.

The profile elevation plane is
always at right angles (perpen-
dicular, 90°) to the other two
planes.

All three principal planes
are perpendicular to one
another. Each two-dimen-
sional principal plane can
be classified as a picture
plane because it records a
picture image of the object.




folding plane line

The graphic line symbol for a
folding plane line or “hinge”
line is ————
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The folding plane line is the intersection of any two
principal planes. If a transparent glass box is opened
on its folding plane or “hinge” lines, it will become a
two-dimensional surface. The plan and profile eleva-
tion planes are rotated to become a part of the frontal

elevation plane’s extension.

———

TOP

45°

FRONT

SIDE

iz
||

Drawing: The Coxe Studio

Block Island, Rhode Island
18" X 24" (45.7 X 61 cm), Scale: 14" = 1'0"
Medium: Pencil on vellum
Courtesy of Venturi, Scott Brown and
Associates, Inc., Architects

The above example shows two true-
size profile views (elevation and section).
Orthographic drawings are true-size and
true-shape views that are related on a two-
dimensional surface. When two planes are
perpendicular to a third plane, any point
in space (such as a) will be seen twice an
equal distance K behind the third plane,
where K can be any distance. In construct-
ing related orthographic views, use a 45°
diagonal line from the intersection of the
folding plane lines. Proper distances can
then be transferred with projector lines from
the top or horizontal view to the side or
profile view.

ORTHOGRAPHIC VIEWS



ELEVATION/PLAN/SECTION
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Any surface not paral-
lel to the picture plane
will appear foreshort-
ened. Surfaces paral-
lel to the picture plane
produce true shapes.

In a plan, a horizontal plane cuts through the building so
as to remove that part of the building above the cutting
plane. Floor plans express and communicate the intent
of a design as well as the feasibility of a layout.

In a section, a vertical plane cuts through the ﬂ
building lengthwise (longitudinally) or crosswise
(transversely) so as to remove that part of the

building in front of the cutting plane.

In an elevation, the image is projected onto
a vertical picture plane. A building elevation
shows vertical-dimension relationships, the
organizational massing, and the scale of
the fenestration. It also shows the loca-
tion of doors and windows, as well as the
pattern and textures of the construction
materials. Only the ground plane outside of
the building will be shown as a solid cut line
or a solid mass.

G 1 pENP

elevation

To facilitate understanding of the viewer
direction and location on sectional cuts,
a line with labeled direction arrows (in
this case [below], B-B) should always be
shown in the plan view.

=

floor plan

Design sections normally do not show the
foundation piers to reference the datum
line, but rather show a toned or solid cut
ground mass, or an edge line between sky
and ground.

|

longitudinal section

| l |
0,

In essence, plans, sections, and elevations are measurable aspects of a project to assist the designer and/or
professional in comprehending the true scale of a design. These fragmentary two-dimensional projections are
often collaged into the presentation page to heighten the visual sense of graphic communication. The cognitive

experience of an object is three-dimensional and dynamic.
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Drawing: Casa Poli
Collumo, Chile
Medium: Pen and ink
Courtesy of Pezo von
Ellrichshausen Architects

Perched high on a cliff
at the world’s edge with
commanding views of
the ocean, this economi-
cally built comfortable
weekend retreat pro-
vides an ideal location
to stimulate the creative

(] &m

RN mind of artists. This
firm’s hand-drawn sliced
sectional axonometrics
are always superb.

© Cristobal Palma

These two building sec-
tions reveal the roof struc-
ture, the supporting walls,
and the ground line cut
(which can be a heavy
solid profile line or a toned
area). Section cuts can be
solid black, profiled with
a heavy line, or rendered
with a shade of gray.
Lines seen beyond the
cut are elements of the
interior elevation (doors,
windows, interior roof
structure, etc).

I

building section

i
> | o]

building section

A building section is analogous to the plan (horizontally cut section) except that the continuous cutting plane
is vertical. Removing that part of the building in front of the plane reveals a cut section of the interior space.
Logically, sectional cuts in architectural drawings are most often done parallel to walls in either the front or the
side elevation. These sections are then properly annotated, as explained on the previous page. Other types of
sectional cuts (such as offset cuts) tend to be more complex. The location of the sectional cut and the direction
of view is left to the discretion of the architect/designer. Try to be very descriptive in showing the configuration
and scale of the contained spatial relationships.

BUILDING SECTION



SECTION TYPES
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The contour that defines where the sky (or space above) meets the building mass and the ground line deter-
mines the configuration of any site section. The primary function of a site section is to relate any building design
to its contextual environment. It is quite common to see large site sections that show multiple cut sections of
the building complex in combination with elevations of the same complex.

NN

LI - |

A design section shows no structural or construction details in the section area that is cut. The section is pro-
filed with a heavy line to help define the interior spaces and overall form of the building. A construction section
(above right and below) shows the details required to fabricate the building.

&
. 0 10 1
Cross section L |
This six-bedroom desert retreat has a twisted hip roof with a perimeter Drawing: Lone Mountain Ranch House
gutter that channels water to water-harvesting cisterns at two opposing Golden, New Mexico

. . Medium: AutoCAD 2006
corner points of the house. It also has a secret roof deck for stargazing. Courtesy of Rick Joy Architects



A floor plan is represented best if the horizontal cut is
taken through all openings (such as doors and win-
dows) as well as important vertical elements (such as
columns). The location of the cutting plane can vary,
but normally ranges from 4' to 6' above the floor plane.
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i [

elevation

Elevation views are identified by the compass
directions (e.g., North Elevation, Southwest
Elevation). An elevation shows the relationship
of a building’s mass to the ground plane, as well
as its scale and exterior material texture.

reflected ceiling plan

A reflected ceiling plan is the image reflected
into an imaginary mirror placed on the floor
plan below. It primarily shows the placement
and type of lighting fixtures as well as the ceil-
ing configuration.

roof plan

A roof plan shows the roof configuration pro-
jected on a horizontal plane (see page 366).

AN A

A VN

= =

= ——
L ]

floor plan

Section arrows indicate the observer’s direction
of sight when viewing a building section.

ELEVATION VIEWS AND PLAN TYPES
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Drawing: Johnson Residence
Folsom, California
Medium: AutoCAD 2004

Courtesy of Tamano & Chaw Residential Design

0'-0%" I

A roof plan shows the overall shape and detailed configuration of the roof structure. In residential construction

roof plans, lines are typically defined as hip, valley, or ridge. The roof’s slope and the wall outline beneath the

roof are also indicated. In design drawings, the material texture is indicated by symbol.

© Marcus Chaw
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Drawing: Technology and Management Center

Edwardsville, lllinois
Medium: AutoCAD
Wight & Company/Fitch-Fitzgerald, Inc.
Architects/Engineers
Courtesy of Richard Klein, SIUE

Imagine placing a huge mirror
on the floor configuration shown
above that matches the roof
configuration. You would see
the white fluorescent light fix-
tures, the white metal louvers,
the recessed can light fixtures,
and the white ceiling tiles all
reflected in this mirror in their
exact ceiling positions in the
classrooms. The gypsum ceil-
ings in both bathrooms and the
storage area would be similar-
ly reflected. A reflected ceiling
plan commonly shows ceiling
elements like light panels and
ceiling-mounted heat registers
in the same orientation as the
floor plan.

The ceiling component diagram
drawn to the right is an excellent
variation to the reflected ceiling
plan. More three-dimensional
than the flat reflected ceiling
plan, it clearly illustrates the ceil-
ing elements.

REFLECTED CEILING PLAN

75" X W0

FIRE SPRINKLERS

SUSPENSION GRID

CEILING COMPONENT DIAGRAM

Drawing: Harvard College’s Fine Arts Library
Cambridge, Massachusetts

Medium: Rhino

Courtesy of Daly Genik Architects

FLOURESCENT STRIP LIGHTING WITH CUSTOM METAL HOOD
CORRLUCATED PERFORATED METAL PANELS

2 LAYERS IN A STACCERED AND OVERLAPPED PATTERN

REFLECTED CEILING PLAN
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DRAWING THE PLAN
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I

This and the next page give a step-
by-step process for drawing a plan. In
general, the best procedure is to draw
the building shell first, then all of the
elements contained within the shell.
Be sure to locate the center lines of all
windows and doors.

1. Lightly draw the building outline with
a single line. Again using a single line,
lightly draw the center lines for interior
walls.

2. Add wall thickness for both exterior
and interior walls.

3. Locate and draw wall openings
such as windows, doors, fireplaces,
and stairs.
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4. Locate and draw bathroom and
kitchen fixtures, as well as plan details
for doors and windows.

5. Draw any plan view wall indica-
tions with proper tone value (see next
page). In this case the wall is toned
solid black. If it were left white, the wall
outline could be made heavier to make
it read better.

Floor plans illustrate the location of
walls, doors, windows, and stairs, as
well as other elements below the cut-
ting plane (countertops, toilets, etc.).
Plan drawings are abstract views; at
ground level, we cannot see the things
they represent.

6. Draw the proper material symbol
(tone and texture) for the floors in each
room.

This step-by-step procedure applies
to plans drawn both freehand and
mechanically.

Nonrectilinear plans, such as angular
plans (p. 147) can also be generated
this way; however, nonfreehand cur-
vilinear plans should be done digi-
tally. The main purpose of including
furniture and built-in elements (stoves,
sinks, etc.) in the plan view is to show
function and scale. For an accurate
interpretation, the plan view, as with
all orthogonal views, must have a con-
stant scale.

STEP BY STEP

DRAWING THE PLAN



INDICATIONS

PLAN WALL
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&

© Hariri & Hariri, Architects
N

Drawing: The Hague Villa Project

The Hague, The Netherlands
8" X 10" (20.3 X 25.4 cm), Scale 4" =1'0"
Medium: Pen and ink
Courtesy of Hariri & Hariri, Architects
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Plan study image: Nomikos residence, Berkeley, California
Courtesy of Mark English Architects

This project involved connecting two existing building elements and changing the entry location. The entrance has a
distinct geometry with a curving wall form, to emphasize its fluid role in linking the two previously unconnected spaces.
[ARCHITECT'S STATEMENT]

Floor plan wall indications can be given different tonal values. In 1, more contrast with the floorscape is desired;
thus, the walls are toned solid black. In 2, minimal contrast is needed; thus, the walls are left with no tone and
a profile line. In 3, a hatched tone is used for intermediate contrast (this can also indicate the building material).
In 4, shadows are cast within the plan view to accentuate the walls and give added contrast. The shadows
also give hints as to the heights of walls and other vertical elements.
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2 The indication patterns, values,
and colors of floor finishes are

equally as important as plan wall
indications. In Condition 2, the
outline of the plan cut is dark-
ened to differentiate it from the
floorscape texture. In Condition
3, a solid black wall easily con-
trasts with the toned floorscape.

Second Floor

© Anthony Ames Architect

In multistory buildings, floor plans
il are commonly drawn in a vertical
alignment with the lowest floor
Drawing: Son of Chang, Augusta, Georgia at the bottom. Plans can also be
24" X 24" (61 X 61 cm), Scale %" = 1'0" drawn in a horizontally related

Medium: Ink : .
Courtesy of Anthony Ames, Architect alignment with the lowest floor
plan farthest to the left.

—l L 1

Ground Floor |

4

This striking angular plan is from
a uniquely designed house that
emulates crystal growing from
rock (see p. 158). Three archi-
tectural bands interlock to create
the enveloping angular form of
the villa. Angular floor-to-ceiling
windows produce breathtaking
plays of light and transparency in
the interior. Built with sustainable

First Floor Plan

Drawing: Libeskind Villa

Worldwide .
Medium: AutoCAD materials such as wood and alu-
Courtesy of Studio Daniel Libeskind minum, the facade offers excellent

thermal insulation, weather resis-
tance, and noise reduction.

FLOORSCAPE INDICATIONS/FLOOR PLAN ALIGNMENT
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SCALE
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North arrows and graphic scales are graphic symbols that facilitate the
understanding of the orientation and the scale of a building and the site it sits
on. They should be placed adjacent to each other and next to the drawing
they refer to in a presentation. They should be clean, simple, and legible,
and must never have fancy detail or distract from the drawing itself. Graphic
scales are also frequently used with sections and elevations.

o 5 10 1s 20
SCALE m— —
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SCALE Va'=1(-0" U’”"l[
0 4 8 2’
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Graphic scales are lines or rectangular bars
with graduations. The choice of a graphic
scale size is dependent on the size and com-
plexity of the drawing as well as its distance

from the viewer. The decision as to how many

feet one inch represents is yours (i.e.,

1" can

be equal to 4', 5', 50", etc.).

-

BUILDING SECTION 4 16 (@
0 8

This sectional elevation shows a simple but effective graphic scale.

Drawing: Basalt Cabin

Brazos, New Mexico

Courtesy of Antoine Predock Architect, PC
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Pine Street Nl donzm

Site plans show the orientation and the location
of a building (below) or many buildings (above).
They can be precise pictorial drawings as shown
on this page or schematic drawings. They are
commonly drawn at 16" = 1'0" or at engineer-
ing scales such as 1" = 20", 1" = 40", or 1" =
50'. The boundaries of the site enclose all site
elements as well as the building complex. Site
elements (see pp. 361 and 366) include topo-
graphic lines and landscaping elements such
as trees and walkways (above). Shadows help
to reveal the building’s height and its overall
configuration.

Drawings: Riverside Glasgow Museum
Glasgow, Scotland

Media: Rhino, Maya, and AutoCAD

Courtesy of Zaha Hadid Architects
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Drawing: Pine Street Cottages, Seattle, Washington
Kucher/Rutherford, Inc., Developer and Contractor
Courtesy of Marcia Gamble Hadley, Designer

If the front of a build-
North Elevation ing faces north, then
the proper notation is
North Elevation, and
likewise for any direction
the various sides of the
building may face (e.g.,
Southwest Elevation). An
important site feature,
such as a major street
South Elevation or or a body of water, can
Pine St. Elevation be used in place of the

direction.

West Elevation
East Elevation

Drawing: Four Towers in One

Shenzhen, China
Media: Custom software, BIM, and other platforms
Courtesy of Morphosis Architects

A location plan is a variation of the site plan that extends
to include a broader, regional context. Important site fea-
tures, such as transportation arteries, surrounding build-
ings, and the physical topography are commonly drawn.
These environmental elements usually play a significant
role in influencing the design of the proposed building.

THE SITE PLAN



CUTS AND LIGHT STUDIES

DESIGN SECTION
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Drawing: Peabody Essex Museum, Salem, Massachusetts Section through upper and lower house galleries
Medium: AutoCAD
Courtesy of Moshe Safdie and Associates, Inc., Architects

See companion Web site (Chapter 10) for additional drawings A building design section must reveal design
for this building. objectives as much as possible. To this end,

slices are taken through important solids and
Sections are normally cut through (1) door and voids. Light studies are frequently done to deter-
window openings, (2) circulation change of level mine how directional sunlight comes through
elements (e.g., stairs and ramps), and (3) ceiling window or skylight openings. Architects play
or roof openings such as skylights. Foundation with how light enters an interior space and how
elements may or may not be shown, depending we feel about an architectural structure’s spatial
on their significance in the overall design. Section quality and textural appearance. Human figures
cuts should never be made through columns. are also added to give the drawing human scale.

Drawing: Freeman residence, Grand Rapids, Michigan

30" X 20" (76.2 X 50.8 cm), Scale: 5" = 1'0"

Medium: Ink on vellum

Courtesy of Gunnar Birkerts and Associates, Inc., Architects

Photo: Courtesy of the Office of Gunnar Birkerts
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Longitudinal section
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Drawing: Chen Residence - &
Ventura, California Section B
Medium: Ink on vellum This house features a skylighted exhibition galleria with 2-D and

Courtesy of Edward R. Niles, FAIA 3-D Chinese sculpture.

A sectional elevation shows elevation lines beyond
the cut section. Lines within the longitudinal section
showing the interior elevation, above, have slightly
different line-weight intensities in order to provide a
greater sense of depth. The unequal spacing of fine
lines in the interior elevation implies a foreshortened
curved surface.

It is common to see a hierarchy of elevation lines in
a design section. The elevation line weights dimin-
ish in intensity as the distance from the observer
increases. This contrast in line weights is an excel-
lent depth cue.
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Drawing: The Inn at Langley, Whidbey Island, Washington
Courtesy of GGLO Architecture and Interior Design

SECTIONAL ELEVATION
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Drawings: Marbled House
Ahmedabad, India
Media: AutoCAD for drawings and Google
SketchUp for perspective
Courtesy of Matharoo Associates Architects

[

Section A

South Elevation

West Elevation

Il ‘I‘l | '|||| |
(A
| I! ! I | |||.|! 1l
I ||-' AL
Drawing: Single-family house, Daro, Bellinzona, Switzerland
Drawing by Studio Architetto Mario Botta

Courtesy of Mario Botta, Architect, Lugano, Switzerland

In the Marbled House presentation of section and eleva-
tions, the sectional cut is toned solid black, which allows
the viewer to see a clear relationship between the build-
ing design and the ground plane. Section cut spatial
volumes can be shown from above the ground plane
or from below it (i.e., from underground). Drawings may
be conveniently labeled and identified within or adjacent
to the toned area of the ground mass. Elevations are
labeled based on the direction they are facing; in the
south elevation, the facade of the building is facing
south. The facade faces west in the west elevation. As
with the Chen Residence on the previous page, the roof
area in the Botta House is shown foreshortened using
the unequal spacing of lines due to its curvature.

The drawings are aided with study models and SketchUp 3D
to facilitate understanding and further detailing. The house
is for a stone trader and is inspired by the various stone slabs
that are stacked in their warehouses. The stone walls make
use of the myriad wastage in a no-maintenance cladding.
[ARCHITECT'S STATEMENT]

e ¢

Photo by Pino Musi
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Arena Stage (pp.112-13) has its sec-
tion cut identified based on the notation
indicated in the plan view. SECTION A-A
indicates the viewer’s direction looking
at the section. Note the use of a graphic
scale with the arena plan view. The
Barnes House, below, uses a contour line
to delineate the ground line section cut
through the surrounding site and house.
See (pp. 551-65).

ENTRANCE LOBBY FOYER 1
CRADLE THEATER BASEMENT 2
KREEGER THEATER 3

FICHANDLER THEATER BASEMENT 4
EVENT SPACE 5
6

7

8

ADMINISTRATION OFFICES
LOADING AREA
SCENE SET-UP AREA

Drawings: Arena Stage at the Mead
Center for American Theater
Washington, D.C.

Medium: AutoCAD 2004

Courtesy of Bing Thom Architects

GROUND LEVEL PLAN

SECTION LABELING

010 30 50

Drawing: Barnes House, Nanaimo, British Columbia, Canada
18" X 36" (45.7 X 91.4 cm), Scale: /4" =1'0"

Medium: Ink on vellum

Courtesy of Patkau Architects

Composite transverse section
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Drawings (this and facing pages): Elliott residence, Hermosa Beach, California
Scale: %" =1'0"

Medium: Pen and ink on Mylar

Courtesy of Dean Nota Architect

Webster’s Dictionary defines “composite” as something comprising a number of distinct parts or ele-
ments (see pp. 382-401).

As shown above, the use of composite sections allows the viewer to examine a multitude of sections
for a building. The cut sections are taken at selected intervals indicated in roof plan views. With the
advent of computer-generated drawings, sectional cuts can be immediately examined at an infinite
number of locations. This instantaneous imaging is especially beneficial in the design and fabrication
of curvilinear structures. The process is analogous to a computed tomography (CT) scan in medical
technology.
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This small house composed of stucco, glass, and concrete
bloc is located in a densely populated neighborhood on
the edge of transformation—a beachfront community on e m
the edge of Los Angeles. Of primary concern was a desire ====1
to open the house up to views, while maintaining a degree &
of privacy from adjacent buildings. Dramatic views are g E o _‘ﬁﬂ
available to the west and southwest. The plan geometry & e
and formal massing evolve from a rotation of the axis of g
the view-oriented spaces along a view corridor defined §
by nearby buildings that have been or will soon be built- g
up to maximum height limits. The rotated piece is further =y
articulated by a vaulted roof that emulates the hilltop site. z
Wedages of interstitial space become skylighted interior ser- E
vice and circulation spaces. §
[ARCHITECT'S STATEMENT] §
o
N \f . SN SECN
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36" X 24" (91.4 X 61 cm) \\\§§§\\\ = 3 PN
Medium: Pen and ink on Mylar \::ttt 2.
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The composite sections on the previous page can

be more easily visualized and understood by relatin \\\\\\ \“

y visualzed . y reating N
them to the above pictorial. Sections by themselves, \\\\\\‘f’ ;,_’
like plans and elevations, are merely two-dimensional \\:;ﬂ,’ﬂ

fragments of a whole. The design process always
involves visualizing how these fragmentary parts com-
pose the three-dimensional whole and vice versa.

PICTORIAL FOR COMPOSITE SECTIONS
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Drawing: Row house, Montreal, Canada
24" X 24" (61 X 61 cm), Scale: /4" = 1'0"
Medium: Ink on Mylar

Courtesy of Michael Fieldman & Partners, Architects

/
e

Straight run

I
¥

v 1 down up down

up
From 1st floor From 2nd floor From 3rd floor
(two stories) (three stories)

A stair can be defined as steps with treads (horizontal
surfaces) and risers (vertical surfaces) connecting different
levels. Use a thin arrowed line to denote the circulation
movement—up or down—from the designated floor plan.
A thin diagonal cut line is where the plan cut is taken.

The use of glass staircases as a design element can be
quite exciting; see book’s companion Web Resources
guide link for this page.
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. .. . Drawings: Jil SanderParis
Stairs shown in pictorial Paris, France

For simplicity, the handrails have been removed. Courtesy of Gabellini Sheppard Associates

This three-floor podium building
(left), silent in its forms, includes
two levels below ground. The
three levels are connected by
circular ramps within an elliptical
central courtyard.

Photo: Andalusia’s Museum of Memory
Granada, Spain
Courtesy of Alberto Campo Baeza, Architect

I
I

—
/ :

90° winding “L” landing 180° “U” landing Spiral or spiral type

Stairways are the sequences of steps that connect two or more floors in a building. The four examples above
are typical stairway situations seen in plan and in section. Straight stairs are also common. A ramp, as shown
in the middle left image, is a sloping or inclined surface that connects two or more levels. Note that the U.S.
American Disability Act allows for a maximum slope for a pedestrian ramp of 1:12; if a ramp exceeds 30", it
must have an intermediate platform.

STAIRWAYS
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window with louvres casement window

picture window

ET?T
sliding window awning windows
Many high-tech buildings use atypical
shapes for windows (see p. 147 for plan
view).
Photo: Libeskind Villa
Worldwide
Courtesy of Studio Daniel Libeskind
© Studio Daniel Libeskind
window wall
—
(window sill (lighter)
| —
<window jamb

;= JL JL d
0 AL - ) |

A plan window showing the width of the opening
is the result of a horizontal cut through the window
glass, its frame (jamb), and the wall on both sides. The
cut is always above the windowsill, which is drawn
lighter than the section cut. When designing, consider
other nonrectilinear shapes (see pp. 508-509).

Drawing: Delray Beach House
Delray Beach, Florida

Medium: Ink on vellum

Courtesy of Anthony Ames Architect
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90° swing door jamb

double-acting

SWINGING TYPE DOORS
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hinged panel bifolding sliding (pocket)

STANDARD DOOR TYPES

Six standard window types (p. 158) and five standard door types are shown in elevation and in pictorial. Doors in
plan show the width of the opening. Convention has any swinging doors drawn perpendicular to the wall plane.

DOORS






Orthographic and
Paraline Drawing
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Developing the ability to visualize and graphically express forms and spaces in three
dimensions is important for environmental design students. With the exception of
the case studies in Chapter 3, which might be inspired by different kinds of narra-
tives and conceived with the help of advanced digital software, the design-drawing
process usually begins with two-dimensional expressions in the form of orthographic
sketches and drawings. These multiview drawings are the plan, elevation, and sec-
tion vocabulary that an architect/designer uses. Multiviews help us accurately exam-
ine geometric configurations, spatial relationships, and the scale and proportion of
a design. Multiviews by themselves cannot, however, reveal the three-dimensional
pictorial configuration of an object or building, according to orthographic projec-
tion theory. For pictorial depth expression, the closely related three-dimensional,
single-view drawings termed “paralines” and “perspectives” are needed. Paralines,
as the name implies, are characterized by parallel lines, whereas perspectives are
characterized by converging lines. Paraline drawings depict volumetric forms by
combining the parameters of length, width, and depth, while simultaneously uniting
plan, elevation, and section into one illustration.

161
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The intent of this chapter is to develop your ability to visualize and communicate form and
space by relating two-dimensional orthographic drawings to three-dimensional paraline draw-
iNngs such as axonometrics and obliques.

The following are some of the important terms and concepts you will learn:

Orthographic drawings Axonometric drawings Plan oblique drawings
Paraline drawings Isometric drawings Elevation oblique drawings
Auxiliary views Up views Down views
Exploded views Expanded views Multioblique combinations
Orthographic and Paraline Drawing Chapter Overview

After studying this chapter and doing the related exer-
TorIC: ORTHOGRAPHICS cises in the book’s final section, you will understand
Ching 2009, 28-31, 74-84. how to construct orthographic views, axonometric

drawings, and oblique drawings. For continued study
of the principles discussed in this chapter, refer to
Uddin 1996.

Forseth 1980, 21-75.

ToPIC: PARALINES (AXONOMETRICS AND OBLIQUES)
Ching 2009, 86-100.
Forseth 1980, 77-97.
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ISOMETRIC
ORTHOGRAPHIC DRAWINGS
PARALINE AXONOMETRICS
PARALINE OBLIQUES

Plans, elevations, and sections are orthographic drawings (two-dimensional). In paraline (single-view) drawings,
sets of lines are infinitely parallel to each other, giving a three-dimensional character to the pictorial. The proper
preparation for the study of orthographic—paraline drawings consists of a proven proficiency in lettering, line
quality, and handling drafting tools. This, coupled with a brief introduction to drawing conventions, provides the
essential background for a survey of these types of pictorial drawings. The family of axonometric and oblique
drawings, which includes isometric drawings, can all be classified as paraline drawings. Paraline axonometrics
are also termed dimetrics and trimetrics.

INTRODUCTION



TRUE-LENGTH AND FORESHORTENED LINES
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2
3
ROOF PLAN
2

FRONT
ELEVATION

-

SIDE
ELEVATION

FRONT
ELEVATION

|

I

WORM’S-EYE
PLAN

SIDE
ELEVATION

Any building form is composed of the basic ele-
ments of points, lines, and planes. We sometimes
grasp intuitively why a shape appears the way it
does. However, it is only through an understand-
ing of how these geometric elements interact in
orthographic projection that we can fully under-
stand what we see. The study of this interaction
is called descriptive geometry.

In elevation, the building form displays true-length
vertical lines (1), which can appear as either a
point or a true-length line in the adjacent views.
Likewise, true-length horizontal lines (2) also
appear as either a true-length line or a point in
adjacent views. True-length inclined lines (3)
appear foreshortened in the adjacent views.

© Rendow Yee

Photo: Sundial Bridge, Redding, California
Architect: Santiago Calatrava

The 217" (66 m) structural support pylon for this
pedestrian bridge appears vertical from this van-
tage point, when in actuality it is about 60° to the
horizontal plane of the walkway (when seen from
a viewpoint rotated 90°). Its true length is actually
seen foreshortened from the photo view. See side
elevation condition (3).



In the drawing at bottom right, note that the
edge view contains a true-length line (outer
soffit line) that appears as a point. A soffit is
the exposed underside feature of any over-
head component of a building. Edge views of
this plane show the plane as true shape in the
adjacent view. The concepts of point view from
a true-length line, edge view (true-length as a
point), and true shape (true size) become read-
ily apparent as you visualize the roof structure
of this house. Correlate the orthographic views
with the pictorial (true shape is the toned area).

P

i see edge view

L

see true
shape

Refer to the sections on basic geometric forms
and the basic principles of descriptive geometry

in the companion Web site’s appendix.

ROOF PLAN EDGE VIEW

true shape

FRONT ELEVATION

FRONT ELEVATION

WORM’S-EYE PLAN
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7}

SIDE ELEVATION

edge view (true-length
as a point)

SIDE ELEVATION

POINT VIEW/EDGE VIEW/TRUE SHAPE



SIX VIEWS/VISUALIZATION SKETCHES
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Rt. side

As we saw in Chapter 4, architects and designers represent a three-dimensional building by utilizing right-angled
or orthogonal views. Multiview orthogonal (orthographic) images allow us to comprehend the totality of a design.
These images are produced by visualizing the design and then sketching the visualized shapes. The freehand
graphic process begins with sketching a three-dimensional pictorial image, pulling the two-dimensional ortho-
graphic images away from the various surfaces of the object (or building form) being studied, and transferring
these images to a two-dimensional orthographic drawing.

10 [
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Drawing: Student project by Chris Ernst —Vise grip
Medium: Pencil

Courtesy of the University of Texas at Austin

School of Architecture

Being confident and competent in this visualization sketching process requires a lot of practice. The mental
visualization process can begin with objects that you can hold in your hand and rotate. An orthographic image
by itself cannot be descriptive enough to give us clues as to the spatial composition of the three-dimensional
form, but when many orthographic views are related to each other, they become a powerful tool in describing
and deciphering the object in question.

Before you can develop the skill of

visualizing objects that exist only in the [ | — P '
. . . . 1 ! |
imagination, you must hone your skills Co e !
. . .. . ! iy |
in visualizing real objects from several R !

different directions.
TOP

BACK LEFT SIDE RIGHT SIDE

Drawing: Student project by Jacquelyn Mujica — Tape dispenser
11" X 8.5"(27.9 X 21.6 cm), Scale %"=1"

Medium: Pencil

Courtesy of the City College of San Francisco

Department of Architecture

SIX VIEWS/VISUALIZATION SKETCHES
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Sketch: The redevelopment of Charing Cross Station
London, England

Medium: Black ink line with colored pencil

Courtesy of Terry Farrell & Partners

Design professionals often use paraline sketch-
es, as well as other types of sketches, to help
them visualize their designs. The best way to
develop your visualization skills is to practice
seeing the relationship between orthographic
and paraline drawings.

This example shows a missing horizontal (top)
view. To resolve the missing view, sketch the
front and profile planes as shown in sketch 1.
Project related points toward the interior of the
rectilinear box. Start with the basic or rough
forms as shown in sketch 2. Proceed with
more detailed parts of the object as shown in
sketches 3, 4, and 5.

The ability to develop rough freehand sketches
in the orthographic-paraline conversion process
will enhance visualization. When an impasse is
reached in the resolution of the problem, it is
much better to be loose than stiff; this helps
to avoid communicative inhibitions that may
develop later on in the design-drawing process.

o =

Photo: Charing Cross Station
Courtesy of Wikipedia

Siting a large scale mixed-use project using
a “contextual approach,” this project demon-
strated Farrell’s facility in integrating engineer-
ing and infrastructure projects in difficult and
prominent urban settings.

© Penn Station
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Honing your skills in the visualization of simple block forms will enhance your ability to understand the building
forms shown in the latter part of this chapter.
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HeE o)

[l
—— - —— i ———d

BLOCK VISUALIZATION
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SIX VIEW DRAWINGS
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PICTORIAL DRAWING

TOP VIEW
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ORTHOGRAPHIC DRAWINGS

Pictorial and orthographic drawings:
Student project by Ellen Lew

Medium: Pencil on vellum

Courtesy of the City College of San Francisco
Department of Architecture

After drawing handheld-size objects,
examine larger objects like furniture and
small buildings and draw them with six
or fewer views, as needed. The drawing
at left shows six views of a chair pro-
jected on the surfaces (picture planes)
of an opened glass box. In orthographic
projection, a folding plane line is used
to help understand how the six views
are positioned in relation to each other.
Henceforth, this line will not be shown
between views because in actual archi-
tectural practice the line is not drawn.



Photo: Bentwood Chair
Courtesy of Arcspace

With just a front view and a top view, you can visualize the
shape of most chairs and other pieces of furniture. With
small objects like chairs, two or three views (top, front, and
side) are adequate. With buildings, it is customary to use
four or more views. Architect Frank Gehry played with bush-
el baskets as a child. This inspired him to create lightweight
wood furniture. His line of chairs was introduced in 1992.

BAsIics 173

TOP VIEW

BOTTOM VIEW

Concept sketches and drawings:
The Frank Gehry Bentwood Collection
Crosscheck armchair (left)
28" X 33.5" (72.4 X 85.1 cm), Scale: 1" =1'0"
Hat trick armchair (right)
23.4" X 33.5" (59.4 X 85.1 cm), Scale: 1" =1'0"
Medium: Ink on paper
Courtesy of Knoll and the Frank Gehry Bentwood Collection

NUMBER OF VIEWS NEEDED



PROJECTION SYSTEMS COMPARED

174 CHAPTER 5: ORTHOGRAPHIC AND PARALINE DRAWING

Line of sight
1. to plane
of projection

o

Observer
at infinity

1 ORTHOGRAPHIC PROJECTION

S.P. or Station Point4

Observer at a finite distance

- Visual rays are parallel to each other

Visual rays are paraliel to each other

Line of sight
1 to plane
of projection

/

Observer
at infinity

2 AXONOMETRIC PROJECTION

2

ISOMETRIC study shown
for axonometric projection

Four projection systems are commonly used
on architectural drawings. They all produce
single-view drawings, with the exception of
orthographic projection, which produces plans
and elevations (multiviews). Only perspective
projection is characterized by nonparallel lines.
All projection systems have four elements: an
object, a picture plane, a viewer, and projected
visual rays. Visual rays are the projection lines
from the observer’'s eyes to various points on
the viewed object or scene. For convenience
and to save time, slightly foreshortened axono-
metric projection lengths are drawn true-length
in an axonometric drawing. Note that the sym-
bol for perpendicular is L.

Visual rays converge at observer’s eye

— Picture plane

4 PERSPECTIVE PROJECTION



DIMETRICS

ISOMETRIC

Paraline axonometrics (from Greek) or axiometrics (from English) exhibit projec-
tors that are perpendicular to the picture plane and parallel to each other. They
exhibit a vertical front edge and nonconverging side planes

- - LI

1:%:1 1:%%:1

Paraline obliques (here in the form of elevation obliques) exhibit projectors that
are oblique to the picture plane and parallel. They exhibit a flat, true-size frontal
shape and non-converging side planes. Historically, they derive from drawings
of ancient European fortifications.

VAN

THREE-POINT

ONE-POINT TWO-POINT

Perspectives exhibit projections that are at a variety of angles to the picture
plane and display the characteristics of point convergence. They show con-
verging side planes. Historically, they derive from drawings of the Renaissance.
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Isometric: All three primary
axes are set at the same
scale: 1:1:1.*

Dimetric: Any two of the
three primary axes are set
at the same scale. Isometric
is a special case of dimetric
drawing.

Trimetric: All three prima-
ry axes are set at different
scales. Two viewed sides
are at unequal angles to the
horizontal.

*Scale ratios for the width
(w), depth (d), and height (h)
of the building.

These are elevation obliques:
one elevation is parallel to
the picture plane and seen
in true size and true shape.
Often the receding planes
seem too elongated in their
true length. In practice they
are usually shortened by as
much as one-third to one-
half to give visual comfort.

Perspectives, which will be
covered in detail in Chapter
6, are single-view drawings
that approach a person’s
optical perception. For two-
point and three-point per-
spectives, the various sur-
faces are at a variety of
angles to the picture plane,
whereas one surface is par-
allel to the picture plane for a
one-point perspective.

DRAWING TYPES COMPARED



MULTIVIEW AND SINGLE-VIEW DRAWINGS
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ROOF PLAN

REAR ELEVATION SIDE ELEVATION FRONT ELEVATION
1

2

1
i

WORM’S-EYE PLAN

SIDE ELEVATION

The drawing above shows six orthographic views of a building shape. This is a multiview drawing. In the design
process, two-dimensional multiviews help us envision and communicate what the composite three-dimensional
form will look like. Similarly, knowing the three-dimensional pictorial (see below) makes it easier to visualize how

the multiviews lay out and relate to each other.

ISOMETRIC OBLIQUE

DIMETRIC

Isometric, oblique, and dimetric are three types of single-view paraline drawings. Unlike an isometric drawing,
a dimetric drawing has the flexibility of being able to emphasize one or two of its primary planes. Seen at the
bottom on the facing page is a fourth type of single-view drawing: a perspective.
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ROOF PLAN SITE PLAN

MULTIVIEWS

NORTH ELEVATION WEST ELEVATION SOUTH ELEVATION

Drawings: Robertson residence
Flathead Lake, Montana

Original size of perspective: 32" X 32"

(81.3 X 81.3cm)

Scale for multiviews: /4" = 1'0"

Medium: Pen and ink on Mylar

Courtesy of Dean Nota Architect

/ - Five major orthographic views are shown

on architectural drawings. Four are eleva-
/ tion views, which are parallel to the walls
of the building, and one is a site plan/floor
plan view, which is parallel to the ground.
Any views that are not parallel to the pri-

mary walls of the building are classified as
auxiliary views.

SINGLE-VIEW DRAWING

MULTIVIEW AND SINGLE-VIEW DRAWINGS



COMPARING AXONOMETRICS AND OBLIQUES
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AXONOMETRICS

PLAN OBLIQUES

4q
1. 15°-156° %4:%4:1 2. 15°-30° 1:%a:1 3. 15°-60° 1:%:%
4. 45°-45° 1:1:1 5. 30°-60° 1:1:1 6. 60°-30° 1:1:1

Paraline axonometrics (axis measure) and paraline plan obliques allow for a great variety of choices in deciding
which viewpoints are best relative to the type of object being depicted. The six alternatives shown are some of
the more common angle and axes scale combinations that are used. In the oblique views of the staircase, all
horizontal surfaces, such as the tread areas (horizontal part of the step), are shown in their true shape and true
size (actual plan dimensions). A small percentage of the actual riser (vertical part of the step) area is visible in
the oblique situations. In contrast, note that in all of the axonometric views, the percentage of actual tread area
decreases as more riser area becomes visible. You must first decide what is most important to show or empha-
size before selecting the desired angle and axes scale combinations. This decision process will seem more
straightforward as you study the various examples shown toward the end of this chapter. Through many years
of professional usage it has become popular to classify “plan obliques” as “axonometrics.” Loosely defined, the
terms are interchangeable, even though they are technically two separate terms with distinct definitions.

90° Plan obliques are quite flexible—the axes’ angles can have any angular com-
varies varies bination that you desire. An axonometric like an isometric (30°-30°) has fixed
angles.




Plan is distorted
from true shape

/ shown above.

Axes angles such as 45°-45° (see example at right),
60°-30°, and 75°-15° allow the observer to obtain a
higher vantage point than the 30°-30° isometric. The
partitions conceal less of the rooms in the 45° axes,
and the plan becomes a true shape. These drawings
can be termed true-shape plan obliques; they are
simply a variation of the general oblique. As a drawing
type, plan obliques give the best simultaneous rep-
resentation of plan and elevation. They also give an
excellent analytical view of the spatial organization of
the plan. All paralines are excellent tools for verifying
three-dimensional relationships.
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The plan view is essential for creating both isomet-
ric and plan oblique drawings for interior spaces. In
professional practice, the plan is always available at
common scales such as ¥4"=1'0". This same scale
would be used for plan obliques. A plan view is a two-
dimensional view of that space. The plan becomes a
three-dimensional drawing when the vertical dimen-
sion is added. Because a plan view can be drawn
quickly and easily by hand, it is especially useful for
paraline oblique interiors.

In a 30°-30° isometric, the interior partitions conceal
large parts of the rooms, making it difficult to see the
interior furniture, plants, people, etc. Isometrics are
more commonly used for building exteriors, whereas
interiors are best displayed with plan obliques, as
shown below. An exception is the use of interior
isometric drawings with transparent partitions (see p.
xix). Note also that the walls are more visible in the
isometric than in the 45°-45° drawing below. In plan
obliques, the cut is usually taken in the range of ¥ to
7/ of the full floor-to-ceiling height.

Exact plan shape
is used as shown
above.

Plan obliques have been a popular technique for illustrating architecture for decades, and remain so. An oblique
view from the top shows the space in three dimensions. One can measure the space because it is the plan
rotated, with information about the other dimensions added. The plan oblique shows a lot of details without
having to build a physical model. The walls can be removed graphically, and the plan rotated to illustrate the
design. This kind of drawing can be sketchy or accurate. The only limitation is that it is not digitally produced
as in building information modeling (BIM), which is like a physical model that can be viewed as one rotates the

design model in any preset viewports.

ISOMETRIC AND PLAN OBLIQUE DRAWINGS



A COVIPARISON

ELEVATION OBLIQUES
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In an elevation oblique, a chosen elevation view is seen as true size and true shape. Elevation surface A is used
in this example. It is easy to draw elements like true-shape circles or curves on true-shape surfaces (4 is 2 with
a surface maodification). The receding lines are usually drawn at 30°, 45°, or 60° angles from the horizontal.
Measure the “notated” oblique angle from due north. For example 1, this would be 90° minus 30° = 60°. The
next two notations are the elevation scale and the receding line scale. For example 1, this would be 1:1.

1.60° — 1:1 2.45° — 11 3.30° — 11 4.45° — 11 5. 45° — 1:% 6. 45° — 1:%
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The building form shown in this example has a geometric configuration similar to that of the example shown on
the opposite page. Note that all surfaces parallel to the vertical front elevation plane retain their true size and
true shape and are perpendicular to the line of sight. It is common practice to show the elevation with the most
irregular form as the frontal elevation. The direction of the receding lines and the scale ratio of each drawing
correspond to the six drawings on the previous page. Receding lines can be set at any oblique angle.

A COVPARISON

ELEVATION OBLIQUES
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FRONTAL ELEVATION OBLIGQUE 0O0°—1
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0°-1:1

0°-1:%

[

Drawing: Pond Place, London, England

Medium: Ink

Courtesy of Troughton McAslan Architects

r

4

©Troughton McAslan Architects

In examples 1 and 2, the front elevation remains true
size. Example 2 shows that the plan dimension is
sometimes reduced from true length to generate a
more realistic (foreshortened) view. This reduction
can range from very little to as much as 25%. Most
architects and designers, however, tend to maintain
a true-size plan. Both examples below, as well as the
drawings at left, show their elevations and roof plans
true size and true shape. This unusual variation of an
elevation oblique results when either the roof plan or
floor plan (see facing page) has one of its sides paral-
lel to the picture plane.

oag
goagy
aog

Drawing: Eugenio Maria de Hostos Community
College, New York City

20" X 30" (50.8 X 76.2 cm), Scale: %" = 1'0"
Medium: Ink on Mylar

Courtesy of Bartholomew Voorsanger, FAIA

The three-story concrete framed and polychromatic brick-
fronted studio building completed in 1989 s set in a conser-
vation area in West London. Despite its modest size of 300
square meters, it became a controversial scheme given its
modernist design within a traditional setting.

[ARCHITECT'S STATEMENT]
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Drawing: Martinelli residence, Roxbury, Connecticut, 1989
22.5" X 22.5" (57.2 X 57.2 cm), Scale: /4" = 1'0"

Medium: Ink

Courtesy of Anthony Ames, Architect

The Martinelli House is based on a conflicting coexistence of front and rear, passive and active, modern and premodern.
The front of the house has a formal, passive, closed relationship with the road; while the rear, in the form of a rotated
glazed cube, has an informal, active, open relationship to the expansive view beyond. The roof is removed from the build-
ing in this frontal axonometric drawing to illustrate the room locations on the second floor and their relationship to the
double-height living and dining space, with the cloudlike element that encloses the master bathroom.

[ARCHITECT’S STATEMENT]

FRONTAL ELEVATION OBLIQUE 0O°—1

As with the drawings on the previous page, this frontal elevation oblique (also termed a 0° planometric) does not
create the illusion of the third dimension. This type of drawing allows us to see vertical dimensions, fenestration
patterns, and the roof structure configuration or plan layout simultaneously.



ISOMETRIC DRAWINGS

CONSTRUCTING
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Isometric, when literally translated, means “equality
of measurement.” True lengths parallel to any of the
orthographic axes will be the same as in the isometric
drawing. An isometric drawing is not composed of
true angles, whereas plan oblique drawings do have
true angles. Isometric bird’s-eye views create the
illusion of parallel lines, when in reality the lines are
converging. Your eyes tend to lead you to the corner
of the building mass.

NN

[ ——] — ]
= ]
[ L
120°
120°
120° 120°
30° 30°

When projected on the picture plane,
the three axes are always 120° apart.
Conventionally and for simplicity, the two
non-vertical axes are constructed 30° to a
horizontally drawn line.

The isometric drawing is one of the most important
types of axonometric drawings. Principles for its
construction are as follows:

e The axes (AX and AY) on the ground plane are
always drawn 30° from the horizontal.

e Measure all orthographic distances along the
three axes AX; AY, and AZ, and only along these
axes.

e Any lines that are not along the isometric axes
(inclined or nonaxial lines) should be located and
measured by locating the end points of the line (see
a’-a above). These lengths will not be the same in
the isometric view and the orthographic views.

¢ Parallel lines in an orthographic drawing remain
parallel in the corresponding isometric drawing.

¢ Vertical lines in an orthographic drawing remain
vertical in an isometric drawing.

e Hidden lines are normally not drawn in an isomet-
ric, but they can be used to help visualization.

e Corner points may be labeled in each orthograph-
ic view and in the isometric view to help visualize
the isometric drawing.

e One disadvantage of the isometric is that it can-
not use the orthographic view in the actual ortho-
graphic (plan/elevation) layout.

Drawing: Template House

Beijing, China
Medium: AutoCAD
Courtesy of Michele Saee,
Architect

The idea was to insert a protective layer—like a cocoon
or set of clothes—within the existing building’s hard
shell. [ARCHITECT'S STATEMENT]

See image in color at Web p. A-8.
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Drawing: Montana Urban Homestead
Clyde Park, Montana

Medium: Vectorworks (and Adobe Illustrator)

Courtesy of Fernau & Hartman Architects

An isometric drawing shows a more mechanistic type of perception. Perspective drawing, which will be stud-
ied in a later chapter, is much closer to natural human perception. Nevertheless, isometrics are used because
seeing three nonconverging faces of an object is still quite beneficial in understanding its form. The observer is
limited to viewing only bird’s-eye views in an isometric. Due to its low angle of view (lower than plan obliques), an
isometric drawing does not permit the viewer to see interior spaces unless the roof and side walls are removed.
All three of these elements are absent in the example above. The example below shows isometric blowups of
salient details.

West isometric Detail 1

Drawings: Vitra Children Workshop

Weil am Rhein, Germany
Media: SketchUp, Kerkythea, and Photoshop
Courtesy of Alejandro Aravena Architect

ISOMETRIC DRAWINGS—APPLICATIONS



PLAN OBLIQUE MEASUREMENTS
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The principles for constructing
plan obliques are the same as
those for isometrics. Orthographic
lengths are measured along the
selected plan oblique axes angles.
All vertical lines in the orthograph-
ic drawings (elevations) remain
vertical and parallel to the z-axis
in the plan oblique. The vertical
scale (which can be foreshort-
ened if it appears too elongated)
and the plan scale are kept the
same. The selection of a set of
appropriate plan oblique or axo-
nometric angles depends on how
the object will be emphasized. At
appropriate angles, these draw-
ings become a powerful tool for
showing the scale, mass, and
bulk of a design.



Drawing: Clybourne Lofts
Chicago, lllinois
30" X 40", (76.2 X 101.6 cm), Scale: /4" = 1'0"
Medium: Ink on Mylar
Courtesy of Pappageorge Haymes Ltd., Chicago, Architects

Removing the roof from a building form helps to
reveal the interior spaces drawn at plan oblique
axes angles. Plan obliques (either looking down
or looking up) provide an unnatural but informa-
tive way of observing architecture. They make
height changes and volumetric characteristics
easy to understand. As a procedural rule, always
construct the wall or roof outline first. The two
projects shown have slightly different axes angles.
Internal elements in the Clybourne Lofts project
are skewed at different sets of angles from the
exterior walls, but they can clearly be seen along
with the stairs. And the Sam Fox School of Design
and Visual Arts project clearly spatially delineates
all of the rooms in the building, which can be num-
bered for identification purposes.

©Pappageorge Haymes Partner
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With a multitude of vertical and horizontal elements, it is most
efficient to construct each element separately. No matter how
complex the building, follow the basic principle of projecting
the plan configuration upward to the exact elevation heights.
This will result in a volumetric solid based on the plan view.

Architect: Fumihiko Maki + Maki and Associates

Drawing: Sam Fox School of Design and Visual Arts
Washington University in St. Louis

Medium: AutoCAD

Courtesy of Maki and Associates Architects

INTERIORS WITH PLAN OBLIQUES

REVEALING



PLAN OBLIGQUE CONSTRUCTION
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Step 4

45°-45°

Steps 1, 2, and 3

roof plan

elevation

elevation

g

Step 4 60°-30°

g

Steps 1, 2, and 3

For exterior forms:

1.

Access the plan configuration (roof or floor
plan) and one or two elevations, all drawn to
the same scale.

Place and rotate the plan to any axes angle
combination. Construct the true-shape plan
view (examples shown are 45°-45° and 60°-
30°). For exteriors, some of the sides may not
be visible.

From the elevations, scale and construct all
vertical lines.

Complete other true-length horizontal and
non-true-length lines (determined by finding
their end points, as with isometric drawings).
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oblique up view

Then draw other non-
true-length lines.

Then draw verticals and
true-length horizontals.

2 %

Draw the overall plan con-
figuration (footprint) of the up
view.

Draw the true-shape
elevation view.

elevation oblique

Then draw all parallel
receding lines and other
nonparallel lines.

nonvertical z-axis oblique

The procedure is the
same as that for other
obliques; the vertical
axis is swung and drawn
left or right of the actual
vertical.

CONSTRUCTING OTHER OBLIQUE DRAWINGS

The latter part of this chapter will introduce you to three other types of drawings that are related to the plan
oblique. The construction procedure is shown above for these three types, identified as oblique up views, eleva-
tion obliques, and non-vertical z-axis obliques.



ISOMETRIC CIRCLES

CONSTRUCTING
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In paraline drawings, all circles
appear as ellipses except true
circles—those that appear in
planes parallel to the picture
plane. The four-center ellipse
procedure, below, is the most
precise method for approxi-
mating true ellipses.

diameter
of circle

1

30° 30°

/‘\7 midpoints

2

3

<

oint of
tangency

Drawing: Staircase isometric, Lloyd’s of London
London, England

33" X 45.5"(83.8 X 115.6 cm)

Medium: Rottering pen on tracing

Courtesy of the Richard Rogers Partnership,

Architects

Note the numerous escalators in
the main central atrium space.
See page 70.

horizontal plane

Procedure for the Four-Center Ellipse

1. Draw an isometric square using the desired circle’s diameter.
2. Find adjacent side midpoints. Large radius R has two centers at the closest corners of the parallelogram.
The intersections of the perpendiculars to both opposite sides determine the terminal points of the arc.

Construct the arcs.

el

small arcs meet the large arcs to complete the ellipse.
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© Lloyd's Building 25 years 2011

Courtesy of Lloyd's

vertical plane

Small radius r has two centers at the intersections of the perpendiculars within the parallelogram. These

The entire construction can be made with a T-square and 30° X 60° triangle. The same procedure applies for
circles in both vertical planes and horizontal planes.
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Recedes to the right Recedes to the right
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CONSTRUCTING PARALINE CIRCLES

The above semicircle recedes to the left.

ay

\@\
¥

15°

Drawing: Compact House,

Bayview, Lake Pend Oreille, Idaho
18"3 24" (45.7 361 cm), Scale: /4"=1'0"
Medium: Ink on vellum
Courtesy of David A. Harris, DHT? Architects & Planners
Reprinted from New Compact House Designs, edited by Don
Metz, with permission of Storey Communications/Garden Way
Publishing, Pownal, Vermont.

The four-center ellipse method shown on the previous page applies to non-30°-30° axonometric circles in left
and right receding vertical planes only. Note that in the horizontal plane, circles are seen in true shape.

1. Draw a paraline square.

2. Find adjacent side midpoints and construct intersecting perpendiculars. The intersection becomes an arc
center.

3. Repeat the process for a symmetrical mirror-image arc on the opposite side.

4. Using points a, and a,, complete smaller arcs to accomplish the total axonometric circle.



IN ACTION

PLAN OBLIGQUE AND AXONOMETRICS
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Drawings: House, Oldfield, New York
13.5" X 15.5" (34.3 X 39.4 cm), Scale: /4" = 1'0"
Medium: Ink

Courtesy of Hobart D. Betts, Architect

The popularity of plan obliques (interchangeably termed axonometrics) is due to their ease of construction.
All geometric shapes are transferred at true size (note triangle, rectangle, and circle above).

A current trend in competition presentations is to
show digital drawings approximating an isometric or
dimetric view with an interior lighting effect to enhance
the definition of interior elements and spaces.

Drawing: Yin Yang Lounge Prototype, New York City
Media: Rhino for modeling; Maxwell for rendering
Courtesy of Enrique Limon of LimonLab

The low angle of these two dimetrics
allows one to see the intricate details
of the complex roof form. See photo of
building at Web p. A-2.

Drawings: Walt Disney Concert Hall,
Los Angeles, California

Medium: CATIA software

Courtesy of Gehry Partners, LLP
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The concept of this highly sustainable building was & 1 IJ
to design a “transparent envelope” looking toward =

Cardiff Bay and beyond. Natural ventilation is driven =

by the use of a roof cowl that rotates to the direc- / —

tion of the wind. Steel columns collect rainwater
to supply the toilets and wash the windows. Also,
the ground is used as a heat source. This building
received the 2006 award for sustainability by the
BRE (Building Research Establishment).

A TH VIS

Images: National Assembly for Wales
Cardiff, Wales
Upper left: Bridge Link Level Plan @1:500
Upper right: Exploded axonometric
Medium: Microstation 3-D model “hidden line” render
Lower left: Concept drawing—architectural sketch to explain
ideas
Medium: Fiber-tipped colored markers
Courtesy of Rogers Stirk Harbour + Partners

Axonometric drawings, whether they are isometrics or dimetrics, are quite descriptive and popular in their
usage. The National Assembly building shows numerous axonometric circles in the conceptual sketch. Note
that the refined and sketched circles all appear as elliptical forms.

IN ACTION

AXONOMETRIC CIRCLES



AXIAL AND NON-AXIAL LINES/ADDING NONLINEAR FORMS
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Drawings: Triangle Oval Townhouses

West Sacramento, California

|

| Medium: Adobe lllustrator

! Courtesy of Stanley Saitowitz/Natoma
1]

[ Architects

©

Student project by Erna Egli and Joanna Hostetler
Courtesy of the City College of San Francisco
Department of Architecture

oval. In the tradition of the courtyard
house, these townhouses are of sub-
3 tractive form that are intricately woven
vertically. The entire site volume block
2 is sculpted to produce voids of light
/ and air through a subtractive process.
In this warm climate, exciting interior
voids are created, along with well-lit

and shaded exteriors.

This is a linear axial paraline drawing.

It has been exploded to reveal more

details, such as the nature of the

facades we cannot see.

Four type models of 40 brick town-
% houses are located around a grassy

In complex paraline drawings the order of construction can vary, but in general subordinate forms like 1 and 2
are commonly constructed as an addition to the primary form (square-shaped element). Note that the pyramid
form 3 shown in this design has three non-axial lines. See if you can identify them. Linear lines in paraline draw-
ings must either be axial (parallel to one of the three main axes) or non-axial (not parallel to any of the three main
axes). When there are nonlinear elements in a design, such as circular and curvilinear shapes, these elements
are frequently constructed last. Plan oblique circles, as well as plan oblique curvilinear forms, are always pro-
jected upward to their true elevation heights.
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Drawing: Palms Boulevard studio, residence
Los Angeles (Venice), California

Medium: PowerCADD

Courtesy of Dean Nota Architect

------- 2 The plan geometry and formal massing of
this building evolve from the interaction
of the two street grids that interface and
form the triangular shape of the site.
[ARCHITECT’S STATEMENT]
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Drawings: House, Austin, Texas
Medium: Graphite o
Courtesy of Kwok Tsui, an architecture graduate
of the University of Texas at Austin f

| ]
For interior spaces:

. Access the scaled plan view.

2. Choose desired axes angles.

3. Construct scaled vertical lines to a 2
desired height that best reveals the FLOOR PLAN
interior spaces.

4. Construct the true-length horizontal
lines.

5. Construct any nonlinear forms.

6. Complete the same procedure for
additional axes angles.

—

~7 ]

When solid elements in a building form
intersect at other than 90°, it results in
more than one set of plan-oblique axes
angles. Construct the primary volume
with its one set of axes angles first,
then construct secondary volumes.

ADDING ADDITIONAL AXES



AXES ANGLES

PLAN OBLIQUES — 45°—45°
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The interior space of the museum is formed around
an eight-meter cubic space, located below an exterior
courtyard plaza. Each exhibition space is connected
by staircases that surround this plaza. The exterior
walls of these staircases are washed by daylight to
relieve the confined feeling of being underground.
[ARCHITECT'S STATEMENT]

The formal and geometric echoes and counter-
points are precise-vault and mountain, glass and
stone, circle and square, ground and sky. They
lend an almost metaphysical quality to this empty,
ordered space, contrasting powerfully with the
landscape and the lyrical play of light, form, and
art that distinguishes the museum’s interiors.
[STATEMENT FROM “MUSEUM ARCHITECTURE”]

Drawing: Whanki Museum, Seoul, Korea
18" X 24" (45.7 X 61 cm), Scale 1:500
Medium: Ink on vellum

Courtesy of Kyu Sung Woo, Architect

Plan obliques are commonly drawn with axes
angles of 30°-60°, 60°-30°, and 45°-45°. The
plan in its true shape can be quickly transferred
to construct the oblique drawings. The observer’s
vantage point appears higher than in an isometric
drawing. These plan obliques use axes angles
of 45°-45° Facade details show equally well
on either receding axis. Roof configurations and
interior spaces are also clearly seen. Partial roof
cutaways help to focus on the interior spaces.
Obliques lack the size diminishment characteristic
of perspectives and thus have the advantage of
retaining size, detail, and information.

A dashed line indicates the volume removed in the
Dattelbaum house. A line with short dashes or a
very thin line is the accepted way of showing the
cutaway portion that is removed.

Drawing: Dattelbaum house

Kezar Lake, Center Lovell, Maine
18" X 23" (45.7 X 58.4 cm), Scale: 4" =1'0"
Medium: Ink on Mylar
Courtesy of Solomon & Bauer Architects Inc.
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Drawing: Manhattan pied-a-terre, New York City Drawing: University of California, Berkeley Art Museum and
24" X 36" (61 X 91.4 cm), Scale: 4" = 1'0" Pacific Film Archive

Medium: Ink on Mylar Berkeley, California

Courtesy of Gwathmey Siegel & Associates, Architects Medium: Maya

Courtesy of Toyo Ito & Associates, Architects

Drawing: Contemporary Arts Center Bookstore and Artware Drawing: Contemporary Arts Center New Orleans, Louisiana
Cincinnati, Ohio 30" X 40" (76 2 X 101.6 cm), Scale: /16" = 1'0"

24" X 36" (61 X 91.4 cm), Scale 12" = 1'0" Medium: Plastic lead on Mylar

Medium: Penal on vellum Courtesy of Concordia Architects, New Orleans, Louisiana

Courtesy of Terry Brown Architect

With the exception of the interior three-point perspective in the upper right, these plan obliques use axes angles
of 30°-60°. This orientation allows the observer to clearly see interior spaces or roof configurations. Usually the
30° receding facade receives the most emphasis. However, if the facade is not linear, as with the New Orleans
Arts Center, then a 60° receding axis can show the more detailed facade. The Cincinnati Arts Center, above, and
the Whanki Museum on the facing page show how the interior anatomy of a building can be further revealed by
dissecting it both horizontally and vertically—combining two or more section cuts. The Cincinnati building, as with
previous cutaway isometric examples, shows how cutaway plan obliques can also reveal a partial footprint (plan
view). Note that the Toyo Ito design shows less interior detail but more facade structure compared to plan obliques.

AXES ANGLES

PLAN OBLIQUES — 30°—60°



AXES ANGLES

PLAN OBLIQUES—60°—30"°
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Drawing: Married-student housing,
University of Alaska
Fairbanks, Alaska

11"X 17" (27.9 X 43.2 cm),

Scale: 4" =1'0"

Medium: Ink on Mylar

Courtesy of Hellmuth, Obata,

and Kassabaum, Architects

© Alan Weintraub, photographer

These plan obliques use axes angles of 60°-30°.
Normally the 30° receding facade is emphasized.
However, a lot of detail can be shown on the 60°
receding facade if part of it is nonlinear. All built-in
and movable furniture pieces retain their verticality
and true heights. The 60°-30° axes angles allow the
observer to see the interior spaces clearly when the
roof and parts of both side elevations are removed.

Drawing: Waldhauer residence, Woodside, California

20" X 48" (50.8 X 121.9 cm), Scale: 12" = 1'0"

Media: India ink and airbrush on Mylar

Courtesy of House + House, Architects Mark David English,
Architectural lllustrator




BASICS APPLIED 199

© Ora Joubert Architect

e

© Ora Joubert Architect

Drawing: Studio, The Ivy Villa, Pretoria, South Africa
400 X 300 mm (15.7" X 11'8"), Scale: 1:100
Medium: Ultimate CAD program
Drawn by lan Thompson
Courtesy of Ora Joubert, Architect
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This drawing has one structure with axes angles of 9°-81° and another structure with axes angles of 60°-30°,
The intersection of solid elements will always require two (dual) or more sets of plan oblique axes angles. Note
that the structure with the 9°-81° orientation shows details on its 9° facade extremely well, whereas its 81°
facade is barely visible. Also shown above are structural cables, which are not true length in the plan oblique.
All drawn elements are relatively transparent. With the design of more high-tech buildings, the drawing of dual-
axes and tri-axes plan oblique angles has become commonplace.

The original house, an eclectic villa built shortly before the Anglo-Boer War (ca. 1910), is a well-preserved example of its
type. The stables is a balloon structure of timber and corrugated iron, a worthy example of late-nineteenth-century indus-
trial building technology. The new studio (1995) is a careful recycling of the century-old stables. The studio has a butterfly
roof inverting the pitch roof of the stables. This inverted roof accentuates its structural independence from walls through
slanted steel columns (held in check by cables), amplifying the differing means of support and construction.

[ARCHITECT'S STATEMENT]

DUAL-AXES AND TRI-AXES ANGLES
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Plan obliques illustrating in-
cremental growth can clari-
fy details in plan view cuts
taken at different locations.
Axes angles of 45°-45° were
used in the example to the left,
whereas 60°-30° angles were
used in the example on the
facing page.

This house is characterized by
an overall simple geometric
form constructed with local
concrete blocks, the openings
of which have been detailed in
glass and steel. There is a feel
of the monumentality of the
man-made with respect to the
natural landscape; the build-
ing is very site-specific. It is a
well-crafted spatial volume for
modern living that was carved
out within a very disciplined
exterior.

Drawings: Single-family house in Morbio Superiore,

Switzerland (1982-1983)
Photographer: Alo Zanetta, Chiasso, Switzerland
Architect: Mario Botta, Lugano, Switzerland

" ahl

© Alo Zanetta

PLAN OBLIQUES—INCREMENTAL GROWTH



PLAN OBLIQUES—NONVERTICAL Z2-AXIS
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TR i S A

Architect: Fumihiko Maki +
Maki and Associates

Drawings: Iwasaki Art Museum, Kagoshima Prefecture, Kyushu, Japan

Axon: 23.2" X 16.9" (59 X 43 cm)

Plan: 28.3" X 197" (72 X 50 cm), Scale: 1:100

Medium: Ink on vellum
Courtesy of Fumihiko Maki and Associates, Architects

Set in a garden of a resort hotel, this building composed
of three structures is conceived as a villa-like complex with
each structure forming a common language and a com-
parable spatial expression of late-modern architecture
incorporating light and dark as well as Mediterranean and
traditional Japanese regional images. It houses a succes-
sion of pavilion-like exhibit spaces, which are articulated
by skylights. [STATEMENT BY PROFESSOR HIRO HATA]
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ground-floor plan

Drawing: Gandhi Labour Institute, Ahmedabad, Gujarat, India
26" X 39" (66 X 99 cm), Scale: 1:200

Medium: Ink on Gateway (tracing paper)

Courtesy of B. V. Doshi, Architect

A variation to the typical plan oblique is one
in which the z-axis thrusts the vertical planes
upward (most commonly at 45° or 60°) from the
horizontal. This gives the observer a vantage point
that is almost directly overhead. This method has
the advantage of revealing more of the important
horizontal planes. However, distortion appears
greater than in the typical plan oblique. The plan
obliqgue with a plan sectional cut (above left)
retains the plan geometric configuration better
than does the plan oblique (above), which shows
a site plan view of the roof configuration.
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Drawing: Karlstad residence, Orange Park Acres, California
36" X 24" (191.4 X 61 cm). Scale: /16" = 1'0"

Medium: Ink on vellum

Courtesy of Dougherty & Dougherty Architects LLP

© Dougherty & Dougherty Architects LLP

Grounded in a strong axial plan that reaches out into the surrounding landscape, the design imagines a series of interior
and exterior rooms linked to the central vertical circulation element. Layered public and private spaces provide open
access to light, air, and the wooded grounds while providing privacy and a feeling of retreat. Volume and framed views
are utilized to expand the compact plan. [ARCHITECT'S STATEMENT]
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© Lluis Casals Fotografia

Drawing: Casa Canovelles, Granollers (Barcelona), Spain
26.4" X 54.3" (67 X 138 cm)

Medium: Ink on vellum paper

Courtesy of MBM Arquitectes

Josep Martorell, Oriol Bohigas, and David MacKay

The nonvertical z-axis can be swung either left or right of the vertical direction. These examples show that
vantage points from either direction are equally effective: the choice is based on the viewing information to be
conveyed.

PLAN OBLIQUES—NONVERTICAL Z-AXIS
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Drawing: Curtis House (1988)

San Francisco, California
105/8" X 15" (27 X 38.1 cm), Scale: 14" = 1'0"
Medium: Pen, Rapidograph ink, and shading films
Courtesy of James Shay, FAIA Architect

The primary spatial organization device in this house is the dark framework indicated in the drawing by line and shade.
Secondary building elements, such as planes and shaded stairs, are indicated by line and film to establish context. The
drawing speaks to interior and exterior relationships. The exterior forms of the Curtis house serve as a stepped introduc-
tion to a row of simplified, semi-modern townhouses on Upper Terrace. Behind them, the interior layout responds to the
desire to create interesting circulation spaces, retains the building’s two-unit zoning in case the owners wish to have a sec-
ond unit in the future, and orientates spaces hierarchically with regard to the great views from the house. As the drawing
indicates, spaces are delineated in a modernist manner, with parallel planes and column patterns. The drawing clarifies
relationships for architects. Unfortunately, it was a long time before the client could make heads or tails of it. So, during
the design process, the architect used more conventional interior perspectives and a model to show the client something
of what the building would become.

[ARCHITECT'S STATEMENT]

Paraline drawings, more than any other type of drawing, can be utilized to explore a large number of viewpoints.
Perspective drawing, although quite descriptive of pictorial depth, does not provide as many options. This page
and the facing page, which shows stacked layers of floor plans, display just two of the many options and varia-
tions available for expressing a design with paraline oblique views.

© Christopher Irion
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Drawing: Galor residence,
Los Angeles, California
28" X 28" (71.1 X 71.1 cm), Scale: 74" = 1'0"
Medium: Ink
Courtesy of John V. Mutlow, FAIA, Architects

This hillside residence is designed on
a 20' x 20' grid of caissons with a
6'8" x 6'8" sub-grid/module. The
stepped and overlapping plans articu-
late the vertical relationship between
the residence, the connective vertical
volumes, and the third-floor artist’s
studio and rooftop terrace. The shad-
ed edge of the floors simultaneously
reinforces the plan edge whilst creat-
ing a three-dimensional image.
[ARCHITECT’S STATEMENT]

© John V. Mutlow FAIA

NON-VERTICAL Z-AXIS STEPPED PLAN
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ELEVATION OBLIQUES
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This elevation oblique of a house
recedes down to the right. The
result is a worm’s-eye view look-
ing up. Note that interior details
can easily be seen through the
receding facade. This house high
up on a hill was conceived as a
glass pavilion with two hovering
perpendicular apartments shifted
in opposite directions to exploit
the panoramic view of Paris. A
swimming pool on the roof joins
the two apartments.

The drawing to the right is a varia-
tion of the elevation oblique in
that the receding lines are not
parallel. Converging lines are seen
in perspective drawing, which will
be discussed in Chapter 6. This
kind of drawing, like the elevation
obliques, shows much more infor-
mation than does a pure eleva-
tion or plan. Some architects, like
Tadao Ando, favor this type of
drawing. This triangular studio is
part of a beach house, a guest
house, and an artist’s studio facing
the Mexican Pacific Ocean. Ando
wanted to create a village atmo-
sphere with terraced sea views.

In most cases, elevation obliques
recede up to the right or up to the
left at a selected angle. Regular
or irregular curvilinear forms are
commonly seen in the true-size
elevation, It is sometimes neces-
sary to use a cutaway wall or a
transparent oblique to reveal inte-
rior spaces.
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Drawing: Villa dall’ Ava, Paris, France
23.4" X 16.5" (59.5 X 41.8 cm)
Medium: Ink

Courtesy of Office for Metropolitan
Architecture (OMA)

it

Drawing: GIADA, Inc., New York City
Scale: 1"=5'0"

Medium: Pen and ink

Courtesy of Steven Holl Architects

Drawing: Studio in Mexico

Media: Computer graphics, photo montage
Courtesy of Tadao Ando Architect and
Associates




© Mark Mack
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Elevation obliques can be very effective in showing how the
building design responds to various design parameters. This
example shows a simple form repeated five times with an
upward receding angle of 60° for the purpose of diagram-
ming design concepts. Note the use of gray tone and black
to express the parameters. The largest diagram expresses
rooms as volume: in this drawing, vertical planes were toned
black or gray to accentuate building components. Artificial ton-
ing can give the needed planar contrast to help enhance the
understanding of a design, especially in cases where material
texture is absent or not shown. An elevation oblique may be
foreshortened to avoid distortion, but a plan oblique is never
foreshortened.

Drawing: Adelman/Lianos residence, Santa Monica, California
Medium: Ink
Courtesy of Mack Architects; Mark Mack, principal

Fronting the street

People space vs. auto space

Elevation oblique diagrams

USING THE ELEVATION OBLIQUE
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Set into a traditional hillside neighborhood, the 4,500-square-foot home
gracefully adapts to the sloping site and orients to spectacular pan-
oramic views across Orange County to the Pacific Ocean. Expressing the
programmatic desire for public and private spaces as well as parents’
and children’s wings, the building form is split into two separate volumes,
stepping up the hill and skewed at 15 degrees. Bridges and a stairway
within a three-story circulation core clad in translucent acrylic panels
join the program into a cohesive home. The exterior forms are composed
to highlight several interior functions and are further animated with
exposed stairways, pipe railings, window patterns, and an expressed ver-
tical mechanical equipment core. [ARCHITECT & DESIGNER’S STATEMENT]

Drawing: Springwood Drive residence, Cowan Heights, California

36" X 36" (91.4 X 91.4 cm), Scale: 4" = 1'0"

Medium: Ink on Mylar

Courtesy of David Lee VanHoy, Architect and George P. Elian, Designer

Building configurations that exhibit multi-
obliqgue combinations are quite common.
The addition of shades and shadows gives
depth to a multioblique drawing. The example
above with the roof removed combines two
axes of 45°-45° and 30°-60°.

© Paul Warchol

Drawing: Summer compound,
Barnegat Light, New Jersey
42" X 48" (106.7 X 121.9 cm), Scale: 4" = 1'0"
Medium: Ink on Mylar
Courtesy of Brian Healy Architects

The design was for three generations of one family. Three separate structures share a common living area. Each family is
given their own dwelling that can operate autonomously, so a communal village-like arrangement was used to organize
the site. A shared open glass pavilion of 760 square feet is aligned with Barnegat Lighthouse in the distance.

[ARCHITECT'S STATEMENT]



Drawing: Exploded axonometric and plan composite
Chasen residence, San Francisco, California

30" X 52" (76.2 X 132.1 cm), Scale: 316" = 1'0"

Medium: India ink on Mylar

Courtesy of House + House Architects, San Francisco

Michael Baushke, Architectural lllustrator
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The rendering is done with ink on Mylar and is a representation of
the many facets of the actual design. The use of ink lends a clean
line to the well-defined edges and angles within the house. The
composition of the drawing itself is first a vehicle to view the many
elements and geometries of the house, and is secondly a device
by which the viewer is given a sense of process—the process of
design and the process of experience. Airbrush is added to center
the drawing at the starting point of this process.

This addition and remodel of a 1906 earthquake relief house trans-
formed a tiny bungalow into a dramatic new home with soaring
spaces and a rich palette of materials bathed by natural light.
Carefully skewed geometry allowed an existing tree to be incor-
porated in the center of the home, framed through a large grid of
windows. A curving staircase wraps the bar, defining the kitchen
and connecting an open bridge flying above the master bedroom.
[ARCHITECT'S STATEMENT]

© Alan Geller, Photographer

MULTIOBLIQUE COMBINATIONS
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© Photographer: John M. Hall

Drawing: Gorman residence, New Canaan, Connecticut
24" X 36" (61 X 91.4 cm), Scale: /16" = 1'0"

Medium: Pen and ink

Courtesy of Hariri & Hariri-Architecture

| EXPLODED AXONOMETRIC VIEW

0 5 10

Drawing: C3 cabin,
Camano Island, Washington
Medium: ArchiCAD
Courtesy of Vandeventer + Carlander Architects

Draw with a small space
between dashed projection lines

Plan obliques and isometrics can be quite powerful
and revealing when the vertical and horizontal dimen-
sions are expanded by the use of either dashed lines
or light solid projection lines. These exploded views
illustrate how structural components relate to one
another. If possible, horizontally or vertically exploded
elements should not overlap. Expanded views (oppo-
site page) are exploded in one direction only, as
shown with the numerous roof removals on the previ-
OuS pages.

The amount that the building parts are displaced
(movement axes are usually parallel or perpendicular
to the building axes) depends on finding the most
explanatory positional relationship of the parts to each
other and to the whole. Note in the Gorman residence
(left) how easily the disparate elements seem to come
together to make a coherent whole.



© Rebecca L. Binder
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Drawing and photos: Armacost duplex, Los Angeles, California
24" X 36" (61 X 91.4 cm), Scale: /8" =1'0"

Medium: Pencil

Courtesy of Rebecca L. Binder, FAIA, Architect
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Drawing: House, Connecticut

85"x 11" (21.6 x 27.9 cm)

Scale: 46" = 1'0"; originally drawn at %" = 1'0"
Medium: Macintosh computer in PowerDraw
Courtesy of Robert T. Coolidge, AlA, Architect

This house was designed for the 1990 Innovations in
Housing competition and was an exercise in design
for construction with relatively new (at the time) I-joist
framing. It explored what could be done within a single
span of 20 feet and was an exercise in isometric draw-
ing with PowerDraw software (now PowerCADD,).
Adobe lllustrator was used to finish the drawing by
shearing text to match the isometric. It appeared in
the AIA New England Regional Council Design Awards
1990 as well as Progressive Architecture magazine.
[ARCHITECT’S STATEMENT]

The concept of the expanded view in both plan
obliques and isometrics is frequently applied to
buildings with two or more floors. Stacked floors
usually exhibit similar geometric configurations.
These examples illustrate how the floor plans can
be removed from the building shell to help visu-
alize the vertical relationship of all levels in con-
junction with the exterior form. Both expanded
and exploded views allow us to see the internal
makeup of a building. In this sense, they are quite
similar to cutaway views.

THE EXPANDED VIEW
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EXPLODED
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The villa becomes a gestaltist puzzle in
which the overlapping spaces become
contiguous parts of a greater architectural
whole. Behind the orthogonally oriented
street facade, the building begins to splay
away from its origins, revealing a spatial
momentum that continues throughout
the house. [ARCHITECT'S STATEMENT]

Drawing: The Hague Villa Project
The Hague, The Netherlands

24" X 36" (61 X 91.4 cm), Scale: /16" = 1'0"

Medium: Pen and ink

Courtesy of Hariri & Hariri, Architects

© Hariri & Hariri Architects

This drawing separates the main
elements of the project, demonstrat-
ing the “essence.” This way one can
analyze the different parts and the
relationship between components
in layers, showing how they fit into
place and within the larger struc-
ture. With this drawing, we demon-
strate the layers between the front
and back, as well as the connection
to the earth and the sky. [ARCHITECT’S
STATEMENT]

EXPLODED ISOMETRIC
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The element axonometric drawing is a compo-
sition of design elements: public street facade,
private courtyard facade, axes, focal point, and
circulation elements. The drawing visually ana-
lyzes the different design approaches to and the
relationship between the public street and the
private courtyard, and the sequence of circula-
tion spaces that connect the major street to the
inner courtyard with the linkage of the street
entry porch to the rotated courtyard gazebo, the
axis, and the focal point. The floor plan anchors
the drawing as a basic reference. The identity
of the courtyard project’s front and rear public
facades is developed within a narrow 2-foot-
deep storage volume, with clip-on staircase ele-
ments providing the identity to the private court-
yard facades. The communal elements are then
articulated and differentiated as complete forms.
[ARCHITECT'S STATEMENT]

Note the orderly manner in which the four
expanded design elements fit together.
Displaced vertically in a consistent direction,
the way the elements would come back
together into a cohesive whole can be visu-
alized easily.
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© John V. Mutlow FAIA

Drawing: Yorkshire Terrace, Los Angeles, California
34" X 42" (86.4 X 106.7 cm), Scale:1/s" = 1'0"
Medium: Ink

Courtesy of John V. Mutlow, FAIA, Architect

EXPANDED PLAN OBLIQUE
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The front and rear elevations below and above the
floor plans help to project the three-dimensional
richness of the facade from the two-dimensional
floor plans. Geometry of squares is the principle
design element, with the double-square main meet-
ing hall sized so that all the farmworker families can
meet in one room. This forms an axis for a series of
smaller square and double-square spaces ordered
in a symmetrical format. [ARCHITECT'S STATEMENT]

Drawing: Cabrillo Village, Saticoy, California
24" X 36" (61 X 91.4 cm), Scale: /8" = 1'0"
Medium: Ink

Courtesy of John V. Mutlow, FAIA, Architects
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Drawing: Library, Toronto, Canada
Medium: Ink
Courtesy of A. J. Diamond, Donald Schmitt, Architects

This expanded view uses
a paraline axonometric in
the form of a dimetric. The
lower angle of view per-
mits one to see the link-
ing circulation elements
between floors. Dimetrics
are more flexible than iso-
metrics because a variety
of viewing positions are
possible.

Model photo: Anti-Gravity Atelier
and House Meguro,
Tokyo, Japan

© Atelier Tekuto

Courtesy of ATELIER-TEKUTO

Using a lamp inside the model and adjusting contrast
and brightness with Photoshop, a strong interior light-
ing effect was created. This has become a fashion-
able approach in competition models, especially with
dimetric, isometric, and perspective views.
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Drawings: Suzuki house, Tokyo, Japan | }-= . |
8.7" X 11" (22 X 28 cm), Scale: 1:30 (Japanese scale) — = |

Medium: Ink on trace / : |
Courtesy of BOLLES+WILSON |

The space of the house at all levels is visible on one projection. The central stair is understood as the connecting
sequence...as in Japanese painting, what is not shown is as important as what is shown.
[ARCHITECT’S STATEMENT]

Both exploded and expanded views are excellent tools for examining the way details are put together, whether
they are small structural components or large building elements. This is an interior elevation oblique with
exploded parts. Overlapping exploded or expanded parts is permissible, provided they do not cover important
information. Within a very small space of a house, this design manages to pack in a lot of action through a well-
positioned stairwell vertically connecting the volumes of the floors.

INTERIOR ELEVATION OBLIQUE

EXPLODED
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Drawing: Casa Joya, San Miguel de Allende, Mexico Drawing and photos: Casa Joya, San Miguel de Allende, Mexico
82" X 11" ArchiCAD exploded axonometric 7" X 7" ArchiCAD transparent perspective

Courtesy of House + House Architects Courtesy of House + House Architects

Rafael de le Lama, Architectural Illustrator Rafael de le Lama, Architectural lllustrator

Steven & Cathi House, photographers

This exploded axonometric drawing was chosen to describe the form
and volume of this unique 10 X 10-meter cube-shaped house located
at the end of a pedestrian street in Mexico. The rooms are defined by
a series of curving walls, courtyard spaces, floor-to-ceiling windows,
and private terraces. An extensive color palette and a rigid geometry
are clearly shown as the upper floors are pulled up and away to
reveal the lower floor plan.

The strong geometric form is clearly shown in the transparent
rendering. The exterior property line walls disappear and allow
the viewer to see inside to a layering of colorful walls, decorative
courtyard paving, cylindrical columns, and floor-to-ceiling windows.
[ARCHITECT'S STATEMENT]

This school has no corridors, but is organized around a large atrium
bathed in natural light. The interior environment changes with the
sun’s course and the year’s seasons. The large central staircase con-
nects all majors and disciplines. [ARCHITECT'S STATEMENT]

Expanded dimetric: New School of Music of Paris
Paris, France

Medium: 3-D graphic software

Courtesy of Serero Architects




Expanded axonometric: CANOPY: Competititon for the new auditorium
and movie theater (VTHR)
Saint Cyprien, France

First-prize winner, Schematic Design Phase

Medium: 3-D graphic software

Courtesy of Serero Architects

The natural environment inspired my auditorium design.
The large sun umbrella with egg-shaped perforations pro-
tects the interior from the sun. The internal shell of glass
and concrete regulates heat and ventilation.

[ARCHITECT'S STATEMENT]

The purpose of this drawing is to illustrate the openness and
geometric rigor of this modern courtyard house. The two-story
house is presented as an exploded axonometric to clearly define
the colorful geometric elements that distinctly delineate the
mass and form. The property line wall and the roof are pulled
away to show the interior spaces that are articulated by curving
stairs, columns, floor-to-ceiling windows, fireplaces, and walls.
[ARCHITECT'S STATEMENT]
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Drawings and photo: Casa de las Estrellas

San Miguel de Allende, Mexico
12" X 20" ArchiCAD exploded axonometric
Courtesy of House + House Architects
Kelly Condon, Architectural Illustrator
Steven & Cathi House, photographers

EXPANDED PLAN OBLIQUE AND AXONOMETRIC DRAWINGS
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The Centre for Music, Art, and Design is an interdisciplinary
facility. The project was conceived to achieve functional
objectives