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INTRODUCTION

This book was conceived as a resource for a wide readership, whether in answer-
ing specific questions for established interior designers or providing an overview of
the design process for the layperson. It is compact and easy to slip into a shoulder
bag, but precisely because of its handy size, it cannot address every issue related
to interior design. Instead, we believe that by distilling the essential principles of
interior design and clarifying steps and goals of the design process itself, higher
quality design will reach the broadest possible audience.

Guides to interior design generally fall into two categories. The first type is the beau-
tiful coffee table book by style mavens. These books are full of personality and style,
but lack an overall structure that describes the fundamental principles for making
design decisions. The second type is the design manual. These volumes are full of
useful information, but eschew a specific attitude about design strategies. Our goal
is to create the classic textbook for interior design, yet with more inspiring design
theory and better visual taste. We hope this book presents a fresher approach that
represents the cultural preoccupations of a younger generation of designers.

The book has been organized thematically into six sections:

Section 1, “Fundamentals,” provides a step-by-step examination of an interior
project. It describes the scope of professional services, the project schedule, and
drawing and presentation techniques.



Section 2, “Space,” offers an overview of the design of rooms and larger sequences

of spaces, while addressing functional and life-safety issues.

Section 3, “Surface,” details specific tactics for designing with color, materials,
textures, and patterns. It also considers performance and maintenance issues.

Section 4, “Environments,” looks at aspects of interior design that help to create a
specific mood or character, such as natural and artificial lighting, and the invisible
systems that impact the comforts of a space.

Section 5, “Elements,” identifies useful details for a range of interior applications.
It also includes a chart of canonical twentieth-century furniture—pieces every inte-
rior designer should know. In addition, it outlines ideas for the display of artwork,
collectibles, and accessories.

Section 6, “Resources,” provides a wealth of useful information, from a summary of
sustainable design strategies to lists of recommended books, blogs, and websites.

Finally, we have interspersed throughout the book interviews with our favorite prac-
titioners to demonstrate how the topics covered in each section can be creatively
interpreted in practice.
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Managing an interior design project requires as much creative thought-
fulness as the design itself, and the best projects begin with a carefully
planned project schedule. Typically, a project process is broken down into
distinct phases to establish decision-making milestones, both within the
design team and with the client. At the beginning of the design process,
innumerable options present themselves, but as the design progresses,
the number of options gradually reduces as the project gels around spe-
cific themes and configurations.

Drawings are the primary format through which design choices are ex-
plored and communicated. The mode of drawing changes as the project
is refined and finessed. At the beginning of the design, freehand sketch-
es are the best way to test concepts, while later in the process compu-
ter-aided design (CAD) is necessary to fine-tune dimensional decisions
and coordinate with consulting engineers. New technologies are mak-
Ing it easier to explore design concepts in three dimensions at several
stages of the design process.



Chapter 1: Starting an Interior Project

The thought of starting an interior project can be daunting; however, with a bit
of strategic planning, a project can be launched smoothly and effectively. What-
ever the scale of the project, four basic elements must be considered from the
beginning: project site, program, schedule, and budget. These four items are
seldom determined exclusively by the client or the designer, but usually by both
in collaboration. The fewer the variables, the more efficient the process will be.

SITE PROGRAMMING SCHEDULE BUDGET

PROJECT SITE

In general, a client engages a designer once a site or space is in hand. It is then the designer’s

task to analyze the space to ensure that it will meet the client’s needs. Sometimes, a client may
not have a single space in mind, but rather a few options that the designer will test to ascertain
which one best suits the client’s needs. Both of these scenarios suggest that the client is work-
ing toward a particular program; however, sometimes the physical space generates the program.
In this case, the designer’s task is to decide the best layout for the space and design a program
within those constraints.

PROGRAMMING

Programming is the process of defining the needs of those who will use the space, in advance
of creating the design. Whether for a home kitchen renovation or for a newly constructed
restaurant, this exercise should evaluate the functional performance, opportunities, and
constraints of the existing space. Furthermore, the program should articulate what spaces,
features, or attributes must be added to improve functionality and give an appropriate and
compelling character to a space. The programmatic goals should be precisely qualified in a
brief, the written document that outlines all functional, dimensional, and relational require-
ments. This list of objectives will form the basis for evaluating design solutions in subsequent
phases of the project.

10 COLOR, SPACE, AND STYLE



Programming can be broken down into three central types of activities: gathering, analyzing,
and documenting information. Within this framework, the process for establishing the project
goals and the format of the program wish list can vary widely. For small projects, gathering
data and analyzing the client’s needs are essential; providing a written report is less so. That
said, to avoid miscommunication, some record of the process must be made. Thus, program-
ming might consist of a filled-in questionnaire, a detailed interview, or a inventory that defines
the microdeterministic issues, such as the number and type of shoes within a closet or the
amount of cupboard space needed to accommodate everyday dishes and fine china. For large
corporate and institutional projects, the designer will need to listen to and put in order criteria
from a broad range of stakeholders. Often the interior designer must synthesize conflicting
information and make recommendations to the client that can have policy implications beyond
physical planning. Documentation is essential. In all cases, the designer is required to priori-
tize wish lists to make meaningful and finite design decisions.

Although this step might at times seem extraneous, programming is critical to the design
process because it is here that the client’s problems and goals are clearly identified. Good
communication is key to articulating the program and managing expectations for the design
phase. A lack of understanding the goals at this stage may result in cost overruns during the
construction phase or, even more detrimental, a project that does not meet the client’s basic
needs. Ideally, the program serves as a core map from which design objectives, spatial adja-
cencies, and building constraints are elaborated.

PROGRAMMING ACTIVITIES

- Collect floor plans. - Analyze interview notes. - Document client’s mission
- Visit site with client. + Create bubble diagrams of SNAIPrOREt godis,
ideal spatial relationships. - Summarize program for

- Report field observations.

. current needs and future
. . - Determine staff counts and
- Determine client structure growth.

and end users (Who makes future projections.

the decisions? Who uses the | + Develop lists of type and MR S U el

spaces?). guantity of spaces. BESHHIEWS,

+ Compile information on . Define specific needs within | S cllendt app.rO\f\I e
client (client’s mission, a given space (i.e., storage PEOETam aileipIojeSHons.
structure of organization, for a specific number of - Compile report.
future goals, etc.). files).

- Interview client representa- - List issues that need clarifi-
tives and end users. cation or resolution.
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SCHEDULE

An ideal project schedule specifies not only the designer’s responsibilities, but also the
important decisions to be made by the client, as well as the critical role of the contractor as

a member of the project team. As a result, the schedule should address all of the project
milestones, in the form of a checklist, and assign to a team member the primary responsibility
for oversight. Schedules include, but are not limited to, establishing the timeframe for execut-
ing contracts and acquiring existing condition surveys; defining the length of design phases;
receiving concept design and budget sign-off; bidding and negotiating with contractors; obtain-
ing permits; defining construction duration; and fixing a move-in date. If the date for moving in
is already known, it is best to work backward from this date to determine the duration of each
milestone. Reviewing the overall timeframe against the checklist of activities will determine its
reasonableness. It is also important to research the duration of the regulatory and approvals
processes in the local area because they often consume more time than expected.

Week

112 (3411|2341 [|2|[3|4]|1|2|3]|4]]1

CHECKLIST

Contract Negotiations

Programming / Pre-Design

Interior Survey

Presentation of Designh Concepts

Approval of Design Concept

Schematic Design

Conceptual Price Estimate

Review and Approval of Budget Estimate

Designh Development

Review and Approval / Design Sign-Off

Construction Documents

Bids and Negotiations

Award Contract

Acquisition of Permits

Mobilization of Site
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BUDGET

Establishing a project budget is crucial for streamlining the design process. It instantly com-
municates the scope of the work and the level of finishes. Project budgets are divided into hard
and soft costs. For an interior project, hard costs cover the cost of construction and fixtures,
furniture, and equipment (FF&E). A typical assumption for an FF&E budget is 10 percent of the
overall construction cost. Soft costs include, but are not limited to, designer’s fees, consultant’s
fees, project management fees, permitting fees, insurance, and project contingencies.

A designer’s primary concern is to meet the budget for hard costs. To ensure that a budget is
realistic, a conceptual pricing estimate should be conducted early in the process. For small
projects, it may not be realistic to have an estimator or a contractor on board at the initial stage.
Instead, the designer may be able to provide “ballpark” numbers based on their experience.

The danger is that construction costs are extremely volatile and subject to change depending

on many factors, such as inflation and shifting market conditions. So for early pricing studies

or ballpark assumptions, it is important to include contingencies for unknown factors. There

are several types of contingencies, whose percentages of the total estimate will change as the
design develops.

TYPES OF CONTINGENCIES

Construction Money reserved for unknown conditions due to the renovation
Contingencies of existing buildings. These contingences can range from 5 to
15 percent of the overall estimate.

Money reserved for increased costs for materials and labor
due to time lapses from the initial pricing study to actual con-
struction. These contingences can range from 3 to 5 percent
per year, from when the project was originally priced.

Escalation

14 COLOR, SPACE, AND STYLE




BUDGET TERMINOLOGY

Competitive Bid Open request for bids on a project based on completed con-
struction documents and specifications. Whether the client is
a government agency, institution, or private business owner,
the job is typically awarded to the lowest bidder.

Invitation to Bid | Request for prequalified contractors to bid on a project based
on completed construction documents and specifications.

As the design of a small project is further developed, it is important to work with a contractor
who will estimate the project costs based on drawings and specifications that the designer
provides. For small projects, estimates should not be based on square footage, but rather,
should identify and price all construction materials and labor costs. For medium to large proj-
ects, either a cost estimator or a construction manager will prepare the budget. Cost estima-
tors are hired exclusively to put together construction estimates. Construction managers are
contractors/builders that are hired early in the design process to manage the cost of a project
through the design phases. These experts typically have significant market experience and
can establish a project budget based on a dollar value per square foot; however, the budget
should always be tested against a detailed breakdown based on project scope. For very large
projects, it is standard to request several estimates to test the market value of the project.
When large discrepancies appear in prices, quantity surveyors might be hired to verify material
quantities. Price variations are more symptomatic of different material quantities than of dif-
ferent unit prices, and the quantity surveyor can help resolve these disputes.

Starting an Interior Project 15



Budget Formats

For small projects, budgets are typically itemized based on how a general contractor would
ask a subcontractor to bid the job. The trades may be broken down in general categories such
as carpentry, plumbing, electrical, plaster and paint, millwork, and so on. For medium to large
projects, budgets should be formatted according to the Construction Specification Institute’s
(CSI) index, a standard index that breaks down construction costs by trade. This helps the
designer evaluate where most of the construction costs are concentrated. The following table
outlines the CSIl index and expands on the divisions that are most relevant to interior projects.

CSI INDEX

01000 General Conditions

02000 Site Work

03000 Concrete

04000 Masonry

05000 Metals 05010 Metal Materials
05030 Metal Finishes
05700 Ornamental Metal

06000 Woods & Plastics 06200 Finish Carpentry
06400 Architectural Woodwork
06600 Plastic Fabrications

07000 Thermal & Moisture

Protection

08000 Doors & Windows 08100 Metal Doors & Frames
08200 Wood & Plastic Doors
08250 Door Opening Assemblies
08400 Entrance & Storefronts
08500 Metal Windows
08600 Wood & Plastic Windows
08700 Hardware
08800 Glazing

16 COLOR, SPACE, AND STYLE




09000

10000

11000

12000

13000
14000
15000
16000

Finishes

Specialties

Equipment

Furnishings

Special Construction
Conveying Systems
Mechanical

Electrical

09100
09200
09230
09250
09300
09400
09500
09540
09550
09600
09630
09650
09680
09700
09780
09800
09900
09950

10100
10260
10500
10600
10650
10670
10800
10900

12050
12100
12300
12500
12600
12670
12700
12800

16500
16700
16900

Metal Support Systems
Lath & Plaster
Aggregate Coatings
Gypsum Board

Tile

Terrazzo

Acoustical Treatment
Special Surfaces
Wood Flooring

Stone Flooring

Unit Masonry Flooring
Resilient Flooring
Carpet

Special Flooring

Floor Treatment
Special Coatings
Painting

Wall Coverings

Chalkboards & Tackboards
Wall & Corner Guards

Lockers

Partitions

Operable Partitions

Storage Shelving

Toilet & Bath Accessories
Wardrobe & Closet Specialties

Fabrics

Artwork

Manufactured Casework
Window Treatment
Furniture & Accessories
Rugs & Mats

Multiple Seating

Interior Plants & Planters

Lighting
Communications
Controls

Starting an Interior Project 17



Chapter 2: Project Management

The designer and client must reach a common understanding of the contracts,
fees, and design process for a project to succeed. For large projects, a project
manager will assume responsibility for coordinating these business aspects of
the job. For smaller projects, the designer has both to design and to manage the
project. Typically, management issues weigh heavily at the beginning of a project,
but they must be attended to throughout to ensure that the fees, schedules, and

agreements are all being met.

N S 5
| [k )|} J pa
SCOPE QUALIFICATIONS ASSUMPTIONS EXCLUSIONS DURATION TERMS

CONTRACTS

The first step in embarking on a project is for the designer and client to sign a contract. The
contract defines the scope, qualifications, assumptions, exclusions, duration, and terms of
the project. Ideally, it is set up in a manner that separates the scope into specific design
tasks, determining, for example, the number of meetings to be held or the number of render-
ings or sample boards to be provided. In addition to detailing the scope, the contract should
include a list of qualifications, which are limitations placed on the scope. A typical qualifica-
tion might be “the project fee is based on 20,000 square feet” or “the project fee is based on
a six-month design period.” Including a list of assumptions will avoid miscommunication; for
example, “as-built AutoCAD drawings will be provided by owner” or “the project will be phased
into two construction projects.” It is equally important to list exclusions to the contract, such
as “an interior survey is not in contract” or “furniture selections are not part of contract.” This
will help to identify issues or consultants for which the designer is not responsible. The con-
tract must also provide a written description or a graphic schedule that outlines the project
timeline.

18 COLOR, SPACE, AND STYLE



Terms of Agreement to Include in Every Contract

Payment terms

Ownership of documents

Termination or suspension

Common Mistakes to Avoid When Establishing a Contract

Starting before the contract is signed

Not red-flagging additional services as they arise

Not halting work when payments are overdue

DESIGN FEES

When negotiating a fee, it is up to the designer and the client to agree on the fee structure.
For most design disciplines, there is no such thing as “typical” or “standard” fees for design
services, due to the vastly different nature of individual projects. A residential project, for in-
stance, can range from a modest renovation to a new custom-tailored design, and the fee may
be best structured on an hourly basis. At the other end of the spectrum, for a large commer-
cial project, it would be reasonable to assume a fee based on the number of square feet (or
meters). That said, most designers choose among several methods for structuring fees, either
alone or in combination, and adjust them to suit a client’s particular needs.

19



FEE STRUCTURES

Fixed Fee (or Flat Fee) Specific sum that is based on human resources, hourly
rates, and duration of phases for all services. Reimburs-
able expenses are eliminated from the fixed fee.

Hourly Fee (or Time and Compensation for every hour spent by the designer on a
Material) project, based on a predetermined hourly rate. In addition
to the hourly fee, materials (e.g., color copies, printing,
samples) are also billed.

Hourly Fee to a Maximum Fee | Compensation for every hour spent by the designer up to
a maximum set fee based on the agreed scope.

Cost Plus Fee based on the designer purchasing materials, furnish-
ings, and services (e.g., carpentry, drapery workrooms,
picture framing) and reselling them to the client at the
designer’s cost, plus an additional specified percentage
to compensate the designer for time and effort.

Percentage of Construction Fee structured on the overall cost of construction.
Costs
Calculated Area Fee Fee determined by multiplying the project area, generally

in square feet (but in square meters for federal commis-
sions), by an agreed-upon cost per square foot or meter.
Typically, the larger the project becomes, the lower the
cost per square foot (or meter).

Until recently, cost plus was the most widely used fee structure for residential designers. Now,
however, it is becoming more common for designers to charge an hourly rate for design ser-
vices and cost plus for products.

In general, a designer will request a retainer upfront. A retainer is money paid by the client to
initiate the design process. It is usually due when the contract is signed and is deducted from
the project’s final invoice.

ENGAGING CONSULTANTS

No set standards exist for engaging consultants for an interior project. Hiring a consultant will
depend on the size, type, and scope of the project. For example, however important light-

ing is to a kitchen renovation, it may not be necessary to enlist a lighting designer, but their
expertise is indispensable for an art gallery project. It is the designer’s responsibility to make
suggestions to the owner for hiring consultants. The chart on the opposite page lists the con-
sultants an interior designer may recommend for a project.
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TYPES OF CONSULTANTS

Acoustic Engineer Design, detail, and specify construction
X X methods for acoustic criteria.

Art Consultant Recommend and install artworks.
X

Color Specialist Recommend and specify paint scheme.
X X

Feng Shui Consultant Review design in accordance with feng shui
X principles.

Fire Protection Engineer Design fire sprinkler system and provide
X X | calculations for building officials.

Furniture Consultant Recommend, select, and specify furniture,

X X fixtures, and equipment.

Kitchen Consultant Design and detail a custom kitchen.

Landscape Architect Design ground plane and landscape
X components.

Lighting Consultant Desigh and specify lighting and lighting
X X controls.
Mechanical, Electrical, and Design and specify mechanical, electrical,
Plumbing Engineers X X | and plumbing systems.
Media Consultant Design and install audio-visual systems.
X
Signage/Wayfinding Consultant Design and specify building signage.
X | X
Sustainability Consultant Provide recommendations for integrating sus-

X X tainable solutions.

Structural Engineer Design and specify structural components of

X X the project.
-

ID = Interior Designer Heavier x indicates profession more
A = Architect likely to hire consultants.
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DESIGN PHASES

All practitioners must address the standard phases of the design process. The table below
identifies the duration and goals for each phase of a small-to-medium-sized interior design
project. Depending on the circumstances of a particular project, the timeline can vary greatly;
however, the project goals should be adhered to for each design phase.

2 Weeks
Negotiate a
contract. 3 Weeks
Develop a project
schedule. - Prepare graphic materials 6 Weeks
Survey and to describe each design _
document existing concept. DeveIoE)[ the approved design
" concept.
conditions. - Review design concepts -
Determine with client. Prepare drawings, including plans,
- £ reflected ceiling plans, interior
design opjectlves EldentizEE = aTetyfand elevations andgdpetails
and spatial building code issues. ' '

requirements.
Evaluate and select a

Document project design concept to be
goals. developed.

|ldentify additional
consultants that
may be required.

PROJECT PHASES DEFINED

Programming: Identification, analysis, and
documentation of the client’s needs and
goals in a written document. This becomes
the basis for evaluating design solutions in
the subsequent phases.

Conceptual Design: Brainstorming phase of
the design process, where many options
are considered and evaluated. The goal is
to gain client approval for a single design

22 COLOR, SPACE, AND STYLE

Develop art, accessory, and graphic/
signhage programs.

Prepare a list of materials and
equipment for specification.

Engage a contractor or estimator for
preliminary pricing of design.

concept that will be further developed as the
project progresses, and to agree on a direction
for the character and aesthetic intent of the
project.

Design Development: Most design-intensive
phase of a project, in which all design ele-

ments are developed, including the partition
and furniture layout; wall, window, floor, and
ceiling treatments; furnishings, fixtures, and



millwork; color, finishes, and hardware; and
lighting, electrical, and communication sys-
tems. The goal is to define and gain approval
of all of the design recommendations.

Construction Documents: Preparation of
working drawings and specifications that
define the approved recommendations
for non-load-bearing interior construction,
materials, finishes, furnishings, fixtures,

and equipment. At the end of this phase,
the designer must communicate the design
intent in an illustrated and written format for
construction purposes.

Construction Administration: Administration
of contract documents. Acting as the client’s
agent, the designer must approve shop
drawings and regularly visit the site during
construction to ensure that the project is be-
ing built according to the documents.
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Chapter 3: Drawing Basics

The ability to draw is essential to the design process. In the interior deign profes-
sion, the meaning of “to draw” takes many forms: It can refer to hand drafting, to
computational drawing, or even to photography and other methods of communica-
tion. A number of standards have been established to facilitate the transmission of
visual data and ideas about a design, and it is important to understand how they
function within the world of the interior designer.

MEASUREMENT IN INTERIOR DESIGN

Before the first line is drawn, the interior designer must grasp the language of measurement.
The worldwide system of measurement collectively known as the International System of
Units, or Sl, is the most widely used standard for determining the length, weight, or volume of
an object and its relation to other objects. It comprises a decimal system whose the base unit
is the meter, which when increased or decreased by a power of 10, generates all other units
of measure. Designers working in the United Sates should be familiar with both the metric
system and the U.S. customary units system. Derived from a method originally developed in
the United Kingdom, the latter is an irregular system that combines several unrelated base
measurements—inches and feet (and their fractioned derivatives), for example—for linear
measurement. Although all federal commissions require projects to be in Sl units, the con-
struction industry in North America continues to refer to measurements in customary units (a
2" X 4" piece of wood, a 4' x 8' sheet of plywood), as do many architectural and engineering
practices.

CONVERTING UNITS OF MEASURE

Often, dimensional units are interchanged freely, and it is helpful to know how to translate
between units. Designers will find a range of publications and websites with extensive con-
version tables for length, area, and volume, among other measurements. Numerous online
calculators also allow for swift conversions of specific dimensions. Interior designers will most
frequently turn to the following formulas.

USEFUL CONVERSION FORMULAS

inches 254 millimeters millimeters 0.039370 | inches
feet 304.8 millimeters millimeters 0.003 281 feet
feet | 0.304 8 | meters meters | 3.2808 | feet
yards 914.4 millimeters millimeters 0.001 093 6 | yards
yards | 0914 meters meters 1.093 6133 | vards
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square inches

square feet

square feet

square yards

square yards

645.16 square
millimeters

92 903.04 square
millimeters

0.092 903 04 | square
millimeters

836 127.36 square
millimeters

0.836 127 36 | square
millimeters

LINEAR CONVERSIONS

0.25
0.5
0.75

1.25
1.5
1.75

O O N OO U A W N

—
o

1
12
24
36
48
60
72

6.35
12,7
19.1
25.4
31.8
38.1
44.5
50.8
76.2
101.6
127.0
152.4
177.8
203.2
228.6
254.0
279.4
304.8
610.0
914.5
1219:2
1524.0
1828.8

square
millimeters

square
millimeters

square
millimeters

square
millimeters

square
millimeters

0.635
1227
1.91
2.54
318
3.81
4.45
5.08
7.62
10.16
12.7
15.24
17.78
20,32
22.86
25.4
2794
30.48
61.0
91.45
121.92
152.4
182.88

0.001 550 0
1.076 391x10 | square feet
10.763 910 square feet
1.195990x10° | square yards

1.195 990 square yards

0.00635
0.0127
0.0191
0.0254
0.032
0.038
0.045
0.051
0.076
0.102
0.127
0.152
0.178
0.203
0.229
0.254
0.279
0.305
0.610
0.915
1-219
1.524
1.829

square inches
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Construction Calculators

Construction calculators provide easy access to a full range of conversions needed in the con-
struction-related industries. They can quickly convert feet and inches to their metric equiva-
lents, as well as translate units of weight and volume. Many models also calculate other data
that is useful to the interior designer, such as stair length and riser height, stringer length,
stud spacing, and material calculations, such as paint or wallpaper quantities.

Every attempt has been made
in this book to represent accu-
rately the relationship between
customary and Sl units. Except
where noted, soft conversions
are used throughout—rounding
up 12 inches to 305 millime-
ters rather than 304.8—and,
due to constraints of space,
are usually written as follows:
36" (914).
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Lead Holders

Mechanical
Pencils

Other Pencils

Lead Pointers

Graphite

Colored Leads

Plastic Leads

Technical Pens

MANUAL DRAFTING TOOLS

Although the computer has taken over as the primary method of drawing in most interior
design practices, manual tools continue to be a part of the designh process. Manual drafting
is often used for developing quick ideas and details, and is still employed quite frequently for
final perspective drawings.

Device that hold leads of 2 millimeters diameter; a spring-push action
increases the length of lead for sharpening.

Leads, in various diameters up to 0.9 millimeter, that do not require
sharpening.

Standard wood-encased pencils; good for freehand drawing and
sketching.

Manual sharpener whose blades give leads a specified sharpness.

Leads in various hardnesses; good for drawing or sketching on tracing
papers and vellum.

Nonprint and nonphoto varieties do not show up on certain reproduc-
tion machines.

Leads designed for use on drawing films such as vellum and Mylar.

Pens of specific widths designed for drafting; used exclusively on
drafting films and vellums; tips can dry out and require frequent
cleaning.

T-squares

Parallel Rules
Triangles
Adjustable
Triangles

Templates

Flex Curves

French Curves

Plastic straightedges with a perpendicular attachment at one end
to ensure that vertical lines on the page remain perpendicular to
horizontal lines.

Plastic straightedges whose system of cables, rollers, and springs
provides an edge that can move in one direction on a drawing surface.

Clear plastic triangles that come in 45/90-degree and 30/60/90-degree
variations.

Clear plastic triangles that can be set to any angle.

Wide variety of plastic sheets whose cutouts simplify drawing repeti-
tive elements such as circles, polygons, and furniture.

Measurable rulers that can flex to a user-defined curve or arc.

Plastic guides that offer many curved radii.
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Tracing Paper

Vellum

Drafting Film

Bond

Illustration Board

Foam Core

thin, transparent paper
that comes in white or
yellow

thicker than trace; avail-
able in various weights
(16, 20, and 24 Ibs.);
transparent and smooth
finish

often referred to as
Mylar; one- or two-sided
drawing surface; of its
various weights .003
and .004 are the most
common

opaque paper that
comes in a variety of
thicknesses and fin-
ishes of which hot- and
cold-pressed are the
most common

finish paper laminated
to a cardboard backing;
comes in single ply (/")
and double ply (3/5,")

polystyrene core faced
with clay papers; comes
in a variety of thick-
nesses

rolls in standard
drafting sizes (12",

18", 24", and 36")

sheets and rolls

sheets (in stand-

ard drafting sizes)
and rolls (36" and

42")

sheets of varying
sizes

sheets of varying
sizes

sheets up to 48"
X 96"

sketching and drafting de-
tails; overlay work; pencil,
ink, and marker

construction documents;
hard-line detail drawings;
perspective drawings;
pencil, ink, and marker.

construction documents;
plastic lead and ink; erases
well and is resistant to
tearing.

final drawings; pencil,
though ink and watercolor
can be used on certain
papers

finish presentation draw-
ings; model making

quick model studies; dry
mounting presentation
boards
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UNDERSTANDING DRAWING CONVENTIONS

For legibility and comprehension, designers employ a number of graphic conventions in their
drawings that communicate the designs equally to clients, consultants, and contractors. In a
necessary abstraction, lines, symbols, and text all combine to convey the designer’s vision.

LINE WEIGHTS AND TYPES

Lines are essential to the communicative language of an interior designer. Lines convey a
project’s intended plan, demonstrate the sectional quality of the space, and visually cue
the reader to matters of hierarchy, type, and intent. Line weights and types can be created
through various media, both manually and digitally.

Line types have many functions in an interior drawing. The designer determines the relative
meaning for different weights; however, heavier lines are typically reserved for plans and sec-
tion cuts, while lighter lines form the outlines of surfaces and furniture within a room.

Heav
0.05" (1.27) 1 y
0.04" (1.02) Used for borders of drawings, profiles of objects,
' ' and cut lines in plans and sections.
0.03" (0.76) |
0-025“ (0.64) NN ———
Medium and Light
0.014" (0.36) g
i Used for dimensions, lines on objects that are
0.007" (0.18) not in the cutting plane, and objects hidden from
0.003" (0.08) view.
Dashed S Dashed
Basheg S [ Used for hidden objects, either above or below the

cutting plane.

Dash-dot-dash -

Dashed lines represent many different elements, from objects that are hidden from view to
objects above the cut plane (e.g., cabinets above kitchen counters), from the type of wall
construction to changes in level. They can also be tied to consultant trades, showing, for
example, structural grids, electrical wiring, lighting and switching, or mechanical routing.
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Hierarchy in a plan drawing is established through the careful use of line weights and types.
Here the walls that are cut are the most heavily rendered; furniture and built-ins are lighter;
and hidden elements such as shelving and cabinetry are expressed with dashed lines.

heavy outline
for cut object x

EEEEEE——

| ——
[——————=

dash indicating
/ objects above

ey

|
\\; medium line showing

dash indicating perimeter of object  f=====

objects above

medium line showing

/ line within object |
dash indicating / |

object hidden |
from view

- —————

swing of door

dash indicating |

break line
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DRAWING SYMBOLS

Drawing symbols provide a codified language by which to specify the essential
elements in drawings across a set. Below are some of the symbols typically
used for an interior set.

@3

standard drawing window type <Z>

identifier

_____ ™~
lf |
I
SHEET I | enlarged detail door type
| ) reference

L

wall or detail centerline (I'_
section

4’ 2 interior wall type <>
W elevation
3

NUMBER
: column grid room tag NAME
I
DRAWING NAME
1 SCALE drawing label wall coverings @
floor coverings
revision cloud -
- wall finishes 1
lighting fi
/?/ break line 'ghting fixture @
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Symbols on a plan drawing are keyed to other drawings in the set, including reflected ceiling
plans, elevations, sections, and details. Elements needed to implement a design are thus
easily read from drawing to drawing, and revisions are readily coordinated. Dimensions are
indicated in strings around the plan, or in some cases, within the plan itself. Legibility of text
and numbers is crucial to reading a plan.

e

|

| |

! |

r s

- .
DIMENSION

DN

1 DRAWING NAME
SCALE
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TYPES OF DRAWINGS IN INTERIOR DESIGN

Drawings are the main communicative tool in an interior designer’s arsenal. Some drawing
types will overlap with those of other disciplines, such as architecture or electrical engineer-
ing, while others are unique to interior design. The following pages demonstrate the typical

drawings with which an interior designer should be familiar.

Floor Plans

Floor plans establish the limits—from demising parti-
tions to exterior walls—that will frame the project. Walls
are indicated by their dimensions, and doors by their
centerline, for easy location within the floor plate. Plans
are drawn at a scale that allows them to be comprehen-
sible in one view.

DIMENSION

DIMENSION

®
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Reflected Ceiling Plans

Reflected ceiling plans (RCPs) depict the upper surface of a room as viewed through a mirror.
All light fixtures, soffits, transoms, and other ceiling data such as heights and materials are
noted on RCPs. Standard symbols are used to describe fixture types and location and are
keyed to a legend on the drawing sheet.

LEGEND

— | recessed track lighting

O recessed down light

fixture

7 2'x 4' fluorescent |

O O O ® O @ O
‘ ’ @) O O
O O
| GWB CEILING | ' ! o e ® 8 0
o) oOF—— o) o)
9'-0" AFFL ? ’ A A U
e | o
o . ® 0 .
|
O @) O @ O O O ’ 0 0 ® ®
2 — — — — — _ﬁl o o O : - .

ENSION
O
O

—
— N\
— N
O—%—

1
DIM
O #
O
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Furniture Location Plans

Interior designers often specify furniture—both custom and purchased—for their projects.
These items are indicated on many other plans, but furniture location plans specifically dimen-

sion their placement within the project.

DIMENSION

Floor Finish and Wall Finish Plans

Floor finish and wall finish plans describe the various finishes used in a project. The fin-
ishes are dimensioned as necessary. Standard symbols that identify finish types are tied
to a legend that accompanies each plan.
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Floor Finish Plan

Floor finish plans set the type,
location, and dimensions of any
pattern that is within the scope
of the design, including, if neces-
sary, a start tile.

Wall Finish Plan

Wall finish plans, with a simple
tagging system, provide the data
for start and stop points of color,
for materials such as wallpapers
and other wall coverings like
wood paneling, and for acoustic
treatments.

start |

| = tile [ |
\L- | |
] I

0 ] |

i I 4 i
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Interior Elevations

Elevations are typically drawn at a larger scale than the plans of a project. This allows for

the inclusion of more detail, such as specific information about the dimensional and material

qualities of objects in the interior. Elements on elevational drawings are cross-referenced to
section and plan details that further develop the design. Here, cabinets, transoms, door and
glazing details, and custom fixtures are highlighted.

AT
\SHeey/

/ N—transom

Y, ,— sidelight
L

R___ wall beyond

Details

Details indicate how the design is to be
fabricated, and range from wall sections
to mechanical coordination details to
millwork construction. They are produced
at a larger scale than all other drawings
in the set. Scales for details can be

as small as '/," = 1" (1:2) through to full
scale. Occasionally, details are drawn at
larger than full scale to transmit clearly
the intent of the designer to the fabrica-
tor or contractor. In detail drawings,
materials are rendered symbolically, and
annotations specify the material and
fabrication methods to be used.
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DRAWING NAVIGATION

Single sheets are often used for overall plans, whether complete

or partial. Multiple drawing sheets are typically used for elevations,
details, and millwork drawings that require greater elaboration of the
design intent, and at a larger scale than plan drawings. These types

of drawings are numbered by a coordinate system outlined at bottom.

(& L O )
R A
) Y
A — A
J) )
() PO
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In interior practices, all
floor plans, RCPs, and
coordination plans that
can fit on one sheet are
drawn at the same scale,
typically /16", /8", or /4"
(1:200, 1:100, or 1:50).

When many types and
scales of drawings are
contained on a single
sheet, their arrangement
flows from bottom left
to top right, and they are
numbered in the manner
shown. Cells, which con-
tain single drawings, can
be added to the sheet,
but legibility is key to how
many can fit comfortably
on a sheet.



Chasing the Details

A typical sequence for following the links in a drawing set is illustrated below. A plan drawing
(A) contains information regarding, among other things, an enlarged plan. Navigating to the
cross-referenced sheet (B) indicates a further link to room elevations (C), which are marked
with sectional information found on yet another sheet (D). As with the multidrawing sheet, the

gridded coordinate system allows for more details to be easily added as necessary.

A

Ly |
o=l =
|
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= ()
(U SHEET/ ]
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A

O
B
2
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DRAWING ORDER

The order of drawings may vary from one design firm to another. For clarity and organization,
the types of drawings that comprise an interior design set are humbered in sections that
generally move from overall plans to specific details. After these drawings, consultants’ sets

should follow in a sequence similar to that listed below.

‘.
_ Gives project name and location, and firm information
_ it 'r '—Oation Plan Pi c-n forpr]'et o
"“eate eW Wa”a pning locations
Spiy nishe d ish Iocatns

Elevations Locate heights of details and finishes

Millwork Develop custom furniture designs
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PAPER SIZES

Various paper sizes are used for the presentation of a working set of drawings. In the United
States, the common format is the architectural classification. Others formats include the en-
gineering format ANSI (American National Standards Institute), and in Europe and elsewhere,

the A-Series ISO 216 (International Organization for Standardization).

Inches
A  85x1
B 11x17
C 17 x 22
D 22x34
E 34x44

Millimeters

216 x 279
279 x 432
432 x 559
559 x 864

864 x 1118

ARCH-A
ARCH-B
ARCH-C
ARCH-D
ARCH-E

Inches
9% 12
12x 18
18 X 24
24 x 36

36 X 48

Millimeters
229 % 305
305 x 457
457 x 610
610 x 914

914 x 1219

A0
Al

A2

A3

A4

Inches

33'/g x 463/,
23%/3x 33/
16'/,x 233/
113X 16';

8'/,x 11°/,

Millimeters

841 x 1189
594 x 841
420 x 594
297 x 420

210 x 297

ANS;r']\'?é'ﬁi'féi:'fﬁé'l"'_""

ISO

Relative Paper Sizes

The drawing above illustrates all of the paper

sizes overlaid. The various ratios and sizes

can be seen clearly.

The ISO 216 Series

Each smaller paper size in the ISO series is
derived by dividing in half the previous paper
size parallel to its smaller side.

Drawing Basics 43



THREE-DIMENSIONAL DRAWING TYPES

Three-dimensional drawings are used in interior projects to demonstrate aspects of the design
that cannot be readily understood through two-dimensional representations. In general, three-
dimensional drawings should clarify the intent of the design. In interiors, they can demon-
strate and explain many aspects of a project: furniture details, color, finish, light, and shadow.
Numerous types of three-dimensional drawings can be incorporated into a project, including
paraline drawings—where all lines in the image remain parallel to each other—and perspec-
tive drawings—where lines converge to points on a horizon.

Paraline Drawings

Also known as axonometric, isometric, and oblique, paraline drawings are extremely useful
to the designer as they represent the third dimension in ways that are parallel and measur-
able, and combine plan, section, and elevation into a single drawing. The choice of angle will
emphasize certain parts of the object; choosing the correct angle and projection method is
essential to the success of the drawing as a communicative tool.

Elevation Obliques

Plan Obliques

Oblique Projections

Oblique projections can be either plan- or elevation-based. Plan obliques allow for a true plan
to be used in the construction of the drawing. The angle of view is also higher than in other
projections. Elevation obliques draw a true elevation in the picture. For both, an angle is
chosen to represent the volume of the object (usually 30 or 45 degrees), and the depth of the
object is extruded from the picture plane. Oblique drawings often appear distorted and are
compressed by a third or a half to restore proportion to the object.
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Isometric and Dimetric

Trimetric Exploded Axonometric

Isometric, Dimetric, and Trimetric Projections

Isometric, dimetric, and trimetric projections constitute the second classification of paraline
drawings, and all are referred to as axonometric drawings. In these, the angles from which the
object is viewed is lower than in obliques. Often, plans and sections cannot be used as the
basis of the drawing, as there is inherent distortion in each projection. In an isometric projec-
tion, the three axes of the object are equal in angle to the picture plane and are foreshortened
equally. Because of this equality, isometric projection is the most popular of the axonomet-

ric types. A dimetric projection foreshortens two axes and the third is either elongated or

shortened to prevent distortion. In a trimetric drawing, all axes are foreshortened by different
amounts.

On occasion, designers may prefer the exploded axonometric, a technique of pulling individual
faces away from the object to reveal elements within. Key to the exploded axonometric draw-
ing is the ability for the eye to reconstitute the complete object. Dashed lines are added to
this drawing to indicate the direction and length to which the drawing has been taken apart.
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Perspective Drawings

Interior perspective drawings do not differ in construction from their architectural counter-
parts, though their obvious focus on the interior makes the choice of reference point much
easier. Care must be taken, however, not to distort the image by making the cone of vision
too large an angle or the picture frame too wide.

Picture Plane (PP): Flat surface, always
perpendicular to the viewer’s center of vi-
sion, on which the image in perspective is

projected.

Station Point, or eye point (SP): Locates
the position and height of the viewer.

Horizon Line, or eye height (HL): Locates
the horizon as established by the viewer's
height; it is typically projected from the verti-
cal measuring line (ML).

Ground Line (GL): Represents the intersection
of the ground plane and the picture plane.
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Center of Vision (C): In a one-point perspec- Vanishing Point (VP): Vanishing points in a

tive, a line perpendicular to the horizon line two-point perspective are found by projecting
is drawn from the center of vision to estab- lines parallel to each axis of the plan until
lish the point to which all lines converge. they meet the picture plane. Lines are then

projected perpendicular to the horizon line.

PP

e e e S T e e e g
;
.

=
F
L[]

elevation
with ML —

Two-Point Perspective
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DIGITAL DESIGN SOFTWARE

Perhaps the most challenging and important decision any interior designer can make is the
choice of computational software that will form the basis of their design methodology. Cer-
tainly, the industry acknowledges particular standards; at the same time, several emerging
technologies are beginning to affect the way in which design is thought about, represented,
and produced. These applications have been categorized into the distinct groups that fol-
low—not to suggest an authoritative list, but rather to provide a framework for selecting the

best software to suit an individual practice.
IMAGING SOFTWARE

An increasingly important tool for the interior designer, imaging software allows photographs
and drawings to be manipulated by inserting images of materials, colors, and other elements
(such as furniture, fixtures, or lights). Imaging software is typically used for adding people to
perspectives, indicating zones of a plan, or including details on plans and elevations. Many
applications permit layering, so that different aspects of the design can be emphasized and
alternative schemes explored.

1

A visual depiction of
layers in a raster image.
Layering in 2-D software
allows for the isolation of
specific parts of a draw-
ing, whether it is a sche-
matic image or a working
construction document.
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Raster Images

A raster image is a collection of pixels (or points of color) that depend on their resolution for
their integrity. The more pixels in a given image, the greater its resolution, providing more
information about the image displayed on screen. Resolution also determines the size of the
printed image; the greater the resolution, the higher the quality, which allows for a larger print.
A raster image is very memory-intensive, as each pixel and its combination of colors must be

considered in the document. To be saved at smaller sizes, raster images employ compression
techniques that can effect the quality of the image. Such formats are often referred to as
“lossy” because they lose information in the compression of the original.

Raster File Types

TIFF, JPG, GIF, BMP, and PNG are all examples of raster file types. Each has its advantages
and use. TIFFs are not as compressed as JPGs, but have larger files. JPGs and GIFs are use-
ful for displaying images in an on-screen presentation or over the Internet, and PNGs create
smaller files than JPGs while using less compression.

Raster Image Processing

Several applications exist for processing and editing raster images, the most popular of which
is Adobe’s Photoshop. These programs allow users to correct mistakes in an image; add mate-
rial content to perspectives, plans, and sections; and create images entirely from scratch.

loss in quality—occasionally referred to
as artifacting—as raster compression & G

increases.

The images adjacent demonstrate the J \

N[ ¢

-

A

TIFF 200 dpi

Il m&‘

PNG 200 dpi

A

—
=
ot

JPG 200 dpi HIGH QUALITY

JPG 200 dpi LOW QUALITY
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Vector Images

A vector image is the opposite of a raster image. Vector files are translations of mathemati-
cal data into a visual format in the form of points, lines, curves, and polygons. Each of these
shapes is defined by a series of coordinates, which a computer application then translates
into a visible graphic. Vector files have the advantage of being resolution independent. This
independence allows them to be printed at a very small or very large scale without any loss
of information. Moreover, compared to raster images, the file size is quite small, as it is es-
sentially a sequence of numerical relationships.

AVAYA

Z

/RN Vector files maintain their resolu-

_!\V/DL”; tion regardless of how large they

\ are scaled. Curves are main-

\'A [N \ tained, though line weights may

e < ’ need to be adjusted if the image
t@>’{é ' is made too large.

/

Vector File Types

Several types of files can contain vector information. The most common of these is EPS,
which can be written and read by most vector-based applications. Others include Al, DWG,
DXF, SVG, 1GS, and PS.

Vector Image Processing

Computer applications allow users to create vector-based images and edit them by object,
segment, or point. By default, most computer-aided design (CAD) software is vector-based.
The advantage of vector drawing is both in its resolution-independence (which allows images
to be blown up for close examination without losing any image quality) and in the user’s ability
to shap to points within the drawing. A number of applications can display vector files, includ-
ing Adobe’s Photoshop and Acrobat, but their editing is reserved for drawing applications such
as Autodesk’s AutoCAD, Adobe’s lllustrator, and ACD’s Canvas, among others.
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Vector Development

Pierre Bézier, working as an engineer at the Renault car company in the 1960s, developed a
computational method for representing curves both in 2-D and 3-D space. The curve is con-
nected by two end points, or anchors, and the shape of the curve is made by control points.
The position of the control points in relation to the anchors defines the nature of the curve.

anchor point

A Note about PDFs

Adobe developed the Portable Document Format (PDF) as a way

to transmit documents, drawings, and other types of information.
The benefits of this format are that it allows for the preservation
of format, the correct printing of line weights, and the inclusion
of both raster and vector images within the same document. PDF
files can also contain links, similar to HTTP links on a website,
that facilitate ease of movement through a set of documents—
ranging from specifications to construction documents or even a
presentation to a client. It should be noted that numerous appli-
cations can create PDF files, but Acrobat is the most widely used

for editing, appending, and organizing them.

PDF files that contain vector art can be opened in vector applications like AutoCAD, lllustra-
tor, and Canvas, or can be rasterized upon import to a raster image editor like Photoshop.
This allows for a relatively open format for the transmission of documents. Files can also be
password-protected to prevent unwanted editing; as such, and with the introduction of digital
signatures, they have become increasingly accepted as legally binding documents.

Choosing the Right Image Type

The choice of file type is ultimately up to the designer. For clarity and scalability, technical
drawings such as plans and sections should remain vector-based. Raster images should be
reserved for scans, perspectives, and any renderings that include entourage—people, trees,
and other elements.
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COMPUTER-AIDED DESIGN

Computer-aided design, or CAD, has been available to the design profession for several
decades, and increasingly it has become the standard by which interior designers pro-
duce work. The computer has changed the practice of interior design in many ways—from
facilitating communication within a project team to tracking and handling changes among
all parties in incredibly accurate ways to translating design ideas directly into custom-
fabricated pieces. But first, the designer must determine which application to use, a choice
that takes into consideration many factors, including the computer platform (Macintosh,
Unix, or PC) and the complexity of the work being produced.

TWO-DIMENSIONAL DRAWING APPLICATIONS

While most projects will require exploration in three
dimensions, smaller studies, such as plans and eleva-
tions, can be accomplished with two-dimensional draw-
ings. Two-dimensional drawing applications enable a
designer to replicate digitally the ink-on-Mylar process
of developing a design. The benefits of computer draft-
ing are the degree of precision that the software en-
ables, the collaborative possibilities, the ease of shar-
ing information with consultants, and the efficiency

of repetitive output. The information entered into the
computer is essentially dumb, however: A line is only a
line, and a complex set of details are simply a collec-
tion of lines representing the idea of the designer.

In the digital environment, drawings are created at full
scale (that is, at the scale at which they are expected
to be constructed) and then organized and scaled
down for output. Because two-dimensional applica-
tions replicate the manual drafting environment, they
require the same coordination of working drawings and
construction documents. Close attention is needed to
ensure that cross-referencing, schedules, and annota-
tions are revised as a project progresses.

The dominant drawing application continues to be
AutoCAD, but others include MicroStation by Bent-
ley Systems as well as VectorWorks and Allplan by
Nemetschek.
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Collaborative Drawing

Typically, CAD drawing is a collaborative
process; plans and sections are refer-
enced so that they can be worked on by
many people within an office. Drawings
for consultants are uploaded to an FTP
server for retrieval.



Layering and Standards

The sharing of information across users, both within an interior design office and among
consultants, requires a close agreement on how layers are named and organized. Several or-
ganizations have developed strategies for systems that facilitate information interchange. The
National CAD Standard and the AIA Layer Guidelines are two prominent ones, though several
other layering systems exist. A strategy for layer use and formatting is usually agreed upon
during the contract negotiation phase of a project.

The National CAD Standard also covers the annotation of drawing sets, model files, and sheet
files. The drawing below demonstrates the system as deployed by the NCS:

SO 0000 0000 0000

Discipline Major Group Minor Group Status
Code

Any combination of a discipline code and a major group constitutes an acceptable layer nam-
ing convention. For example, a typical layer breakdown could be as follows:

A-WALL-INTR-DEMO to indicate a layer for interior walls that are to be demolished
A-WALL-INTR to identify a layer for new interior walls

Typical layer formats within the interior design profession include, but are not limited to:

A-CLNG I-ANNO-TEXT I-EQPM
A-WALL I-ANNO-SYMB I-EQPM-MOVE
A-DOOR I-ANNO-LEGN I-FURN
A-FLOR I-ANNO-DIMS I-FURN-CASE
A-GLAZ [-ANNO-TTLB [-FURN-POWR

(Note: The A designation is typically used for architecture layers, but as there is a lot of
overlap among disciplines, it is best to keep the standard consistent.)

File Interchange

All drafting applications write data to their own file types, yet it is essential to be able to
share the information created with others on the project. The most common format for this
is the DWG and DXF (Drawing Exchange Format) file types. These are native to AutoCAD,
and most, if not all, of the applications on the market write to them with varying levels of
success.
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THREE-DIMENSIONAL DESIGN SOFTWARE

Three-dimensional design applications, often referred to as modeling software, enable interior
designers to imagine the space and details of their design as volumetric projections. These
models can be used for analytic study in the development of details and as representations
of the project as it evolves—complete with accurate material, lighting, and atmospheric
qualities. Three-dimensional design programs offer great potential for engaging directly with

a design as it is being created, though they are not without their limits. Several options avail-
able to the designer are outlined below.

Three-dimensional modeling applications are often categorized by the types of objects they
create; that is, as either surface modelers or solid modelers. While several applications can
produce both solid and surface types, most specialize in one or the other. Not all available
applications are designed for interior visualization, and any decision to purchase software
should be considered carefully alongside issues of licensing and training.

Surface Modelers

Surface models are constructed by drawing three-dimensional splines and using a sweep func-
tion to form a surface; by making meshes that are then lofted and transformed into design
objects; or by creating a parametric surface that responds to changes in control points and
control polygons—also known as NURBS (Non-uniform Rational B-Spline). In a surface model,
faces and segments can easily be transformed, attached, and accumulated to create complex
forms. Surface modelers are especially useful in rapid prototyping scenarios, where the
designer desires the direct translation of the model to a physical object. One chief drawback
is how easy it is to delete individual surfaces, thus opening the precise modeling process to
error.

profile face

edge or segment
revolved object

Surface Model Solid Model

An example of a surface model shows the Solid models have volume, and must have all
profile line and the surface object. Surfaces faces of the object closed along their con-
have no implicit volume. necting edges.
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Solid Modelers

Solid modeling applications create objects that have closed geometries; a cube, for example,
can only be solid if it has six sides whose segments coincide with each other. Such an object
is considered to be well formed and therefore solid. Solid models are well suited to archi-
tecture and interior design practices, as they function in a way similar to the construction
process: Objects are decided on, created, and accumulated to form the intended design. This
cumulative approach is ideal for the creation of spaces that have a lot of detail and tectonic
qualities. In addition, various functions (copy, rotate, scale, etc.) can be used to alter the solid
after it has been created to reach the desired shape.

Boolean Operations

Solid models can also be affected by subtractive and additive functions known as Boolean
operations. Boolean operators can subtract solid volumes from each other, add volumes to-
gether, and split volumes into their component pieces, so that from an original object come a
number of resultant objects. Booleans depend on the order of objects picked. In the following
diagrams, the lower rectangular volume was picked first.

Original Objects

Union: One Solid Difference: One Solid Intersection: One Solid Split: Two Solids
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Building Information Modelers

The limits of solid and surface modelers are similar to those of two-dimensional
technologies, in that the information (except for some parametric data control in
NURBS objects) cannot represent the exact nature and process for building an
interior. By contrast, building information modelers, or BIMs, are an emerging
technology in the architecture, interior design, and construction management worlds
that enable the designer—or team of designers—to create a complete, functional,
though virtual, representation of a space as it is being designed.

In a BIM system, all of the elements of a building are modeled using parametric ob-
jects: objects that have parameters (materiality, width, height, mass, or cost) that can
be changed as the design develops. The result is a precise simulation of the design
in terms of aesthetics, cost, and building performance. All typical two-dimensional
drawings, schedules, and details are derived from an active three-dimensional model,
and any changes made to the base model are instantly reflected in the documenta-
tion required for the project. This allows for more time spent designing and less time
documenting, maximizing the opportunity to explore the design in full.
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Translation and Limitations

Most three-dimensional drawing applications write files in a format native to their application;
however, several file export types are available for translation to other platforms and pro-
grams. As with two-dimensional applications, the most common are DXF and DWG, which, be-
ing proprietary to Autodesk, are susceptible to change with each new release. Other formats
include 3DMF, OBJ, and 3DS.

Several companies have begun to offer seamless translation from one program to another
for enhanced rendering and animation. These translations allow models to be updated in one
application—a BIM, for instance—and have it rendered in another to examine how spatial
changes in the design affect light and material. All translations change the information in the
model, and it is a good idea to confirm the best format for a particular project.

3-D MODELING SOFTWARE

coswde | x| x| x W e

SketchUp 0S X, Windows free for personal
use, ** for pro use

BUILDING INFORMATION MODELERS

(REFER TO THE RESOURCES CHAPTER FOR FURTHER INFORMATION AND LINKS TO SOFTWARE VENDORS.)
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Chapter 4: Presentation and Communication

Drawings perform multiple tasks for the interior designer. They help communicate
ideas to the client at the beginning stages of a project; they present the image and
content of the design at strategic points in the process; and they are integral to the
construction documentation. Their effectiveness, however, depends on the manner in
which they are presented. Designers have a variety of presentation methods avail-
able to them, all of which have specific functions in the design process. Anything that
an interior designer transmits to the public should be considered a reflection of the
design practice. Letterheads, business cards, proposals, brochures, design boards,
models, and projected images all serve to communicate the designer’s ideas. It is
thus important to develop a clear and graphically cohesive program regardless of how
the work is being presented.

DEVELOPING A PRESENTATION

A key sKill for the designer is the ability to develop an appealing and successful presentation
that translates the ideas and processes that led to specific desigh decisions. Creating a nar-
rative, outlining and storyboarding the presentation, and determining the appropriate medium
for the content are but a few of the interior designer’s tasks.

The designer must also grasp how drawings—used as graphic elements—function within
different types of presentations, and how the principles of graphic design can influence the
presentation. It is a good idea to keep an updated library of graphic design references that not
only offer inspiration, but also provide strong examples of article layout and narrative develop-
ment. The design award issues of graphics magazines are an excellent starting place.

Keep in mind that the relatively recent appearance of high-quality color prints—even from
fairly inexpensive inkjet printers—has expanded the resources available for presenting ideas
in printed form. It is important that the interior designer take a look at how the format of a
print can affect the translation of design ideas, and also how to draw on graphic skills to sup-
port this communication.
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DESIGN BOARDS

Design boards set up a sequential and ordered structure in which the intent of the
proposal is illustrated. For boards to succeed, the principles of storyboarding must be
applied to the information being presented; this entails the hierarchy of the elements on
the board itself and the sequence in which the narrative unfolds. Design boards allow the
client to spend as much time with the work as possible, and thus elements should be

paced to allow for further discovery the longer they are examined. Numerous issues need
to be considered when designing presentation boards.

Number of Boards: In determining the num-
ber of boards in a presentation, several
questions must be asked: What is the size
of the project? How many drawings will be
needed to adequately describe the project?
Are there going to be perspectives? Will
samples be attached directly to the board or
scanned and added to a perspective?

Narrative Development and Outlining:
Developing a narrative for the presentation
means, essentially, telling the story of the
design process. A well-conceived narra-
tive structures what and when to include

in the presentation. Narratives provide a
framework that can allocate emphasis and
importance to certain aspects of the proc-
ess. Maintaining an outline of the design
intent, and developing it as the project itself
evolves, will focus the narrative.

Spacing, Scale, and Speed: When developing
the layout for a presentation, it is important
to consider how the boards will be viewed.
Some viewers will quickly scan the boards,
and others will pause to look at the work in
depth. By anticipating this, layout strategies
regarding the spacing and scale of objects
can begin to address the speed at which
they are examined.

Orientation: Boards arranged with their
length in the vertical dimension are said
to be in portrait format and those with a
width longer than height are referred to as
landscape. Each has its benefits: Portrait-
oriented boards have a visual resonance
with the printed page, and when displayed
in sequence, allow for more information in
less horizontal space. Landscape-oriented
boards enable a more natural cropping of
views for perspectives, and their width en-
courages a more relaxed sequencing.
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White Space: The surrounding white space
can be used to increase the relative im-
portance of any drawing, sample, or text

on the page. Designers should avoid over-
complicating the layout of the presentation
by crowding too few boards with too much
information. Adding another board is always
an option.

Storyboarding and Thumbnails: A useful
method for developing the presentation is
to create several variations as mock-ups.
These mock-ups gather the information
to be presented and then explore several
sequencing strategies.

Grid Development
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Labeling and Annotation: Often overlooked,
one of the most important factors in de-
termining how a layout is perceived is

the choice of fonts that will translate the
designer’s text. Clear, legible type, used at
varying type sizes, can add another layer to
how a board is read; it also offers another
graphic element for the design of the board.
Establishing a good hierarchy of fonts early
in the process allows annotations to be
placed in relation to the graphics in precise
ways. At the very least, decisions should
be made with regard to the following label
types in a document: title font, label font,
and caption font.

To establish the structure and placement of objects on a presentation board, the designer
must develop a template that provides rules in the form of grids. Grids, set up correctly, can
clarify the distribution of the design elements. If uncertain where to start, interior designers
can draw from the world of the graphic arts, from which the following examples come, to fash-

ion their own grid systems.

60 COLOR, SPACE, AND STYLE



Single Column Multi-Column Anchored

Emphasizes singular Allows for multiple Content, including
content, such as images and text. images and titles,
a rendered plan or anchors the page.

perspective.

Layout Strategies

The following examples illustrate two of the ways
in which a modular grid system can be deployed
in a larger set of design boards.

Modular

More comprehensive
grid that allows for
variation in place-
ment of elements.

SN R —
|
|

|

|

|

|
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SAMPLE BOARDS

Prepared during design development, sample boards function as a representative palette of
the materials that will be used throughout an interior project. Materials should be proportion-
ally represented on each board to give the client a clear understanding of the finishes that will
make up their project.

Boards should include material samples for each of the major elements in a project. Sam-
ple boards can also contain clippings of furniture products—chairs, tables, lamps, and so
on—that are relevant to the design.

Ceilings acoustic tile, paint, panels, etc.
Furniture wood, metals, plastics, etc.

Hardware actual pieces or representative finishes (stainless steel, bronze,

anodized aluminum, etc.)

Sample boards should not only serve as a reflection of the designer’s ideas for the space,
they should also represent the care and attention that will be taken throughout the project.
Strands of hot glue, fabric threads, and general messiness can undermine the effectiveness
of a presentation. In preparing the boards, any items that have been cut from the samples
should be finished in a professional manner: Fabrics should be upholstered onto a hard board;
images should be laminated to cardstock; carpets should be trimmed of extraneous pieces.

When ordering materials for sample boards, interior designers should obtain three copies of
each material that they intend to use: one for the sample board, one for the designer’s library,
and one for the clients, should they request it at any time.

Sample Board Presentation Types

There are many ways in which samples can be presented to reflect the professionalism of the
designer. Looking to trade magazines, books, and other publications to see how manufactur-
ers are displaying their products can be a good way to keep sample boards looking current.

62 COLOR, SPACE, AND STYLE



Informal

Allows samples to be
evaluated by touch;
organization is not so
important, although
a tray or box can be
used to give order to
schemes.

Typical Sample Board

Paint colors

Carpet

0O ~NOYUT B W N =

Cork flooring

Wood for millwork
Tiles for restrooms

Sample Book

Allows for integra-
tion of images of
furniture, hardware,
textiles, and paint
colors.

Sheer fabrics for drapery
Upholstery fabrics

Stone for counters/flooring

Volumetric

Arranges samples
on a hard surface,

such as foam board,

with an overlap of
materials.

T

Formal

Mixes samples and
images in a rigorous,
gridded system.
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DIGITAL PRESENTATIONS

Digital presentations differ dramatically from printed ones. The most striking difference stems
from the digital presentation’s greater reliance on a well-developed narrative sequence to tell
the story of the design. A projected presentation is a less interactive medium than boards, as
viewers cannot casually flip back and forth among the material, nor allow their eyes to absorb
information in a slower manner. Because of this, the desigher must take care to script the nar-
rative content of what is being communicated.

V2 ? °
3 - > 4 ° ;Q_/ /
\.u\

7 > 8 Projection vs. Design Boards

A projected presentation is developed as a linear narra-
tive, in which elements of importance are reiterated to
ensure that the audience comprehends the work. A design
board, on the other hand, has elements that are read at
different times and out of sequence.

With computers becoming ubiquitous in the design professions, more presentations are be-
ing made to potential clients digitally, using a projector and a screen. Typically, this takes the
form of a series of slides that show previous work, ideas for a particular design solution, and
project organization. This type of presentation is as useful to the presenter as it is to the
audience—it keeps the content focused and reminds the speaker of what to address at any
given point.

Many applications are involved in creating a digital presentation. Apple’s Keynote, Adobe’s
InDesign, and Microsoft’s PowerPoint are among those that can facilitate presentations, and
the designer should become familiar with their techniques and strategies.

(SEE THE RESOURCES CHAPTER FOR LINKS TO PRESENTATION AND COMMUNICATION SOURCES.)
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Constructing an Effective Digital Presentation

The variables in designing for a digital presentation are many:
the size of the screen onto which the work will be projected
may not be known; the light levels in the space in which the
presentation will be made cannot be predicted; the manner in
which people will react to the delivery cannot be anticipated.
The designer can, however, focus the attention of the audi-
ence by following the recommendations below:
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RENDERING TECHNIQUES FOR PRESENTATIONS

Renderings play an important role in any presentation of an interior project. The ability to
render a simple drawing—that is, to add textures, shadows, and other material qualities to
a drawing—greatly enhances its readability. Moreover, good rendering techniques allow a
drawing to operate as a visual guide to how an interior is organized and how decisions that
have been discussed are being deployed. Typically, designers reserve sketching for process
drawings, not just for internal sessions with the project team, but as a collaborative tool for
communicating ideas quickly at a meeting or presentation with the client, consultants, or
contractor. Today, most presentation renderings are computer generated.

Shadows and Texture

When used in nonperspective drawings such as plans or sections, shadows provide an easy
way to read the elevational heights of various objects, and add depth as well. Computational
rendering packages can make shadow plans a quick and effective way of demonstrating infor-
mation to the client, but care should be taken in determining the angle of a shadow so that
design elements are not obscured.

Material and Shadow Plan

Material plans and sections—onto which the material palette of a project has been collaged—
can demonstrate the location, proportion, and effect of materials within a space. Materials
can also be desaturated, or transparencied down, to allow the space of the plan or section to
remain visible. Material plans are more effective when combined with shadow plans, as the
abstraction of the plan is given a specific sense of space. They are also best presented in
combination with sample boards.
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PERSPECTIVE RENDERING TECHNIQUES

Hidden Line and Shadows

Like perspective drawings done by hand, hidden line images essentialize the space through
the use of lines. Shadows and textures in a hidden line image can deepen an image, give clar-
ity to certain elements of the design, and express more fully the designer’s intent. As with
plans and sections, shadow position and intensity should be chosen carefully. These drawings
can be produced within a three-dimensional application, but are more easily assembled as
collages within a two-dimensional raster image program.

Line and Color Line, Color, and Shadow
Adding color to a line drawing empha- Adding shadows to a line drawing gives
sizes aspects of the interior environ- greater depth and drama to an image.

ment in a clear and minimal way.

Key to any understanding of space is light. Computers can simulate light within interior space
through a variety of algorithms, including surface renderings and raytrace renderings. The
former do not adequately represent light or materials, however, and the accuracy of the latter
is hot as rich as other solutions. Recently, two alternative algorithms have been introduced:
global illumination and physically accurate solutions. Global illumination calculates both direct
and indirect light that enters a space. Color from reflected surfaces is bounced into the scene.
Physically accurate rendering software simulates the precise physics of light in an environment;
it allows for careful evaluation of both natural light entering a space and artificial light within a
space. These calculations are computationally intensive and can take many hours to complete.
Designers should familiarize themselves with the complex factors that influence the efficiency
of any solution.
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Surface Rendering Raytrace Rendering

Surface renderings are simple representations Raytrace renderings add reflections and traced
of the space. shadows to a scene.

Accurate Lighting Solutions

Computers are now powerful enough to use
complex algorithms, such as global illumination
and physically accurate solutions, to represent how
light interacts with color and space.
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Three-Dimensional Rendering Software

Until recently, three-dimensional renderings were generated internally through whatever specific
program the model was created in. The emergence of plug-in architectures within applications
has led to the development of advanced systems for generating light-accurate images. The fol-
lowing list represents an overview of the options available at the time of writing and should not
be considered comprehensive.

PLUG-IN SYSTEMS

Kerkythea? Windows, Linux

finalRender’ 0S X, Windows

INTEGRATED SYSTEMS

0S X, Windows

I Standalone renderer; export available for 3ds Max, SketchUp, and Blender.

2 Standalone renderer; reads XML files, but has been integrated into Blender.

3 Standalone renderer; export available for 3ds Max, Cinema 4D, Blender, Maya, and Rhino.

4 Currently available for 3ds Max and VIZ.

® Maxwell Render provides plug-ins for the major 3-D applications like 3ds Max, Viz, Maya, Light-
Wave, Rhinoceros, SolidWorks, Allplan 200, ArchiCAD, Cinema 4D, FormZ, Houdini, and SketchUp.

¢ Standalone renderer; integrated into Avid 3D, Softimage|XSI, Maya, 3ds Max, VIZ, SolidWorks, and
Catia.

" Currently available for Maya and Cinema 4D.

(SEE THE RESOURCES CHAPTER FOR FURTHER INFORMATION AND LINKS TO SOFTWARE VENDORS.)
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PERSPECTIVES ON FUNDAMENTALS:

DEBORAH BERKE

Deborah Berke, could you describe yourself and your practice?

I've been practicing architecture for more than twenty years. The practice has grown
from being a desk in the middle of my studio apartment to a thirty-five-person office
that provides services that include master planning, urban design, traditional archi-
tecture as it's understood, interior design, and actually even decorating; we offer a
full range of services. Some of our clients elect to take only one and others elect to
take advantage of more.

Who were your mentors in teaching you about design?

Judith Wolin, who was my teacher at the Rhode Island School of Design, was my
literal, most direct mentor. | was at RISD in the 1970s—it was very much an artsy
environment. What Judy made appreciable to me was the idea that your work was
good if you brought an intelligence to it, and if you brought to it the idea of revisiting
and editing and reconsidering; in other words, a rigorous form of self-critique.

| then taught at the Institute for Architecture and Urban Studies. Spending five

years in the company of Peter Eisenman, Anthony Vidler, Kenneth Frampton, Mario
Gandelsonas and Julia Bloomfield—in an environment that valued intelligence and
inquiry—was the next chapter of mentoring. After that, | took a radical departure
from that kind of straightforward education and it became about taking what | had
learned in that environment and applying it to the things that | have always intuitively
cared about, which is the found and not the consciously created. Now | would rather
wander the back part of the city to discover the decrepit oddities. I'm taking the
word “mentoring” and morphing it into inspiration.

At what point in your life did you feel confident about starting your own company?

When | got out of school there wasn’t any work for architects, so my first job was in
the graphic design department of an enormous multinational engineering firm that
had its headquarters in New York. This job was not intellectually challenging, and

| started hanging out at the IAUS, taking courses. Eventually, | got a job as admin-
istrator of the educational programs under Mario Gandelsonas and then became

a teacher there. Augmenting that salary, | taught in two elementary schools; the
NEA in those days put artists and architects into public schools—they paid $100 a
day, which was a lofty sum. The courage to open my own practice came less from a
sense that | finally have a job and | can open the doors, than | finally have enough
other kinds of jobs. | can print up some business cards, put a straightedge on my
coffee table, and say that I'm in practice. That’s how it worked for me.
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| think it’s very cyclical, to the extent of depending on the coincidence of when you are ready in
terms of confidence, experience, and opportunity, and when the natural cycles of the economy
give you the sense that you can sustain it—that doing the garage addition for your cousin’s
next-door neighbor is not going to be your one and only chance to design something, that
there will be a job after that. When those two things are in sync, then you are ready.

What phase of a design project do you find to be the most satisfying? The most educational?
The most challenging?

| love the very, very beginning. | love seeing the site for the first time, whatever the site might
be. | love talking to people in the very beginning and | love schematic design. | love study
models. | like sketching. | like thinking. | like falling asleep with forms in my head as | doze off.

| find the well-executed detail or the exquisite piecing together of a large set of documents
interesting, but it’s not my thing. There are terrific people in my office who do that well, and |
can work with them to make sure that | feel there is the kind of wholeness and integrity to the
project that | want it to have. But | do that more as a critic, whereas in the early stages of the
project, I'm the creator. Is it the most educational? Yes, in that it's the most challenging and
forces me to think.

What is your approach for starting a project?

| don’t arrive at a project with a preconceived notion. | try to educate my clients about the fact
that they should have no preconceived notions either. If somebody comes to you and they
want a house, there's clearly going to be some place where food is stored and prepared and
some place where people are going to sleep, but beyond that there are many notions you dis-
pense with when you begin to examine the program and the forms that people automatically
associate with the program.

| think that, for me, all designh processes are reiterative processes, and for how | work, the
client needs to participate in that process. I’'m not the kind of designer who says, “Here it is,
take it or leave it.” What | become in the reiterative process is a salesman, to ensure that
the result | see is the result | can get them to agree to. There’'s the candid truth: At a certain
point, you get the client to embrace the idea and form as enthusiastically as you are embrac-
ing it.

What is the role of technology in your practice? Is it a tool for design, or does software allow for
a more creative exploration of the design process?

One of my partners lives in Reykjavik, Iceland. He spends one week of each month in New
York, and the rest of the time he’s on our server from his office there. That has proven to be
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wonderful, superbly productive. Most of our clients don’t know where he is when he’s talking
to them. The isolation he can achieve there actually allows a kind of productivity that’s very
different from the kind of productivity that | have in the course of a day, when | might sit down
with ten people on six different projects, half an hour checking out the interior elevations of
this, half an hour looking at the window details on something else. He can spend extremely
focused time, whether he's writing an agreement at one extreme, sifting through an entire set
of construction documents, making sure that every piece is there and that we like it, or devel-
oping a design.

Are you engaged in building information modeling?

We just started a new project, and at the developer’s insistence and to our excitement, we are
going to be embracing BIM on this project. We needed a project on which it made sense and
also to work with somebody from whom we could learn, so that we can take the leadership
role the next time. This first time, we will be the student of somebody else.

How do you program your residential projects? Is it different from programming your institu-
tional projects?

Programming, whether it’s a large institutional building or a residence that’s only an interior—
here are four walls, it's a blank loft where someone’s going to live—I think involves the same
skill set and the same series of questions and distillations. You need to treat it like data, and
in @ sense, assure your client that you are taking their data—whether it's a house, “l have six
linear feet of hanging,” or an institutional facility, “We need to seat thirty-six children in each
classroom”™—and that you are engaging, hearing, and understanding that data. But then you
allow yourself, critically and without preconceptions, to assemble the relationships among
those pieces of data as the design starts to coalesce. You question it as you go.

Do you reveal that questioning process to your client?

Not always, not when it would lead them to think that you didn’t trust them or didn’t believe
them or anything like that. You use that questioning to help yourself both understand the data
and perhaps slice it in ways that the client can’t imagine it being sliced.

There are two different situations. There are projects in which the program is handed to you.
Whether because it's a big enough or wise enough or institutional enough client, the program-
ming was done separately by another firm, at another time, for a different reason, and really
needs to be questioned. We pull apart those programs, and in their reassembly get vastly bet-
ter results. When the program is handed to you, you have a critical distance from it and look
at it with a different set of eyes and without preconceived notions. It's really different when
you do the program yourself and then you go ahead and make the space. You have to be so
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deeply careful of not reinforcing your own preconceptions. For instance, | ask you a question
about your house and | already know what | want it to look like, so | might phrase the question
in a way that is dishonest. In the long run, | think that is self-defeating. You can get better
results if you are more critical in your own process.

How important is understanding the business of design? In what way did you design your busi-
ness?

My design education did not prepare me at all for my business. | think as the company grows,
you begin to design the business, to the extent that you say yes to certain jobs, and if you
have your wits about you, you say no to other work. People imagine that they’ll never have that
luxury, but that is in part how you are designing your business—by what you agree to do and
at what price you agree to do it.

Could you name two or three contemporary spaces that have recently impressed or affected
you, and say why?

As an object here in New York, | like Norman Foster’'s Hearst Tower. Of all the towers going
up, | appreciate the sort of elegance and simplicity and the structural out-front-ness about it.
| was awestruck by Richard Roger’'s Madrid Barajas Airport. | thought it was extraordinary. It’s
one of the few truly contemporary spaces |'ve visited recently where | went, Wow. But | ques-
tioned my own “wow”"—to ask whether part of the feeling wasn’t just its sheer size, whether

| could have a similar experience walking into something quite small—and to parse from that
what was impressing me.

We recently did a project out in Columbus, Indiana. The last time | was there, we had some
extra time and went to Eliel Saarinen’s church—the first one. You walk into the sanctuary and
you think, Wow, this is truly an extraordinary space. Part of the appeal to me is its asymmetry,
which is subtle and reinforced by certain decorative moves and surface moves. But it’'s mas-
terful; it’'s a masterful building and a masterful space.

Overleaf Left Gordon Loft. Photos by Catherine Tighe.
Right James Hotel, Chicago. Photo by Eric Laignel.
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The shaping of space into rooms of specific configurations is the primary
art of the interior designer. Several issues impact the proportion of rooms
and their location in plan, including the intended functions of rooms, the
way furniture and accessories will fill out the space, and the limitations
imposed by accessibility and building codes. The best designers can jug-
gle these myriad issues while developing an overarching concept for the
character of a room. At a more sophisticated level, spaces and rooms can

be knitted together in a sequence of spaces that provoke discovery and
incite delight.

77



Chapter 5: Proportions of a Room

In the disciplines of art and design, proportion is concerned with one of the funda-
mental characteristics of shape: the aspect ratio of width to length. Significantly, the
qualification of the proportion of a shape does not concern itself with dimensions.
When designers speak of the proportions of a shape, they are usually discussing the
relative width and length of a rectangle, but they can also address the proportion

of an oval, or even complex and irregular forms such as the proportions of a kidney-
shaped swimming pool. Most typically, proportions are considered when making de-
sign decisions about a series of related elements. For example, the designer should
consider the proportion of the wall space between windows as well as the proportion
of the windows themselves when designing an interior elevation. The relative propor-
tion of the shape of the wall and the shape of the window can be construed as a
more complex proportional relationship. Proportion is considered in two dimensions
in drawing and painting and when composing a plan or an elevation.

il

SQUARE RECTANGULAR TALL

INFLUENCE OF PROPORTION

Rooms of Different Shapes

For interior design, the proportion of a space or an object is qualified by the relative length of
three variables: width, length, and height. The character and use of a room is strongly influ-
enced by the proportion of the space. A room that is relatively long, narrow, and tall is much
different in character than a room that is square in plan with a low ceiling. The relative propotr-
tion of a room qualifies whether a space is primarily meant as a path or a place. Square rooms
are the most geometrically stable, but are difficult to furnish and thus used for ceremonial
functions when large or as threshold spaces when small. Rectangular spaces with proportions
of less than 1:2 are the most common shape of place-rooms since they can accommodate a
variety of furniture arrangements and can be easily aggregated along circulation armatures.
Long, narrow rooms are typically circulation spaces, whether functional corridors or spaces for
processional rituals and ceremonies.
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The pure geometry of a
square room can demand
a symmetrical arrange-
ment of furnishings.

A rectangular space can
be broken up into different
zones to accommodate
distinct seating areas.

The formality of a tall and
long room is ideal for both
work and entertaining.

Hackensack University Medical Center.

Tadao Ando, Morimoto, New York.

Photo by David Joseph.

Morris Sato Studio, Winterhouse.

Photo by Michael Moran.

Photo by Steve Hockstein/HarvardStudio.com.




Rooms in a Choreographed Sequence of Spaces

Rooms can be arranged as a proportional related sequence of spaces. The richest sequences
of rooms typically contrast rooms of different but related proportions to create visual variety
and to provoke a sense of discovery. Strategies that consider contrasting proportions of
rooms also seek contrasting qualities of light to enliven the itinerary.
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Morris Sato Studio, Winterhouse.

Photo by Michael Moran.

DETERMINING PROPORTION

Proportions are determined and appreciated in one of two ways: either through the informed
intuition of the designer or through a rule system established by the designer. When designers
use a rule-based proportioning system, they typically employ it opportunistically—following the
proportioning system when helpful and ignoring it when other design criteria prove to be more
important.

An Intuition for Proportion

Talented designers have an innate sense of proportion. In fact, this is one of the essential
skills that every artist and designer needs to develop. When proportions are considered intui-
tively, expressions such as “relative weight,” “balance,” and “designing the space in-between”
may capture the synthesis of visual choices during design. Appreciating proportions can also
be an act of connoisseurship. To speak of a “beautifully proportioned facade” suggests a
recognition of an overall balance among the proportions of the windows, the spaces between
the windows, and the proportion of the wall itself. When proportions are designed and appreci-
ated intuitively, the visual tastes of the creator and observer play an important role. Some
designers prefer dynamic compositions with strongly contrasting proportions, while others
may seek stasis and balance. The history of visual styles is partly the history of the changing
tastes for proportional and compositional strategies.
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Whole-Number Proportions

Rule-based proportioning strategies, by contrast, begin with a geometric system that associ-
ates the various lengths of an object or space with mathematical ratios. The most common of
these systems relates the length, width, and height of a room in simple whole numbers. For
example, a rectangular room can be qualified as a room that is twice as long as wide with a
ceiling as tall as its width. Such a room can be defined as a simple whole-number proportion:
15241,

Andrea Palladio famously used a whole-number proportioning system to design and organize
the rooms for his palace and villa commissions in the sixteenth century. The plans of the
rooms in Palladio’s buildings are typically organized in whole-number ratios of 1:1 (the square)
or rectangles of 1:2, 2:3, and 3:5. Significantly, he avoided other ratios such as 3:4 or 4:5, be-
cause the resulting shapes sit uncomfortably between the stable square and the directionality
of the rectangle.

Plan and section of Villa Capra by Palladio

Proportions of a Room 81



The Golden Rectangle

More complex rule-based systems exploit the relationship among a class of rectangles that
can be generated from the geometric properties of the square. The most noteworthy of these
is the golden rectangle (also known as the golden section, the golden mean, and the magic
rectangle). To construct a golden rectangle, a square must first be subdivided into two rectan-
gles, each with 1:2 proportions. If the hypotenuse of one of the rectangles is drawn and then
rotated to follow the radius of a circle with its center at the pivot point, a golden rectangle will
result. The golden rectangle has a proportion of 1:1.618.

This rectangle is golden and magical not just because of how it is generated, but also because
of its inherent geometric properties: It is the only rectangle that comprises a square and
another similar (equally proportioned) rectangle. The logic of this characteristic means that a
golden rectangle can be endlessly subdivided, with each smaller golden rectangle begetting
its own square and smaller golden rectangle.

The golden rectangle can be a helpful proportion in interior design, best used for relating
asymmetrical subdivisions of wall surfaces and/or rooms. Whenever the golden rectangle is
applied to an overall room proportion, the component square of the rectangle should also
be present, whether as the ceiling height or as some stable subset of the larger directional
space. Guiseppe Terragni, an Italian modernist working in the 1920s and 1930s, used the
golden rectangle to organize the plans and elevations of many of his projects, most notably
the Danteum, an unbuilt monument to the poet Dante, desighed in 1938.
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Photo by Alinari, Art Resource, New York.

Leonardo de Vinci, drawing of ideal proportions
of the human figure, 1492 The Golden Rectangle: Ratio of 1:1.618
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The Radical Two Rectangle

Another common rectangle in proportioning systems is the radical two rectangle (also known
as the root two rectangle). Its geometric construction is similar to the golden rectangle. In
this case, however, the full hypotenuse of the generating square is drawn and rotated. The
resulting proportion is thus less attenuated than that of the golden rectangle. The ratio of the
radical two rectangle is 1:1.414. Henri Labrouste used the radical two rectangle to organize the
proportions of the plans, sections, and facades of the Bibliothéque Ste. Geneviéve in Paris.

Plan of Bibliothéque Ste. Geneviéve by Labrouste, 1843

In the 1940s, the French architect Le
Corbusier used the generating logics of
both the golden rectangle and the radical
two rectangles to generate a complex
proportioning and dimensioning system
called the Modular. Le Corbusier used the
system to compose and dimension all of
his subsequent projects until his death in
1963.
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>

Le Corbusier’'s Nautilus Le Modular by Le Corbusier

Photo by Erich Lessing, Art Resource, New York.
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Chapter 6: Sequencing Spaces

Although the art of composing a plan would seem to be the province of the archi-
tect, the interior designer must be involved in choreographing the sequence of
spaces, so that a project reflects a single design approach. Acknowledging the nec-
essary collaboration between architects and interior designers, it is important to
understand the two primary vehicles for organizing the relationship between rooms:
the plan and the cross section.

=1""--
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COMPOSING A HOUSE IN PLAN

Through-Room and Independent Circulation

Interior design typically begins with the plan. Fundamental to the logic of the plan is the
distinction between rooms that can serve as both places and as routes for through-
circulation—such as the living room, dining room, and kitchen—and rooms that, because
of issues of privacy, require a separate circulation space or network of spaces to access
them—such as bedrooms and bathrooms.
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Servant Spaces

A third type of space comprises closets, storage rooms, pantries, fireplaces, and powder
rooms. Spaces of this category should be consolidated into systemic “thick-wall” zones to
create acoustical privacy between larger rooms and to generate a logic for the plumbing, ven-
tilation, and mechanical systems and overall structure of the house. When composing a plan,
it is useful to consider these consolidated smaller spaces as solid masses, in opposition to
the open spaces of major rooms. In the late 1950s, American architect Louis Kahn qualified
this as an opposition between “servant” and “served” spaces. In the 1980s, the consolidated
zones of servant spaces came to be called the “poche,” a term borrowed from a drawing
technique used in the nineteenth century at the Ecole des Beaux Arts in Paris (from the French
pocher “to fill in”).

The plan of the Robie House is
composed of two distinct wings
that separate the public from
the private space.
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Frank Lloyd Wright, Robie House

Relationships between Rooms

Networks of rooms can be conceived by aggregating rooms, with the gap between each
room functioning as both a thick-wall poche zone and a threshold space. Rooms can also be
created by subdividing a space with thick-wall zones or chunks of poche, as the Farnsworth
House illustrates below.

-]

The plan of the Farnsworth House
is a modern example of poche; the
kitchen, bathroom, and storage

areas are collected into one single o 2
volume in the open plan.

Mies van der Rohe, Farnsworth House
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Plan Types in American Domestic Architecture

The differences among vernacular house types is the result of climatic variations (the need
to conserve heat versus the need to encourage cross ventilation), security concerns, and
the density of development. The American single-family house is generally organized into five

plan types.

Freestanding house organized around a
central fireplace core (the American North-
east and Midwest)

/

Y/

%\
\%
e

Freestanding house with a through-house
central stair hall with fireplaces on the end
walls (the American South)
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Freestanding house with rooms orga-

nized along a south-facing double-story

portico (Charleston, South Carolina)

Attached or freestanding central

courtyard (California and the American

Southwest)

Attached row house with a stair and

corridor along one of the common
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COMPOSING A HOUSE IN SECTION

If a house is conceived as a series of independent floor levels, then every room on each floor
will share the same ceiling height. Ideally, however, a house should have rooms whose ceil-

ing heights differ in proportion to the overall size of each space. The height of the living room
should be greater than that of the powder room or a coat closet, for example. Opportunities for
such a house of interlocking rooms with different ceiling heights are best explored in section.

The simplest way to organize a mixture of ceiling heights is to make one or several rooms
double-height spaces, with the potential that rooms on the second level can look onto these
taller spaces. Le Corbusier organized houses around double-height living rooms at every stage
of his long career: The Villa Schwab of 1916 and the units in the Unité d’Habitation of 1949
are but two such housing designs.

Another strategy for varying spatial heights in a house is to connect one-and-a-half-story
rooms to adjacent one-story rooms via short stairs. Separating sections of the house by par-
tial-level stairs rather than the full-floor stairs of conventional house designs offers numerous
psychological and functional advantages.

As a variation on this strategy, in the 1920s Adolf Loos designhed a series of houses that
organize the rooms of the main living level with a common ceiling plane, but allow the floor
levels to shift, creating rooms with a mix of ceiling heights. As a result, the interiors of Loos’s
houses resemble a terraced landscape. In houses with these complex sectional relationships,
the interconnecting stair needs to be carefully designed to take full advantage of views into
taller spaces and beyond to the exterior.

N |

The section of the Villa Baizeau has interlocking
double-height spaces that become single-height
spaces when joined.

Le Corbusier, Villa Baizeau
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A series of intimate, terraced spaces along
the sides of a triple-height space, exempli-
fied in the section of the Muller House, is

another strategy for varying spatial heights.

Adolf Loos, Muller House

COMPOSING AN OFFICE SPACE IN PLAN

Since the modern office is designed for a preexisting flat-floor-plate office building, there are
very few opportunities for creativity in the section. Rather, it is the logic of the plan mod-

ule that generates design possibilities. Most modern office buildings have been designed

on a 5-foot (1.5-meter) module that controls both the location of the structural grid and the
mullions on the exterior window wall. This module works with the dimensional module of the
American systems furniture industry, including manufacturers such as Steelcase and Herman
Miller. This 5-foot grid means that perimeter offices are typically 10 or 15 feet (3 or 4.6 meters)
wide—occasionally wider for senior executives. It also governs other rooms located along the
perimeter walls, such as conference rooms and reception areas.
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Typical Office Layouts

Private Office at Window Wall

This layout is typically organized in three layers of functions; starting with a zone of private
offices at the window wall, followed by a zone of circulation, then a zone of back-to-back par-
tial-height cubicles for assistants, and a second zone of circulation against the building core.

Natural light typically reaches the middle of the plan through clearstory windows in the wall
that separates the private offices from the rest of the office space. This layout results in
a conventional dimension from building core to window wall of approximately 45 feet (13.7
meters), which has become the ideal industry standard for the minimum width of American

office buildings.
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Open Plan

In an open plan layout, open workstations fill the entire space. Since natural light can pen-
etrate further into the space, buildings that are designed to accommodate an open plan have
deeper floor plates. This is a standard layout for the back-office functions of financial institu-
tions and insurance companies.

Open Workstations at Window Wall, Private Offices in Center

Related to the open plan above, this layout places enclosed offices on the inside of the plan,
typically against the core. Private offices in this plan configuration have mostly glass walls to
benefit from the natural light in the open office area.
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Chapter 7: Types of Rooms

There are a wide variety of room types in domestic, office, and commercial environ-
ments, each requiring specific design strategies. Interior designers should, at a min-
imum, be familiar with the design issues and potential solutions outlined below. The
best configuration for a room depends on how it will be inhabited and the potential
circulation patterns through its space. Good interior design seeks to balance issues
of character, such as comfort and harmony, with these practical considerations.

KITCHENS

The kitchen is the most difficult space in the house to design because appliances, equipment,
working surfaces, and storage spaces must be carefully organized into a visually coherent and
functional whole. To ensure a smoothly functioning kitchen for more than one occupant, it is
necessary to synthesize a wide range of working and circulation scenarios. Fundamental to
Kitchen planning is the placement of three elements: the refrigerator, the sink, and the stove.
These elements define the preparation zone, the washing zone, and the cooking zone. To-
gether, the zones define the three points of the “working triangle.” In addition to mapping out a
safe and efficient working triangle, interior designers must also consider storage requirements
for the countless number of kitchen gadgets, dishes, and other accessories that are found in
the contemporary kitchen.

Working Triangle

The ideal total length of the segments that comprise the working triangle is 12 to 22 feet (3 658
to 6 705 millimeters). The layouts that follow describe how the working triangle might be best
arranged for the size and shape of a particular room.

Preparation Zone

. o .

Washing Zone Cooking Zone

92 COLOR, SPACE, AND STYLE



Kitchen Layouts

Single-Wall Kitchen

The simplest kitchen organization is a single row of appliances and
counter space arranged against a wall. This layout is ideal for long
narrow rooms or one wall of a studio apartment where the kitchen
can either be screened off or made the central focus of the space.
The most practical plan should include counter space on both sides
of each major appliance. The refrigerator should be placed at one end
of the kitchen wall since it only needs counter space to one side—re-
member to specify a refrigerator with doors that open in the direction
of the adjacent counter space.

Galley Kitchen

A galley kitchen has two parallel runs of counters. The sink, dish-
washer, and stove should be located on the same side of the kitchen
(cooking and washing zones) and the refrigerator (the preparation
zone) should be located on the opposite wall. The counters should be
at least 4 feet (1 219 millimeters) apart to provide adequate room for
more than one cook; if the kitchen is designed for only one cook, the
space between counters can be reduced to 3 feet (914 millimeters).
This layout is not recommended if other rooms are accessed through
the Kitchen.

L-shaped or U-shaped Kitchens

In these layouts, the counters and appliances are organized around
two or three walls. This arrangement can work in either small or large
spaces; however, in larger rooms the working triangle should be kept
within the optimal range of 12 to 22 feet (3 658 to 6 705 millimeters).
Often in these arrangements, one leg of the L or the U forms a counter,
which is ideal for casual meals. In this scenario, it is best to design a
higher counter to separate the cooking zone from the eating zone.

Island Kitchen

A central workstation provides extra space for performing various culi-
nary tasks. Depending on the preferences of the cook, the island can
be designed for either preparing or cooking a meal. Of all the layouts,
this arrangement encourages the most socializing in the kitchen. It is
best used in large rooms that allow enough space between counters
and island.

"
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Kitchen Zones
Washing Zone

The washing zone is primarily made up of the sink and dishwasher. ldeally, the sink has two
compartments for washing and rinsing. The dishwasher should be placed immediately adja-
cent to the sink but carefully located so that there is enough room to wash dishes in the sink
while the dishwasher is open. If the kitchen does not have a dishwasher, a drying rack should
be located above the counter so that it does not take up critical counter space.

It is also important to have a waste bin close to the sink for disposing of trash prior to wash-
ing dishes. Trash receptacles are often located behind a cabinet door and underneath the
sink to avoid visual clutter. Layout the cabinet for the trash can so that the cabinet door, when
open, does block the open dishwasher. To avoid this conflict, incorporate the trash cabinet on
the opposite side of the sink from the dishwasher.

Preparation Zone

The preparation zone consists of the refrigerator and an adjacent counter-height workspace
for preparing food. The refrigerator should be placed in close proximity to the pantry so that
perishable and nonperishable foods are both easily accessible from the food preparation
workspace. There are many refrigerator/freezer combinations, each suitable for particular
spaces and types of users. The size of the refrigerator should be directly proportional to the
size of the kitchen.

Different types of tasks are best performed on different types of surfaces: For instance,
marble slabs are best for rolling out pastries, while wood counters are best for chopping.
These surfaces can be incorporated into the countertops or not, depending on the size of
kitchen, the preferences of the cook, and the budget. Other common counter surfaces include
granite, engineered quartz, concrete, stainless steel, wood, tile, acrylic solid surfacing, and
plastic laminate.

STANDARD DIMENSIONS

w D H
Double Sink 28"-54" (711-1 372) 14"-21" (356-533) 7"-8" (178-203)
Sink 14"-32" (356-813) 14"-21" (356-533) 7"-8" (178-203)
Dishwasher 24" (610) 24"-25" (610-635) 33"-35" (838-889)
B. Freezer | 29"-36" (787-914) 25"-33" (635-838) 66"-84" (1 676-2 134)
Side-by-Side 30"-36" (762-914) 29"-33" (737-838) 64"-69" (1 626-753)
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Cooking Zone

The cooking zone consists of the stove or a combination of a cooktop and wall oven. In
smaller kitchens, a stove is the most efficient choice. In larger kitchens, a separate cooktop
and wall oven is more desirable. In either arrangement, there must be sufficient heat-resistant
counter space on both sides of the cooktop. Pots and pans should also be stored immediately
adjacent for easy access while cooking. A minimum aisle clearance of 36 inches (914 millime-
ters) is required in front of the cooktop.

It is important to select the appropriate type of cooktop ventilation system: either a system
that recycles air through a charcoal filter or a system that removes smoke through a duct
vented to an exterior wall. Ventilating exhaust directly to the exterior is preferred but may not
be practical in multifamily residential buildings.

STANDARD DIMENSIONS

w D H
Cooktop 24"-37" (610-940) 21"-27" (533-686) 3"-8" (76-203)
Range 21"-40" (533-1 016) 24"-28" (610-711) 36"-46" (914-1 168)
Wall Oven 22"-30" (559-762) 22"-24" (559-610) 28"-48" (711-1 219)

Vertical Considerations

Standard kitchen appliances are 35 inches (889 millimeters) high and typically have adjust-
able feet to help align them with adjacent countertops. Most appliances have a built-in toe
space that ranges from 2 to 4 inches (51 to 102 millimeters) from the floor to accommodate the
front of the feet when reaching to the back of the appliance. Adjacent cupboards should be
designed with these basic dimensions in mind.

A minimum clear vertical height of 16 inches (406 millimeters) is recommended between the
work surface and bottom of wall cabinets. On upper cabinets, doors should have 180-degree
hinges so that no one bangs their head on the doors when open. Lift-up doors can also solve
this problem.
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DINING ROOMS

The configuration of the dining room is predicated on the size and shape of the dining table.
Otherwise, the dining room allows for a great deal of design flexibility. Once a formal room
occupied primarily on special occasions, the dining room today lends itself to a wide range of
interpretations and can accommodate a variety of lifestyles. The dining room can be an exten-
sion of the kitchen, a zone within a large living room, or a separate room organized around the
specific rituals of enjoying a meal. Regardless of the configuration, the dining room should be
immediately adjacent to the kitchen work areas for easy delivery and clean-up of meals.

Dimensional Criteria
Place Settings

The dimensions of a dining table relate
directly to the area required for a place
setting. The approximate area of a place
setting is 24 inches (610 millimeters) wide by
15 inches (381 millimeters) deep. Although
the standard dimension for a placemat is 18
inches (457 millimeters) across, additional
area is allocated for serving dishes, wine
bottles, and elbow room.

Dining Tables

The average table manufacture allows 24
inches (610 millimeters) per person; how-
ever, other elements must be considered
when selecting the right table for a specific
number of guests. For instance, a dining
chair with arms increases the amount of
space required for an individual by 4 inches
(102 millimeters) on average. The location of
table legs may also determine the number
of people that can sit comfortably at a table.
A variety of table configurations are shown
here.

A square table for four
can be expanded length-
wise in 24-inch (610-mil-
limeter) increments for
additional seating.
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number of seats by width of place setting (26"
[660] +/-) and divide by 3.14.




Dining Room Layouts

The size and shape of a room can help to determine the best table configuration for a specific
situation. The diagrams that follow look at dining rooms combined with a living room or kitchen
as well as dining rooms of minimal dimensions. In addition to tables and loose furniture, in-
terior designers must consider the ambience of a room by including adjustable lighting above
the table and near the serving area.

Combined Dining and Kitchen

Kitchens with an eat-in dining table

require additional space adjacent to the
‘ | ‘ ‘ ‘ ‘ work zones.
}
0

O O
O O

Combined Dining and Living Room

When space is at a premium, combining
the dining and living rooms may be
better than isolating them into separate
smaller rooms.

Types of Rooms 97



Minimal Dining Room: Rectangular Table 2
The minimum size of a dining room is
based on the size of a rectangular table
with 36 inches (914 millimeters) of clear- =
ance on all four sides. S
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Minimal Dining Room: Round Table

A round table in a square room allows
space for cupboards or built-in cabinets in
the corners.

12'-0" (3 657)
o @
®
Dining Room with Additional Furniture
An ideal dining room allows space for two
additional chairs and a buffet table in the _
room. S
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11'-4" (3 454)
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LIVING ROOMS

Of all the rooms in a house, the living room has the fewest constraints since it requires nei-
ther appliances, nor plumbing fixtures, nor storage. As a result, interior designers have a
great deal of freedom in terms of the character and configuration of the space. The living room
should be designed to reflect the particular lifestyle of a family.

Typical Furniture Dimensions

Specific functional requirements and the size and shape of the room will help set the agenda
for selecting and arranging the most appropriate furniture. Below are the dimensions of typical
living room furniture. Be mindful that the dimensions of specific pieces may vary from the typi-
cal sizes. Furniture that diverges widely in dimension from these examples may be uncomfort-
able and impractical, however.

Round Table Square Table Coffee Table Rectangular Coffee Table
18-24" (457-610) 24-30" (610-762) 48" (1 219) dia. 24" (610)
dia. 54" (1 372)
M l [
/ [ | | / | | [
3'(914) 5'(1524) 6'(1829) 7'-6" (2 286)
Club Chair Love Seat Sofa Sofa

The distance between chairs and sofas can influence the behavior of the occupants of a
space. Two people sitting across from each other must be within a specific dimensional range
for conversation to be comfortable. The behavior of larger groups of people around and across
a coffee table is also affected by the relative intimacy of the furniture arrangement.

8'-12' (2 438-3 658) max.
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Living Room Layouts

A typical living room can
function well when ar-
ranged according to sev-
eral alternative principals.

Symmetrical

Using the natural center of

a room, furniture is placed
around a common axis.

Dual Axis

A cross axis will focus at-
tention toward the center
of a room, while other fea-
tures become a backdrop.
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Local Symmetry

Separate seating areas can
make a room feel larger.
Using local symmetry can
maintain harmony and
balance within the room.

Asymmetrical

Unrelated groupings of
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