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CURTAIN WALLS
Designing connections for strength and flexibility

WARRANTIES
Protection, but not insurance

STRUCTURAL SILICONE GLAZING
Glued-on glass



A unique polymer with a 40 year
performance record and a good balance
of applications and properties...

Aircraft sealants ® Excellent resistance

e Airfield sealants 10 o ol

 ® Building sealants S%%céﬁilee;tncal
Canal sealants ® Excellent resistance
to aging, ozone,

oxidation

® Chemical
intermediates

® Excellent adhesion to
most substrates

¢ Dental molding
compounds

® Good stress/strain
properties

® Epoxy copolymers

® Heavy construction
sealants ® Good low temperature

flexibility

Wide operating
temperature range

*® |nsulating glass sealants
® Intumescent coatings

® Leather impregnates Compatiic wiik

® Marine sealants epoxies, polyesters

®Registered trademark Model represents a

terminal linkage of a typical
LP® polysulfide polymer chain.

IS @ polymer worth considering!

For more information write:

MORTON THIOKOL, INC.
Morton Chemical Division ”@

Mkt. Comm.-AT 333 W. Wacker Drive
Chicago, lllinois 60606-1292
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Our designers have been doing exciting things with the
affordable AURATONE® ceiling line. Take Tapa with its

high fashion look of tropical fabric. Fresh. Elegant. Timeless.

You can get Tapa in 2 x 2'and 2 x 4' panels or 12 x 12" tiles. In afford-

able color, too. See our representative. Or write to us at 101'S. Wacker Dr,
Chicago, IL 60606-4385, Dept. AT586E USG Acoustical Products Company
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WANT TO LEARN CADD?
JUST PUT ON A CADDSETTE!

Introducing
CADDSETTES.

A 3-part videoguide
that makes CADD

and computers
easy to understand

Pad ¥ ot atod cn a8 X )

CADDSETTES

CADD and computers are quickly
becoming a necessity—a crucial tool for any
A/E office that plans to stay competitive.

But unfortunately, there’s been no easy
way to learn about them.

CADD seminars take a lot of time and
money. (Worse, if a seminar-trained
employee quits, all thatinvestmentislost.)

And most manuals are just toolong and
too technical.

Butnowit'sallon CADDSETTES.

CADDSETTES form asimple, step-by-
step video program for learning CADD and
computers, written by the leading expertsin
CADD instruction.

The tapes are structured toletindividuals
learn as much as they need, at their own
pace. What's more, employees never have
toleave the office to learn.

AllittakesisaVCRanda TV set.

A SOLID FOUNDATION THAT COVERS A
LOT OF GROUND.

CADDSETTES are simple butthorough.

Each CADDSETTE begins with the
basics, defines terms and concepts, and
then proceeds to applications. Every function
is clearly explained by a narrator, and
demonstrated with graphics.

CADDSETTE# 1—‘“Computer-Aided Office
Practice” e Explains how a computer works
and exactly whata computer does

e Describes the major components of
computers e Defines useful computer
terms e Investigates integrated applications
thatinclude word processing, spreadsheets,
and database systems, and shows how to
use thatkind of “‘multipurpose’”” softwarein
A/E practice. L] Approx. 30 minutes.

CADDSETTE #2—‘‘Computer-Aided Drafting”

e Explainsthe fundamentals of CADD,
including fast-track drafting and

layering ® Shows the viewer how
commands, controls, and menus work

e Definesand illustrates terms such as
““snap' and ‘‘rubber banding”’ e Explains
how to create libraries of symbols and details,
and how to revise your work in order to save
time. [J Approx. 30 minutes.

CADDSETTE #3—*‘Computer-Aided Design”’
e Explainshow to create 2-D or 3-D
designs ¢ Shows how to integrate design
and working drawings, and how to combine
photography with video e Explores ways of
expanding your professional services with
CADDe Provides a host of additional useful
applications, along with an overview of future
trends. [J Approx. 30 minutes.

Together, CADDSETTES #1, #2, and #3

build a complete working knowledge
of computers and CADD.

AN EASY NEW LEARNING TOOL FOR AN
ESSENTIAL TECHNOLOGY.

CADD and computers have changed
everything about design, drafting, and
managing the A/E office. They’re more than
the “‘tools of tomorrow’’; they're a critical
requirement for today. And the easiest, most
efficient way tolearn this new technology is
CADDSETTES.

Bonus! CADDSETTES EXERCISE GUIDE,
the companion study guide that makes learning
CADD even easier.

CADDSETTES EXERCISE GUIDE starts
with the basics and leads the reader through
acarefully planned, level-by-level series of
exercises. In simple, user-friendly language,
ithelps accelerate anyone'’s proficiency in
CADD and computers. Use it as a study
guide or anin-house training tool. Complete
with glossary.

Order now. Money-back guarantee.

1(800) 227-6191

Each CADDSETTE separately . . . . .. 3105.00
Set of all three 265.00
Available in VHS and Beta.
Add $5.00 for shipping and handling. Plus local sales tax
where applicable.

Check, money order, or credit cards accepted.

DATAPRINT®

CADDSETTES"

DATAPRINT CORPORATION,
700SOUTH CLAREMONT STREET,
P.0.BOX 5910, SAN MATEO, CA 94402
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XEROX

A 36" Plain Paper Copier with Versatile Input/Output At a Price You Can Afford

Everyone who handles large documents and prints asked
for it:
An engineering copier that could copy bluelines,
opaques, and all other documents full size.
Up to 36” wide by any manageable length.
With sharp, black on white reproduction.

Onto bond paper, vellum and film, and all at the
same constant speed.

A compact size that plugs in anywhere.

Priced comparably with traditional table top
printers.

XEROX® 2510 designed and manufactured in the U.S.A.

Finally

Plain Paper!

Result:

Even more than you asked for. Presentation quality prints
day after day plus a true design and drafting tool for
reformatting and rejuvenation. You can even erase, cut, tape
and copy, saving valuable drafting time and reducing errors.

It uses xerography, which means highest quality dry
reproduction, less expensive media, and no chemicals, odors
or venting, so you can put it where the work is.

And because you demanded affordability, we made
another breakthrough—a suggested retail price of only $3695.

So, before you rent or buy any engineering printer, check out
the Xerox 2510. It’s coming soon to your Authorized Dealer or
Xerox office.

XEROX® and the identifying numbers herein are trademarks of XEROX CORPORATION.

The Xerox 2510
Engineering Copier

See us in our Booth No. 227.
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OST OF US, WHILE

we were still in

school, developed

strong precon-
ceptions about architectural
practice. We learned to expect
that every project would be an
opportunity for us to create
forms and spaces of lasting
significance.

Real life isn’t that way at all, of
course, nor should it be. Every
building program asks something
different of its architect, and
sometimes skills quite apart
from design determine how
well we do.

That being the case, it’s not
surprising that a form of
specialization is emerging among
architects that focuses not on
building types or sizes, but rather
on fulfilling programs containing
certain priorities. For instance,
many architects are particularly
good at project management, and
therefore excel at working with
programs that pose complex
construction or organizational
challenges. Others can crank out
routinized “plain Jane” structures
with great efficiency—and given
the fact that many clients want
nothing more or less than that,
there is a strong market for this
service.

In light of these different
approaches, “Charting Your
Course,” a feature story on page
52, is one of the most important
articles on architecture firm
management we've published.
The story begins with the

assumption that no single
organizational and managerial
strategy can guide all firms,
because “making architecture”
can mean many different things.
But once a firm decides to
specialize in a certain “type” of
practice, it can follow more or
less prescriptive courses for
delivering services in the best
possible way.

Between the lines is an
essential message: There is
nothing more or less noble about
any one approach. If our goal as a
profession is to improve the
whole of our built environment,
some of us must be prepared to
apply our skills to building
assignments that focus on issues
other than design. These
assignments require another kind
of architectural expertise, and
the owners of these buildings
would pay well for skills that are
tailored to their specific needs,
not to some vision of what their
needs ought to be.

A disproportionate number of
architects still embrace their
original, singular visions of
architecture. As a result, clients
with altogether different visions
look to other professionals to
lead their construction projects.
That’s one reason architectural
fees are declining. Worse, it’s
why too few architects
participate in the design of many
structures that, in the end,
heavily influence the character of
our environment.

—Mitchell B. Rouda
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~ Steel Framing. As a result we can pro- steel framing systems. Now look into =
- vide a decided edge over competition. - USG® Steel Framing advantages. You'll CALL Us Now'
- In complete, readily available detail find nobody supplies more building sys- Atlanta (404) 393-0770
- recommendations. In improved fastener  tems support to help you complete Dallas (214) 357-6271
 technology. And in compatibility witha  projects sooner. Phone today. Or write ChicagoArea (312) 456-1086
~wide variety of exterior materials. You to us for specifics at 101 S. Wacker Dr,  Los Angeles Area (213) 320-4062
- know the basic benefits of lightweight  Chicago, IL 60606-4385. Dept. AT586  New York Area (201) 263-4635

© 1985 U.S. Gypsum Co. USG" is a registered trademark of USG Corporation BUILDING AMERICA
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WHAT 1s THE CUuTTING EDGE?

Last year, in an effort to develop a consensus
among AIA Board members about important
professional trends, Billy Herrin asked his
Jellow Board members to comment on “the
cutting edge of architectural practice.”

“The results were startling. It became obvi-
ous that the single greatest concern was mak-
ng a ling in the architectural profession,”
Herrin wrote in a Commentary published in
the Fall 1985 issue of ARCHITECTURAL
TECHNOLOGY.

Board members commented specifically
about poor relationships with clients, cut-
throat competition among firms, and funda-
mental problems with fees, bidding practices
and the issue of liability.

In writing his article for ARCHITECTURAL
TECHNOLOGY, Herrin extended his question-
ing to rank-and-file practitioners. About 130
readers responded. A sampling of readers’
cutting-edge concerns, many that veinforce the
Boards observations, and some that raise
other issues, appears here.

Giving the profession
away . . .

® The cutting edge is the giving away of the
profession to PE.s, entrepreneurs, devel-
opers, spec writers, consultants, brokers,
materials people, insurers, planners, envi-
ronmental “designers” and anybody who
wants a piece of the design effort.

Competition is not our enemy, it is our
friend. We must keep united and look out for
nonprofessionals using our talents, taking
credit and giving us the shaft. Insurance is
the tip of the iceberg! Code consultants are
next!

It takes competence to get
the leadership role back

B The cutting edge in the practice of archi-
tecture is to recapture the leadership role
architects traditionally had and then slowly
abdicated over a period of 25 years. When
we regain the “captain-of-the-team” posi-
tion—through competence—our problems of
fees, jobs, salaries, litigation, prestige and
respect will automatically return along with
the “fun.”

® The firm on the cutting edge is the one
that can produce an award winner that is also
energy-efficient and functions well. Many

TO M WERNTANY

IN SEARCH OF THE CUTTING EDGE

“Architects are affected
by badly-defined
ionships with their
clients. Instead of being
respected team leaders,
we are being asked simply
et |t supply the cosmetics.” |

ike | badiy defned relationships it thei cints.

i y 100
o percent. How can we get the word out that
cess, beingssked | thes =

: "No doubt someone

5y would sve
mailed o the Board, ° that “the s deter- side of

raing. “Hi et % ‘completion, whether we were the designers.
for the

‘any-

thing goes’ competitrs.
 David Lawsan, North Central region,
, i thrats
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schools are producing “architectural artists”
who have poor technical skills. We should
teach design thoroughly. Lack of technical
training is a major contributor to the decline
of our profession.

® How can an architect design a building if
he or she can'’t conceive of the beam depths
or doesn’t understand the effect of orienta-
tion on the HVAC system? How can an
architect be team leader without under-
standing the language the team is speaking?
If society is asking us only to supply cosmet-
ics, we are beginning to accede by learning
cosmetics only.

Competition, fees and ethics

B Admittedly, we all must compete for the
finite number of clients available. How is it
possible to confine that competition to qual-
ity and “value” architecture when the word
“ethics” appears to stand only for an out-
moded impediment to “good old American
aggressive marketing”? I am in competition
with firms a hundred times my size that are
currently taking projects for 80 cents per
square foot.

® The main issue for our small firm of three
architects is having to cut fees to a minimum
to get the job and then having to provide
more services than agreed to, in order to
satisfy the client or to comply with the multi-

tude of complex, ever-changing codes. Com-
bine this with rising expenses and
professional liability insurance and the bot-
tom line is long hours and hard work just to
meet costs. Yes, the professionalism and fun
are definitely gone from architecture for me.
At age 44, I'm ready to switch professions.
® How can small- and medium-size firms
survive the high pressure “marketing”
encroachments of the big “in house” offices?
® Bidding for design services is a real prob-
lem that won’t go away unless the AIA takes
some serious action to stop it! Competition
[shouldn’t be] a kill-or-be-killed exercise.
Another problem has to do with getting
more black minority design firms into the
mainstream of the profession.
B The cutting edge is when a recent Har-
vard architecture graduate designs a
$500,000 home for $8,000. The fee should
be .15 X $500,000, or $75,000. Doesn’t
Harvard have a program in business adminis-
tration?
B The architect’s fee seems to be the most
hated and despised expense of the project.
The owners will do anything not to pay [it].
Without a firm hand by everyone attempting
to make a living at architecture, the fee will
continue to be thought of as incidental to the
project, with payment considered an option.
B ] feel that all architects should be forced to
charge the same fee for professional ser-
vices. This would be to the architect’s
advantage because clients could not shop
around for lower prices. (Realtors are
united.)

Managing, to turn fees
into profits

® The cutting-edge issue seems to be rigor-
ous management in order to have “profit-
able” projects. The time spent on all facets
of each project has to balance the fee (or
beat it) or we go out of business. Clients
want (demand) to cut every corner, shave
every line item and proceed with increasingly
shorter schedules; and we are stretched far-
ther than ever for fewer fee dollars.

B Please refer to the Commentary in your
Summer 1985 issue (page 11), “Why Archi-
tects Earn So Little,” second column, sec-
ond paragraph: “Most clients seek a
professional service that manages the entire
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process of creating a building.” That is what
I am offering clients—with great success, no
competition and no fee cutting.

Costs of cutting corners

® We continue to disappoint our clients by
promising more than we can competently
deliver in a given time frame. The inter-
mediate result is obvious—what we deliver
in haste, we repent of and pay for in many
ways. The ultimate result is a diminishing
number of “repeat clients,” who are, after
all, the hallmark of a successful practice.

® Here in Austin, Tex., there is no question
about the most serious issue confronting our
local professional colleagues and their firms:
SURVIVAL! Profitability is not even in ques-
tion. Pricing has become a deterrent to qual-
ity control and increases the potential for
liability suits, compounding the liability prob-
lem further.

® The “cutting edge” starts with the highly
competitive marketing of A/E services and
the willingness to market fees. Having [cut]
fees to perhaps a dangerously low point, we
face the next question: How do we produce
contract documents at a profit? Does time
for coordination and checking suffer? Do
shop drawings get a cursory look? Do we
leave it to the fabricator to design the con-

nections? Do we look for shortcuts where
none should exist or be invented? Finally, do
we do all this knowing full well that today our
society is a litigious one?

Those who berate the client for taking
advantage of us miss the point. We are our
own worst enemy. Until the profession
learns to demand appropriate fees commen-
surate with the effort required, we will con-
tinue to suffer the “slings and arrows of
outrageous fortune” hurled at us not only by
our clients, but by our competitors as well.

Firm management

m [Two concerns are cutting-edge: ] Manag-
ing growth while maintaining quality control,
and making a successful transition from a
small- to medium-size office.

® We want to bring in talent as partners to
share risks, stay with the firm and work
harder for the future of the firm. Our prob-
lem is how many chiefs can a firm have?

A multifaceted cutting edge

® For our firm, which has five people and
two principals, the main concerns are 1) dilu-
tion of control because of construction man-
agers, 2) making CAD pay for itself, 3)
finding responsible, competent help to get up

+ ProjectInvoicing
+ Project Management
and Budget Control
Project Profit Analysis

Accounts Receivable

of your firm.

Keep Your Firm in
the Plus Column with

WIND-2 ONE PLUS offers the complete financial m;anagement
system for architects and engineers:

+
+ Employee Management
+

WIND-2 ONE PLUS is written in a fourth generation
programming language. The results are power, flexibility, and
features not found in other financial management systems.
The PLUS system will work on most microcomputers.
Several compatible versions are available; one version will
accommodate your financial management needs and the size

Call or write for our FREE 48-page brochure. Over 400 successful A/E firms are in the
PLUS column with WIND-2 ONE PLUS. Find out why!

Wind-2 Rearch, Inc.

419 Canyon Avenue, Suite 315, Fort Collins, CO 80521, 303-482-7145
“A New Generation of Business Software”

-2"ONE

Wind

s

General Ledger

Accounts Payable

Payroll

Cost Proposal Development
Spreadsheet Interface

+ o+t

W~ Circle 9 on information card

10  ARCHITECTURAL TECHNOLOGY

on CAD, 4) obtaining fees adequate to pro-
duce jobs responsibly and pay proper salaries
and 5) SURVIVAL!

B The key issues are (as usual!) 1) fair pro-
fessional fees, 2) competition without throat-
cutting, 3) affordable liability insurance and
4) higher awareness of what an architect is.

Insurance stranglehold

m [The cutting-edge is] the cost of liability
insurance! Do we tell clients our fees are
going up because our insurance costs have
doubled? Isn’t that only going to encourage
them to include us in a lawsuit at the first
sign of trouble?

Professional esteem

B The profession seems to be suffering from
a well-deserved case of low self-esteem.
When we act with competence and profes-
sionalism, the system will welcome us and
treat us with the respect we so desperately
seek. (Don’t they train architects in school ?)

Communicating what we do

®m We as a profession are not [telling] the
general public, first, what we do, and sec-
ond, what our problems are. Most members
of the AIA are employed in small firms that
lack the time and/or resources to launch a
publicity campaign to explain what we do. 1
believe most AIA members would welcome
support from the Institute in this area.

The second point is reflected in the fact
that six out of 10 architects are being sued. [
don’t believe this is due to incompetence (in
most cases) so much as to our clients misun-
derstanding our problems: 1) there is no per-
fect building, 2) there is no perfect set of
drawings, 3) there is no perfect contractor
and 4) the client needs to participate in the
design process. The AIA should lobby for
more legal protection for Institute members.

Professional values

m Traditional architecture is dead. I'm
restructuring (designing) myself into a niche
in the construction industry where I can use
my very-hard-earned skills and talents to
make money so I can have a respected busi-
ness and a decent life-style.
® What has become of the ethics of our
once-respected profession? I'm almost
ashamed to admit I am an architect who has
practiced nationally! All architects talk about
is computers and money.

[ have retired as an “Emeritus” and
dropped out of the AIA national committees

continued on page 12




1ts no longer
Just a subdued accent,

Suddenly its hard working
bigh level illumination.

Probably no other installation could demon-
strate the merits of this lighting system so
dramatically.

Think a moment about every indoor
swimming pool you 've ever seen. The over-
head downlights reflect on the surface,
shimmering white spots that interrupt
your look into the depths of the pool.

This pool has no bright spots of light.
Look at the ceiling. No hot spots, shadows,
or fixtures. It’s as clean and even as the
open sky.

Light comes from the two unassuming
linear fixtures mounted along either side.
They turn the whole ceiling into a single
soft overhead light source.

A design plus: the unobtrusive fixture

Designers have always liked cove lighting
because it takes the emphasis away from
the fixture. But it’s usually “mood light}
relegated to department stores, restaurants
and lobbies. Until now, indirect wall-
mounted fixtures have been too inefficient
for serious lighting tasks.

The fixtures over the pool are 6" x 6"
Rounded Very Wide Spread Softshine
Indirect by Peerless Lighting. Softshine
Indirect fixtures give more good light per
watt under ceilings 8’6" or higher than
any other fixtures made. Furthermore, they
incorporate a strip of visible lens that in-
creases their perceived illumination by 10%
to 25%. Both these claims are substan-
tiated by Peerless research data, including
independent studies by major universities.
All data is available from Peerless on
request.

An obvious use: the featured space

These fixtures belong in important places:
reception areas, corridors, dining facilities,
examination rooms, conference rooms.

Project: The Marsh, A Center fo

Architect & Engineer: Hammel Green
Lighting Designer: HGA Lighting Design,
Electrical Contractor: Hayes Contractot

Nothing else gives the smooth illumination of a good ceiling wash. It s the best of all techniques when

a room has reflective surfaces like polished tabletops or glass-covered artwork— or a swimming pool.

They offer cove lighting’s chief virtue
(they don’t impose their personality on the
space) and they give good light—enough
for visually demanding tasks like research
work on a lab bench or picking just the
right piece of cake in the cafeteria.

The new cove
light: great
amounts of even,
Slare-free light,
enhanced by the
sparkle of a

visible lens.

Research computers at Peerless gen-
erated this diagram to show how these
Softshine Indirect fixtures work.

The fixture’s lensed optics distribute the
light facet by facet into precisely the right
viewing areas. These remarkable fixtures
can wash an entire ceiling when they're
mounted only 30" below and as much as

24! apart, as the swimming pool picture
proves.

A ceiling like this reflects as a soft, barely
noticeable veil, as on the pool’s surface.
The same holds true for any other surface
that reflects, such as the waxed floor in a
hospital corridor or a glass-topped sales
counter.

No other wall-mounted fixture in the
world has been so carefully designed for the
exact purpose of providing smooth illumi-
nation across a broad expanse of ceiling.

Peerless invented it. And only Peerless
makes it.

It’s the lighting of the future. If you'd like
to see what else the future holds, just call.

; P P p— e | = e e

PEERLESS LIGHTING CORPORATION, BOX 2566, BERKELEY CA 94702-0652 + (415) 845-2760
“PEERLESS" AND “SOFTSHINE" ARE TRADEMARKS OF PEERLESS LIGHTING CORPORATION
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SPACE
QUESTION:

How to build over existing structure
to give new apartments more room?

SMART
ANSWER:

Cantilever over “air rights” to support 31

space-adding floors.

How could the developers of the
deluxe new 40 story Park Tower, New York
condominum expand beyond the con-
fines of a limited site to gain apartment
size?

The ingenious solution: construct two
huge concrete beams to project over “air
rights” of an adjoining landmark struc-
ture and build up from there. Result: 31
floors were placed over the older build-
ing—and the new apartments got an
additional 21,700 sq. ft. of space.

The cantilever actually consists of three
reinforced concrete beams. Two beams
extend out 25 ft. from the new structure
and are connected by a beam 28 ft.
across which carries two building col-
umns with loads of 1000 kips each. Inte-
rior columns and core walls function as
tie-backs for the cantilevered beams.

Approximately 260 yds. of 7,000 psi
high-strength concrete were poured into
three huge forms. Because of the canti-
lever's great mass, actual pouring had
to be completed in stages. Placing all of
the concrete at one time was impossible
because the roof of the older structure
was unable to support the cantilever's
great weight. The smart answer was to
construct shoring on the roof of the older
building to act as a support for the forms
and concrete that was poured into the
forms atthefirst stage. After
the first pour, the shoring
was removed so that the
weight of the second-stage
pour was supported by the
first pour, and not trans-
ferred to the roof. Then each
subsequent pour was sup-
ported by the cantilever
already in place. Grade 60
reinforcing steel was used
throughout for maximum economy.

Another clever design concept made
possible by versatile reinforced con-
crete. Ask for Case History No. 27.

Architects: James Stewart Polshek and Part-
ners, New York, NY; Schuman, Lichtenstein,
Claman & Efron, New York, NY

Structural Engineer: The Office of Irwin G. Can-
tor, P.C., New York, NY

Construction Management: Lehrer/McGovern,
Inc., New York, NY

Contractor: Turner Construction Company, New
York, NY

Owner: Tishman-Speyer Properties of New York
City, New York, NY

CONCRETE REINFORCING STEEL INSTITUTE

THE ANSWER’S IN

REINFORCED CONCRETE.

12  ARCHITECTURAL TECHNOLOGY

9383 N.Plum Grove Road e&—=——=
chaumburg, IL 60195 -
(312) 490-1700

Getinformation on CRSI Professional
Membership benefits.

Circle 11 for Case History
Circle 12 for Professional Membership details.

continued from page 10

because of what has happened, but I am
working voluntarily on the housing scarcity
for the multitude of homeless on the
streets—not the wealthy. No more country
clubs for me!

Billy Herrin replies:

One of the clearest messages I perceived
from reading and rereading the comments on
the cutting edge of architectural practice is
that many architects are frustrated by their
lack of “business skills.” We are all taught
wonderfully in school to be excellent design-
ers, to think we will have complete control
of a single project and to absorb the acco-
lades of happy clients graciously. But it
doesn’t happen that way. Within five years of
graduation, most of us spend the majority of
our time managing people and managing
businesses.

The issues that confront us indeed loom
large: liability, quality control, firm manage-
ment, fair compensation, lack of technical
knowledge, communications, political action,
dilution of leadership and responsibility, mar-
keting, fee cutting, bidding for services, etc.
Are these the issues we studied in order to
become architects? No, and the Board real-
izes this clearly.

The AIA is now preparing to focus ener-
gles on ways that architects can acquire or
supplement necessary skills and aptitudes.
At each Board of Directors meeting, we're
devoting three to four hours to determine
just how we can help.

Changes are in store. Some are already
apparent. Since last Summer, there have
been big changes in the focus of the AIA
MEMO (the April issue is on CAL—the
compensation, accountability and liability
committee). ARCHITECTURAL TECHNOLOGY
is now running case studies on successful
firms in addition to an already-full schedule of
articles that embody the good results of AIA
programs and activities. Articles such as
regaining control of the construction pro-
cess, university curricula, fee methodologies
and alternative role-models for professional
practice are all planned for publication within
a year.

I'm sure that the almost 50,000 AIA archi-
tects are united in a desire to produce better
architecture. Your Board of Directors is
committed to providing you with the tools to
do the job and to keep listening carefully to
your concerns.

Thanks for writing in. The feedback we
get directly from members helps us tremen-
dously. Count on us to focus these concerns
into broad-based programs that can really
help you in return.
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Your imagination shouldn’t be
limited by the type of roofing materials
available to you. Because there's one
single-ply roofing membrane that
finally gives form and function equal
billing—a membrane based on
Du Pont HYPALON synthetic rubber.

A tailored fit.

HYPALON's unique chemical and
physical properties allow for design
flexibility and performance not found
in other single-ply membranes.
Membranes based on HYPALON are
easily fitted—providing a tight seal
over the various shapes and hard-to-
fit areas of any roof. Whether in
new construction or building restora-

secure in your cre

tion, if you can conceive of it, a
membrane based on HYPALON can
be tailored to cover it.

Looks good, acts tough.

Membranes based on HYPALON
can be made in a variety of brilliant
colors. Unlike most single-ply mate-
rials, membranes based on HYPALON
are unique in that different colors
can be achieved without loss of
physical properties or weather-
ability. The most popular choice, how-
ever, is still reflective white—noted
for its remarkable energy-saving
capabilities.

But you get more than just a pretty
roof with HYPALON. Because no

other single-ply membrane can match
the combination of properties and the
proven performance of HYPALON.
For example, a roof made with
HYPALON actually becomes stronger
with time as it cures. Unlike other
synthetic rubber or thermoplastic-
based membranes, HYPALON cures
in place to create a more durable
membrane that your customer can
count on for years. In fact, roofing
systems based on HYPALON are
among the most economical on the
market today.

HYPALON takes the heat.
And the cold. And the rain. And the
snow. Indeed, membranes based on




-

HYPALON synthetic rubber remain
functional through some of the harsh-
est conditions Mother Nature has

to offer.

Roof membranes made with
HYPALON are available in formula-
tions that remain flexible at tempera-
tures as low as -40°F (-40°C). They
also offer an exceptional combination
of properties—resistance to flame
propagation, corrosive chemicals,
ozone, oils, pollutants, acid rain and
foot traffic—setting quality standards
throughout the industry and measur-
ing up to even the strictest build-
ing codes.

A membrane based on HYPALON
can be seamed with heat, solvents

or adhesives depending upon the
system’s supplier recommendation.
In addition, because they're among
the easiest to install, roofing systems
based on HYPALON are much less
likely to cause problems in the long
run. And any necessary repairs can
be done quickly and easily.

The sky’s the limit.

Let your imagination run wild, not
your costs. Most roofing systems
based on HYPALON are as cost-
effective as they are versatile. So
when you're specifying a single-ply
roofing system, make sure it's based
on a product that's as attractive to
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ativity with HYPALON.

your customer as it is to you—Du Pont
HYPALON.

For more information about Du Pont
HYPALON and the companies who
manufacture roofing systems based
on HYPALON, call 1-800-441-7111.

Only Du Pont makes HYPALON.
Specify it by name.

*Du Pont manufactures HYPALON, not single-ply roofing
membranes or systems.
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For $295 you can dr

DrafiX 1. The first high performance CAD software everyone can afford.

Low-cost, high performance computer-
aided design & drafting (CAD) software is
finally available for use on your PC.

There's never been a professional CAD
package so complete at such a low cost.

Drafix 1 from Foresight Resources.
Only $295.

Powerful, full-featured second
generation CAD software.

Drafix 1 offers all of the capabilities
you expect to find in packages costing
$2,000 or more.

This is not simply a souped-up paint
package. Drafix 1 is a breakthrough in
design that organizes sophisticated CAD
functions into smooth, fast operations.
All of the drawing, designing and editing
functions that designers demand from a
serious CAD tool are included in Drafix 1.

A breakthrough in screen design
and visual user interface.

Drafix 1 features the best organized
screen design ever devised. Very simply,
it displays all the information you need,
all of the time.

The entire menu hierarchy is displayed
constantly. There's no need to memorize
commands or search for menus.

Snap-mode options are continually
shown on the left screen border and can
be selected “on the fly” by either pointer
device or a single keystroke. Roll-down
screens provide quick access to the vir-
tually unlimited drawing, display and
editing options.

And it’s all controlled by a versatile
three-button mouse, or digitizer, with on-
screen prompts so each button function is

The optional Drafix 1/AutoCAD file ex-
change utility permits transfer of draw-
ings between Drafix 1 and AutoCAD.

It’s the perfect, low-cost alternative
for increasing your drafting and design
capacity.

Low introductory bundle prices.

To get you up and running we offer
two special bundles —all the equipment
you need at introductory prices you won't
believe.

Get Drafix 1 with your choice of the
Mouse Systems’ optical mouse or Torring-
ton's Manager Mouse® for just $395.00.
Or get Drafix 1 with SummaSketch
12x12" digitizer tablet with stylus
for just $585.00.

Order today. Take advantage of our
30-day, money back guarantee.

clearly defined. We're so certain you'll like the per-
AutoCAD® compatible for easy formance and versatility of Drafix 1 you're
expansion. welcome to try it risk free for 30 days. If

If you or someone in your company
already uses AutoCAD, Drafix 1 offers an
inexpensive way to add to your capability.

you're not completely satisfied, return it
to us for a full refund.

Find out just how good CAD software
can be. For only §295.00.

Use our toll-free number and any
major credit card to order your copy
of Drafix 1 today.

)
your own conclusions.

SPECIFICATIONS

Code specifications
Lattice “C" language
Halo graphics
Floating point database
Coprocesser support
PC-DOS/MS-DOS 2.1 or later
Drafix 1 Features
Items.
Lines
Pt markers
Arcs & circles
Note text
Polygons & ellipses
Symbols/individual & nested
Item attributes
16 pen colors
255 Layers
8 Linetypes
12 Text fonts
32 Pt marker types
Screen Display
Zoom/Pan/Full
8 Save Views
Slide save/view
Grids on/off
Metric & English Standards
Engineering (decimal/fractional)
Architectural (ft in)

Project drawing info.

Numeric input
Keyboard and cursor
Absolute, Relative, Polar
Snap Modes

Modity/Edit
Attributes
Break/Divide
FilleYchamfer
Tim
Stretch

ase

Explode symbols & polygons
Mask

Replace

Merge

Region select

Workgroup

Auto hatching, polygon fill

Auto Dimensions
Linear Hor/Ver/Aligned
Angular
Dia/Radius
Leader Notes
Ordinate
Chain & Baseline
Check calculations
Coordinates
Distance & angle
Area & perimeter
Item Masking
Hardware
Computers
1BM PC XT AT and compatibles
AT&T 6300 Plus
Zenith
System Requirements
— 512K RAM
— RS-232 Comm port
— Mouse or digitizer

Gridpoint — Coprocessor recommended

Endpoint Graphics Display boards

Midpoint 1BM CGA/EGA and compatibles

Intersect Hercules, and a wide range of

Onitem qraphics boards

Quadrant Digitizers & Localors

Tangent Allpopularlocator devices supported

Arc center Plotters.
Transtorm/Copy All popular plotters ("C" size)

Move supported

Rotate “E" size plotter option available

Scale Printers.

Mirror All popular laser and dot matrix

Align printers supported
Order Now! Call Toll-Free!
1-800-231-8574

b
O Drafix 1 CAD Package $295
O Drafix 1 with Mouse $395
Mouse Systems ___
Torrington

[ Drafix 1 with SummaSketch tablet $585

J AutoCAD File Exchange Utility

$ 95

Dealer inquiries welcome

Check, money order, Visa
and MasterCard accepted

FORESIGHT

RO SN0

RESOURCES CORP.”
932 Massachusetts

Lawrence, KS 66044
913/841-1121

AutoCAD is a trademark of Autodesk Inc.

1BM PC/XT/AT are trademarks of the IBM Corp.
SummaSketch is a trademark of Summagraphics Inc.
Manager Mouse is a trademark of Torrington Company
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TEACHING DESIGN ETHICS

BY ARTHUR E. Stamps III, AIA

BOUT 15 YEARS AGO, A FELLOW PH.D.
A student and I were walking to our office

at school, carrying Plato’s Republic,
Aristotle’s Nicomachean Ethics and Kant’s
Critique of Practical Reason. A world-famous
architect joined us, looked quizzically at the
books and inquired, “What’s ethics got to do
with architecture?”

The question surprised us because we un-
derstood ethics and architecture to be inti-
mately connected. The basic ethical questions
are: What is worth doing? and How important
is one action compared with other actions?
Since architecture is loaded with complex de-
cisions and conflicting priorities, we found it
inconceivable that people could practice archi-
tecture without first exploring what was worth
doing. Only later does it seem appropriate for
us to explore more directly architectural ques-
tions like, How can we create the things we
think are important?

Architecture students are free from the
twin masters money and time, and so are well
suited to explore open-ended issues like eth-
ics. Time is necessary partly because ethical
questions are hard and partly because ethical
questions are likely to be new. For instance, it
is reasonable to suppose that if you want to
have a satisfied life, you will pursue the things
that give you the most satisfaction. But when I
asked students to make up lists of a) what gave
them the most satisfaction and b) what they
were doing, there were no matches between
the two lists! Teaching ethics would resolve
this misfit by pointing out the relationship of
means and ends. This simple thought is often
new to a lot of designers.

Ethics can solve many “new” problems. For
instance, many young professionals I know are
suffering “burnout,” “alienation” and “getting
in a rut with no new ideas.” Aristotle outlines
the solution to these problems in his Ethics.

Arthur E. Stamps I1I, Ph.D., AIA, practices
architecture in San Francisco and teaches ar-
chitecture at the California College of Arts and
Crafts. Stamps, who is currently writing a book
on design judgment, particularly recommends
C. West Churchman’s The Systems Approach
and Its Enemies as “the most gentle guide to
applying ethics to design.”

One ethical exercise is to
postulate what is most
worth doing and then try to
achieve it. One might try
designing for the health of
the personality, sympathy,
happiness, self-realization
or peace.
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He states that people need six activities in
their daily lives: maintaining health (eating,
sleeping, exercise, etc.); working to earn a
livelihood; working for a purpose higher than
mere subsistence (self-improvement, enrich-
ing the community, etc.); play; time away from
conscious, purposeful activities; and con-
templation about what is important. (The six
parts of a full life are explained more com-
pletely in Mortimer Adler’s A Vision of the
Future: Twelve Ideas for a Better Life and a
Better Society.)

Many modern problems are caused by ne-
glecting one or more of these six activities.
Burnout is solved by leaving time for nurturing
and play, alienation, by improving one’s self and
society, getting in a rut, by blocking off con-
scious thought, and so on. Contemporary so-
lutions can be found in the “ancient” field of
ethics.

Usually, ethical decisions are more difficult.
For example, in my “Design for Values” stu-
dio, each student designs to fit the needs of a
particular life-style, as identified by Arnold
Mitchell in The Nine American Lifestyles. The
ethical principle is that architects should satis-
fy the needs of a building’s users. But what if
someone asks you to do something “wrong,”
like retrofit an urban slum with 8-inch steel
walls or build a factory in South Africa? When
should you #ot satisfy a client? This is not an
easy question, but the answers can be found
under the ethical topic “natural law.”

Another ethical exercise is to postulate
what is most worth doing and then try to

achieve it. One might try designing for the
health of the personality, sympathy, respect
for persons, happiness of the greatest num-
ber, self-realization or peace. (These and
other ethical systems are discussed in Richard
Norman's book The Moral Philosophers. Few
would deny that it is worthwhile to design an
environment that creates sympathy or self-
realization or peace, but it is difficult to see
exactly how to do it. I suggest it is difficult
precisely because we are not used to applying
ethics to architectural design.

Solutions are possible. The 1985 AIA stu-
dent convention focused on the architecture of
peace, and solutions included designing a)
peace parks (to remind people about peace),
b) places of psychological refuge from daily life
(which make people feel more secure) and c)
resource-conserving cities (which reduce the
effects of one of war's major causes: scarity).

Programs to teach design ethics are easy to
implement. Instead of beginning a design stu-
dio with a list of spaces and areas, ask the
students what is worth doing. The first
“presentation” is not a drawing at all, but a line
of thought stating what is important and why.
Chances are this approach will shock the stu-
dents; they will need hints to help them ex-
plore the relative importance of various design
goals. These “hints” come from the great the-
ories of ethics. What is critical is to bring the
ethical decisions out in the open and to spend
time creating ethical bases for design deci-
sions. What is dangerous—to the designer as
well as to society—is to forge ahead at full
speed with a project that is merely technically
feasible.

Who could teach design ethics? The answer
is surprisingly broad: anyone who is con-
cerned and can think and read and write. If you
want to do advanced work in high-energy
physics, you will need a hundred million dollars
worth of hardware; but if you want to be an
ethical scholar you need only a conscience, a
library card, subscriptions to a few journals
like Ethics and Issues in Science and Technolo-
& and some time away from daily pressures in
which to reflect. David Hume called this in-
stitution the “Republic of Letters” and, like
any decent republic, it is open to all who
care. @
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PROPANE GAS.

THROUGHOUT THE HOUSE.
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Propane gas is America's best kept
energy secret. It's the clean, efficient
energy alterative to elecTrlcﬁy—ldeol
for every home beyond natural gas
service. It's the perfect complement to
solar. Simple to install. Complete ser-

vice available everywhere. Abundant.

Safe. Reliable. And amazingly ver-
satile. Propane gas.

We think you need to know more
about all the propane uses and
benefits. A lot more. And about all

AND OUTSIDE, TOO

the economical, high-efficiency, low

maintenance propane gas appliances.

Heating systems, hot water heaters,
ranges, dryers and outdoor recreation
equipment. So we wrofe a book just
foryou. We wantto let you in on the
secret and show you how, as budget-
busting electric rates rise, the propane
advantage grows. Why this "‘most
versatile’ of all fuels belongs in your
plans. Call now for your free, com-
prehensive Propane Guide for
Architects, Engineers & Builders.

CALL COLLECT: 312/986-4800

PROPANE

4 PROPANE GAS GIVES YOU MORE FOR YOUR MONEY
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RELATING Risk T0 COMPENSATION

BY JosEPH DUNDIN

| 4 I N\ HE PRESENT, ACUTE PHASE OF THE LIA-
bility insurance problem is only one
part of a complex set of issues affecting
the practice of architecture today. One cause
of the liability crisis that will remain even after
the problem subsides from acute to chronic (as
some experts predict will happen within a
year), is the expanded concept of liability that
developed over the last several decades.

Judges have grown more creative and plain-
tiffs’ attorneys have become less discriminat-
ing in their search for the “deep pocket.” In
addition, high defense costs virtually guaran-
tee that the innocent suffer with the guilty.
These developments have made it much more
difficult for insurance companies to quantify
risks, driving up the cost of premiums and
deductibles and making insurance unavailable
for activities such as asbestos removal.

In this respect, the architect’s situation does
not differ greatly from that of other profession-
als. It certainly justifies architects’ support of
tort reform—that is, of efforts to change the
rules under which the litigation game is played.
A particularly worthwhile goal is modification
of the doctrine of joint and several lLiability,
whereby a single party—the “deep pocket”—
can be made to bear costs out of all proportion
to its actual share of responsibility for a loss.
Alternative forms of dispute resolution also
offer some promise of relief. So do proposals
to immunize design professionals under state
worker’s compensation laws.

Nevertheless, the complexity of the con-
struction process and the architect’s pivotal
position in it have given the profession unique
problems in the area of liability, with ramifica-
tions affecting every aspect of architectural
practice. According to a study by Victor O.
Schinnerer and Company, well over two-thirds
of the suits involving architects are initiated by
other parties involved in the project.

What is strikingly clear from the prolifera-
tion of disputes is that owners, contractors,
subcontractors, materials suppliers, sureties,
workers and other members of the construc-
tion team want something from the architect
that they are not getting.

Joseph Dundin is an editor in the AIA’s Docu-
ments Program.

Insulating oneself from
liability exposure may be
thought of as a kind of
ransom: One gives up a
part of the job and a
proportional amount of
compensation in order to
stay out of court.
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Historically, the architect assumed concep-
tual direction of the project, and the need for
that kind of guidance has, if anything, in-
creased. Many architects recognize this need
for clear direction, as well as the problems that
arise when the architect declines to provide it.
But they also see that more control means
more exposure to liability, and the trend in
recent years has been to back away from con-
trol as a means of limiting this exposure.

John Webb, FAIA, of Bodman, Webb, No-
land & Guidroz in Baton Rouge, imagines a
frightened architect addressing a prospective
client in the following terms:

“I'want to be your architect—let me tell you
what I am #ot going to do. I'm not going to
program your building. I'll give you an idea of
what it's going to cost, but I won’t stand behind
the cost figure. I won't tell you how long it will
take to get the documents out. I'll observe
what the contractor does, but if it’s a bad job,
it’s not my problem. And as soon as the job is
accepted, I'm gone.”

Architects don’t need to say these things
out loud—owners read them in the contract
documents. They look at the stamps on the
shop drawings, which no longer express ap-
proval of those drawings. And they decide, not
without reason, that a professional who backs
away from exposure to liability is worth less
money than a construction manager or pack-
age builder—regardless of qualifications—
who will take overall responsibility for the proj-
ect, liability included.

Insulating oneself from liability exposure

may be thought of as a kind of ransom: One
gives up part of the job and a proportional
amount of compensation in order to stay out of
court.

If this passive strategy worked, it might be
worth the cost. But it doesn’t seem to be
working. Architects are getting hauled into
court anyway. It is time for architects to trade
the passive strategy for an active one—to take
greater control of the project and make sure
that a loss, if one occurs, is mitigated and
minimized by measures they themselves have
taken.

Architects need to recognize, too, that not
all of their colleagues are competent to play
this more active role. “Although most of the
claims filed against architects are unfounded,”
says George White, FAIA, the Architect of the
Capitol, “when you look at some of the errors
that have been made, you can’t help but won-
der how much quality control there is in some
architects’ offices.”

A choice becomes evident here: The pro-
fession can police itself with the aid of the
marketplace, or it can leave the policing, more
or less by default, to the courts.

Clearly, the courts have not been the most
discriminating police force. As for the market-
place, owners may not be motivated by any
deep and abiding concern for the profession of
architecture. At base, all an owner wants is a
building that works well for a reasonable price.
If someone other than an architect can provide
this, while the architect is retained in the ca-
pacity of exterior decorator, that someone
may get hired. The architect will get hired too,
but in a reduced capacity and for a reduced fee.

Architects have to look at their own prac-
tices, at what they do and don’t do, and consid-
er how well they are meeting their own needs
and the needs of the owners they serve. They
should look at the fees they charge, and ask
themselves whether owners might pay them
more for a broader range of services.

Above all, architects must remember these
things after the crisis in liability insurance has
passed. The near total eclipse of energy is-
sues in the last several years tells us what can
happen when a perceived crisis is over: We
forget about what caused it, including the
things we can do something about. Il
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Whether you're looking for
powerful 3D building model-
ing or high-performance 2D
drafting, there isnt an architec-
tural CAD system offering more
design creativity and produc-
tion efficiency than CalComp’s
System 25.

First, because of CalComp’s
extensive library of architec-
tural software. And second,
because System 25 is the fast-
est of all CAD systems and one
of the easiest to learn and use.

As one CalComp user said:

“With our System 25, we
started production drawing the
second week after the system
was hooked up. Now, three
months later, we have over 100
drawings in design develop-
ment on the system.”

But what about quality?

An Atlanta CalComp user
answers:

“We worked on our hand
drafting standards for years,
and we didn't want drawings
that look ‘engineered.” The
flexibility of System 25 made it

easy to work up our letter fonts
and line styles so they matched
our hand drafting.

“On our first job after buy-
ing the system, we did half the
drawings by hand and half on
System 25. When we went to
code review, they asked us if
we had considered using a
CAD system for the job, not
realizing half the drawings
were done with CAD. The
complete set looked as if
one person had drawn them all.”

That’s CalComp System 25,




CALCOMP

i Actual images displayed on'a CalComp System 25, showing
.\ rendered pe;rspez;tive composites onto d photographic background.

developed by architects for
architects. And it’s not just one
system, but a continuum, from
the PC-based 100 Series through
the 300 Series to the high-perfor-
mance multi-user 600 Series.

It’s the only architectural
CAD system that lets you start
small and grow with complete
compatibility.

And System 25 is backed by
the world-wide resources
of a Fortune 500 company:
CalComp’s commitment includes
installation, training, regional

support teams and an 800 num-
ber hotline.

To learn more about why more
architects model their thoughts
with CalComp, just write or
call for our 8-minute movie. It's
titled “CAD to Reality,” and
available on VHS or Beta for
just $5 to cover postage and
handling. Then you, too, will
have the answer to “which
system?”

CalComp, P.O. Box 3250,
Anaheim, California 92803.
Call toll free 1-800-CALCOMP.

CALCOMP

A Sanders Company

See us at AIA, booth #281, A/E Systems Show, booth #301.
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In days of old, controlling solar
heat gain through windows meant

limiting natural light as well. To-
day, however, there’s Heat Mirror
insulating glass — liberating win-
dows and views from the gloom of
dark and reflective glazings.

Compared to dark tinted or re-

flective glass, Heat Mirror gives
you the same level of solar control,
yet lets in up to four times more
natural light. Available in any
standard glass color, including
clear, Heat Mirror insulating glass
is ideal for both renovation and
new construction.

See us at AIA, Booth 129
and CSI, Booth 1202,

Circle 18 on information card

Because windows (and sky-
lights) with Heat Mirror let in
more daylight, less artificial light-
ing is required. This means lower
lighting bills and reduced air con-
ditioning costs. And, you can often
downsize HVAC equipment for

significant, ““up-front” cost savings.
What it all adds up to is fewer
compromises. With Heat Mirror,
you can maximize aesthetic oppor-
tunities without sacrificing energy

efficiency.

Heat Mirror has been the state-
of-the-art in insulating glass since
1981. Only Heat Mirror offers

' _ Southwall

‘Heat Mirror"

takes windows
out of the
Dark Ages.

Total Performance: controlling sum-
mer heat gain, winter heat loss,
sound transmission, ultraviolet
radiation, and condensation better
than any other insulating glass.

So, make the enlightened choice
and join the window renaissance:
specify Heat Mirror insulating
glass. For details and technical
information, call or write
Southwall Technologies, 1029
Corporation Way, Palo Alto, CA
94303. 415-962-9111. Or see us in
Sweet’S' 8.26a/Sou.

eat Mirror is a trademark

S TeChﬂO|OgIeS ofSouthwallTechnologxes

HEAT

MITRIR

For total performance windows.

© Southwall Technologies 1986



BUILDING PERFORMANCE
AND REGULATIONS
COMMITTEE AGAIN OPEN

The AIA’s Building Performance and Regula-
tions (BP&R) Committee, closed to general
AIA membership in 1985 for reorganization,
returned to its former status as an open com-
mittee this year, and held its first meeting
April 24-25 in Washington, D.C.

Activities of the BP&R Committee, chaired
by Alan Sclater, AIA, of Seattle, include testi-
mony before the three model building code
groups and service as a technical liaison to
national standards-setting organizations, such
as the American National Standards Institute
(ANSI) and the American Society of Testing
and Materials (ASTM). Committee liaison
activities include recent contributions to the
newly revised ANSI A117.1-1986 (see below),
taking part in a controversial debate over the
proposed changes to ASHRAE 90A-1980 in
the energy requirements for performance of
the building shell, and reviewing the proposed
major format reorganization of the BOCA
model building code.

At the April meeting, the BP&R Commit-
tee hosted 50 members of the building regula-
tory community. Representatives from a
number of federal programs linked to building
regulations, including the National Bureau of
Standards’ Center for Building Technology,
the National Fire Academy and the National
Institute of Building Sciences, presented
updates of ongoing work in their agencies and
suggested methods by which interested archi-
tects could become involved.

Future BP&R Committee events include
the educational conference “Architecture
2000—A Look at the Future,” to be held this
October in Los Angeles.

Those wishing more information about
BP&R activities should call: Tick Vicars,
director, Building Performance and Regula-
tions Committee, (202) 626-7456.

REVISED ANSI HANDICAPPED
STANDARD NOW AVAILABLE

The American National Standards Institute
(ANSI) Standard A117.1-1986, Specifications
for Making Buildings and Facilities Accessible
to, and Usable by, Physically Handicapped
People, is now available, replacing its 1980
predecessor. The standard has been used for
the last 25 years to help eliminate architectural
barriers and make facilities accessible to and
usable by people with physical disabilities.
ANSI A117.1-1986 considers the needs of

people with disabilities such as walking difficul-
ties; sight and hearing impairments: coordina-
tion, reaching and manipulation difficulties;
trouble interpreting and reacting to sensory
information; a lack of stamina; and extremes of
physical size.

The latest revision of the standard incorpo-
rates changes to ensure uniformity and to fa-
cilitate referencing the standard in building
codes and in federal and other regulations.
The revised standard more directly parallels
the Uniform Federal Accessibility Standards,
used extensively by the federal government.

Other major changes include new require-
ments for tactile signage, more stringent defi-
nitions of reasonable numbers for provisions
such as parking spaces, and alterations that
reflect technological advances for alarm and
communication systems used by people with
visual or hearing impairments. All previous
illustrations have been redrawn, and several
new ones added.

Copies of ANSI A117.1-1986 are available
from ANSI, 1430 Broadway, New York, N.Y.
10018, or from the AIA Bookstore, order
#M531 ($8 for members, $8.50 for nonmem-
bers plus 5 percent shipping). Call (202)
626-7474.

JOURNAL OF BUILDING
PERFORMANCE PLANNED
BY ASCE

A quarterly journal focusing on building fail-
ures from the catastrophic to the mundane is
being planned by the American Society of Civil
Engineers (ASCE) under the direction of the
Architecture and Engineering Performance
Information Center (AEPIC), the National
Society of Professional Engineers (N SPE) and
the Technical Council on Forensic Engineer-
ing. The new publication hopes to improve the
general quality of all constructed products by
providing interdisciplinary communication
between practicing professionals in the con-
struction industry.

Architects, engineers, contractors and pro-
fessionals in the legal and insurance profes-
sions are encouraged to submit papers to the
publications committee.

Papers that discuss problems with leaking
roofs and facades, excessive deformations and
premature deterioration of materials are
desired. Other suggested topics include foren-
sic investigations; case studies; construction
litigation; insurance implications and quality-
control strategies. How various professionals
in the industry relate to one another is also of
special interest to the publications committee.

The first issue of the journal is scheduled to
be published in February 1987. Interested
authors should contact ASCE for an author’s
guide. The address is Publications Depart-
ment, American Society of Civil Engineers,
345 East 47th St., New York, N.Y.
10017-2398.

RUB ELBOWS WITH CLIENTS
AT INDUSTRY COMMITTEE
CONVENTION

Top-level executives from Allied Bancshares,
Amtrak, AT&T, IBM, Lockheed, Marriott,
McDonald’s, Mercedes-Benz and Westing-
house, among others, will speak at the 10th
annual conference of the AIA Corporate
Architects Committee (formerly the Archi-
tects in Industry Committee). The confer-
ence, titled “A/E and the Corporation; is it
Good Business?” will be held November
13-14, 1986, in Annapolis, Md.

The conference will address such topics as
“Corporate Procedures for A/E Selection,”
“Corporate Facilities' Working Philosophies,”
“Corporate Image Through Design” and “The
Impact of the Corporate World on the Archi-
tectural Profession.” AIA President John Bus-
by Jr., FAIA, and dean of humanities and social
sciences at Rensselaer Polytechnic Institute,
Thomas Phelan, will also speak.

For more information, call Charlotte Yowell,
AIA professional services, (202) 626-7410.

MANY NEW JAILS EXHIBIT
SAME OLD PROBLEMS

A recent survey sponsored by the ATA’s Com-
mittee on Architecture for Justice reveals that
although jails constructed during the last 10
years exhibit many marked improvements
over older facilities, they still often exhibit the
same operational and facility problems. The
reason, the survey suggests, is that many
recently-constructed jails have not adopted
some of the changes recommended by the '60s
and '70s prison reform movement.

According to the survey, much of the prob-
lem stems from a lack of awareness of helpful
resources.

Case studies of older jails, together with
information from the survey (which analyzed
255 newer county jails), indicate facilities that
feature single-occupancy cells, a division of
prisoner types, some form of an exercise pro-
gram and a well-staffed and trained group of
support personnel are the ones that most suc-
cessfully eliminate common operational and
facility problems.
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Four points of planning and design advice
derive from the survey responses: Visit other
jails for advice and suggestions; consult the
staff of your own facility; don’t skimp on space
and building materials; and plan for the future.

The 1985 survey on new small jails was
conducted by Kimme Planning and Architec-
ture, prison design consultants in Champaign,
1ll. Funding was provided by the National Insti-
tute of Corrections (NIC). For more informa-
tion, call (303) 444-1101.

THIRD ANNUAL ACSA
CONSTRUCTION MATERIALS
AND TECHNOLOGY INSTITUTE

The Association of Collegiate Schools of
Architecture (ACSA) is offering 40 full fellow-
ships to their third annual ACSA Construction
Materials and Technology Institute, to be held
at the University of Pennsylvania August
10-15, 1986. Schools that sent faculty to last
year’s Technology Institute are eligible for par-
tial fellowships.

The program is designed to introduce the
architectural educator to new and improved
building products, services and applications.
The week-long series of workshops will con-

centrate on such subjects as structural sys-
tems, exterior envelope materials, roofing
systems, prefabricated building systems,
landscape architectural systems and com-
puter-assisted design.

The Institute is sponsored by ACSA and six
other organizations. For an application form
and further information, write to Richard
McCommons , ACSA, 1735 New York Ave.,
N.W., Washington, D.C. 20006.

SEALANT SPECIFICATIONS

“Voluntary Specifications and Test Methods
for Sealants” is a 16-page compilation of stan-
dards and test methods for determining the
performance of compounds and tapes used to
manufacture and install windows, sliding glass
doors and curtain walls.

Sealant specifications in this publication
include back bedding compounds, back bed-
ding mastic tapes, glazing tapes, narrow joint-
seam sealers and nondrying sealants.

The booklet is published by the American
Architectural Manufacturers’ Association
(AAMA). Copies of AAMA 800-86 are avail-
able for $16 by writing to AAMA, 2700 River
Rd., Des Plaines, Ill. 60018.

LATEST WORD ON LIABILITY

The insurance crisis will soon show signs of
receding, according to Paul Genecki, senior
vice president of Victor O. Schinnerer & Com-
pany (managers of CNA’s liability insurance
program for architects and engineers). “At the
end of July, the first six months’ financial re-
ports should come out,” says Genecki. “Insur-
ance companies will be healthier at that point,
and you'll start seeing the first signs of com-
panies asking themselves, How can we im-
prove our share of the market? What other
lines can we now take on?”

New carriers will not begin to enter (or re-
enter) the market before year’s end, Genecki
says. But when they do, they will compete in
price. “The only way a new carrier can bring in
business is to have more attractive coverage
or a lower price or both.”

Asbestos and pollutant coverage is a sepa-
rate issue, however. “It will be a lot longer
before coverage comes back for those,” Gen-
ecki admits. “What needs to happen is for the
companies that insure contractors and owners
to start loosening up on coverage for asbestos
and pollutants. If they do, CNA will follow the
next day. Right now, our concernis that design
continued on page 26

Fry Reglet’s New Column Collar:
You’ll Find Us In Tight Circles.

1o
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Introducing Fry Reglet’s new Column Collar —
finally a workable molding which fits around
small radius columns!

functional.

costs.

(818) 289-4744

(404) 441-2337

patent pending

® Creates a neat juncture between ceiling tile,
or plaster, and a column.

e Available in painted or anodized finishes to
create a reveal that is both decorative and

® Shortens installation time and reduces labor

‘When your needs call for a column collar that

is easy to install, adjustable, and attractive, ask
for the column collar that is found in tight cir-

cles. Call or write Fry today.

625 S. Palm Avenue, Alhambra, California 91803

2777 Peterson Place, Norcross, Georgia 30071

Look for us in Sweets Catalog 9.5/Fr.

FRY REGLET
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Beauty.
Don't settle for a plain CAD system when you system to exactly fit your way of working —

can go with the best: the new VersaCAD Brawn without needing a computer degree, either.
ADVANCED. Combining its famous depth of ] And the powerful “record and playback”
design power with an intelligence that feature means you only have to perform an
leads the pack, VersaCAD has what it now operation once, no matter how complex.
takes to help you draw smart. s 9

o . The optional VersaDATA module puts
Just look at VersaCAD's lineup of productivity Bralns VersaCAD gf the top of its class, giving?/ou
features: EPU can ‘?O”ec,f Sfog_’f'ﬂg parts " ® ihe only intelligent database that is integrated
c:n\écomT ina |Tlon or;qmc g ifing f cu into a personal computer CAD system. You can
and paste sections of your drawing for “on include information about every part in your

fhe fly” changes . . . draw curves freehand drawing, print reports, automatically change the

or connect-the-dots, then let the computer drawing from the database, and much more.
smooth them out for you . . . automatically ’

convert plan views into frue isometrics . . .
build your own libraries of commonly-used
drawing parts in minutes . . . all up to

10 times faster than before.

Add its reputation for affordability, failsafe
operation and a top support team, and
it's easy to see why VersaCAD is the
: system of choice for thousands
Despite its brawn, VersaCAD e . of design professionals.
hasn't left out the brains. -
Sophisticated “macros”
and programmalble menus
let you personalize the

For more information and

the name of your nearest dealer,
call toll-free 1-800-228-2028, Ext. 85.
Don't settle for second best.

THE EDUCATED EDGE
T&W Systems e 7372 Prince Drive ® Huntington Beach, CA 92647 e (714) 847-9960
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continued from page 24

professionals would be the only ones with
insurance, and that they would become the
target for all claims.”

“A caution may attach to cheaper policies
when these are offered,” says Jim Franklin,
AIA group executive of the AIA Professional
Services Center. “Some of the companies that
offered such attractive premiums in the past
have either canceled their policies or gone out
of business. Given the cyclical nature of the
insurance industry, this could happen again.”

Architects, meanwhile, are finding their
own ways to deal with rising insurance costs.
“We have got to preserve the ability to make
choices in controlling our business,” says
Chris Smith, AIA, Northwest regional direc-
tor for the Institute and president of CJS
Group Architects, Ltd., a 15-person office in
Hawaii. “Firms of 10 people and under repre-
sent 95 percent of AIA membership, and esca-
lating premiums are keeping them from
moving into CADD and other positive manage-
ment areas.”

Speaking of his own firm, Smith says, “It is
our policy to charge clients for their propor-
tional share of the premium expense. We
haven’t had any trouble doing this, because
clients understand our dilemma. The problem

has gotten national exposure, and it isn’t lim-
ited to architects.”

Quality control and contract negotiation are
other areas receiving more attention from
architects. “As ‘unarchitectural’ as it may
seem,” says Rocky Rothschild, author of the
AIA’s Bonds and Insurance Guide, “architects
are going to have to read and understand con-
tracts, especially the terms of the Owner-
Architect Agreement and the General Condi-
tions. They are going to have to allocate ade-
quate time to check the drawings thoroughly,
and cross-check against the engineering docu-
ments. The product and contract aspects of
practice are prime sources of our problems. If
we can short-circuit the problems at the
source, we will go a long way toward making
the insurance costs manageable. We can’t
depend on the insurance industry to do every-
thing for us.”—Joseph Dundin

CSlI ISSUES MONOGRAPHS ON
WOOD, SCHEDULING
TECHNIQUES AND HARDWARE

Three new monographs published by the Con-
struction Specifications Institute (CSI) pro-
vide information to architects on wood, net-
work analysis and finish hardware.

Pressure Treated Wood explains how treating
wood under pressure can offset deterioration
by fire, insects and decay. The volume dis-
cusses available pressure treatments for wood
as well as design considerations.

Network Analysis Schedules creates a math-
ematical model for a project by plotting the
relationship between projected construction
activities and the sequences in which they
should be performed. The booklet discusses
basic techniques for compiling data and devel-
oping a network diagram.

Finish Hardware is intended to help archi-
tects, engineers, designers and others select
finished hardware. The monograph discusses
codes and requirements, installation, and
inspection procedures.

To order, write to Construction Specifica-
tions Institute, Order Department, 601 Madi-
son St., Alexandria, Va. 22314-1791.

BROCHURE HELPS CHURCH
GROUPS WORK WITH
ARCHITECTS

The Interfaith Forum on Religion, Art and
Architecture (IFRAA) has reissued “The
Architect and the Congregation.” The pam-

continued on page 28
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Gypsum Concrete

Lightweight
Fire Resistant

Self Leveling

Renovations
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®

FLOOR UNDERLAYMENT

Sound Insulating
Crack Resistant

Frame Construction
Precast Floors
Corrective Work

Multi-Family ¢ Commercial
Industrial ¢ Residential

NMBC

mission research corporation

N\

See us at the
'86 AIA Convention

Booth 116B

Specialized - Worldwide Experience

« SHIELDED ENCLOSURES
e TEMPEST

«EMP

*RFI

*TESTING

Design and consulting with
Architect-Engineering firms

Contact: Pat Chapman

Electromagnetic Applications Division
1720 Randolph Road S.E.
Albuquerque, New Mexico 87106

(505) 843-7200

® Gypsum Concrete

a product of Hacker Industries, Inc.
15111 E. Whittier Blvd., Whittier, CA 90603 e (213) 698-0541 /
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Curved panels...

the new dimension

in the designs of exteriors and interiors in
today’s buildings and structures.

Curveline can bend profile sheeting
made from either steel or aluminium.

Here are some of the features
of Curveline sheeting.

ATTRACTIVE

The designer now has the
freedom to use roof and wall
sheeting so as to obtain
those smooth lines that
were not previously possible.

ECONOMICAL

Costly fascia work ana
waterproofing can now

be eliminated.

Reductions in the quantities
of supporting steelwork can
be easily achieved.
Installation costs can be minimized
by using less sheets to cover

the same area.

The number of applications for Curveline sheeting is limitless:

e Forroofsandwalls andforthe covering of large spans.
For permanent formwork in multi-story buildings,
car parks and other concrete construction.

e For covering machinery.
e For low cost site buildings or shelters.
For cladding of pipes and trenches. .
: For Coveredgwal?(v\p/ays_ PO BOX 4268'Ontar|0, CA 91 761
e For protective shop and window awnings. 714/947-6022
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Let AAEC Help You Put
The Group Life and Health
Insurance Puzzle Together!

Endorsed
Minimized and monitored
paperwork by the
AlA Insurance
Trustees

Helpful Personalized hospital
pre-determination [ 1.D. cards,
of guaranteeing coverage

benefits

Toll-free
access
from
anywhere

Excellent in the

Current monthly U.S.A.
billing coverage

: statements

Convenient On-the-spot
office hours claims advice

g Competitive “Take Care of Yourself/
rates Wellness’’ materials

48-hour
claims Participants
processing known by name —
time not a number!

Most insurance plans have one or more “pieces” missing
from the puzzle, but AA&C, through the AIA Benefit
Insurance Trust, offers a complete insurance package
that takes the “puzzle” out of group life and health
insurance. Please give us a call...we have all the
pieces!

ASSOCIATION ADMINISTRATORS & CONSULTANTS, INC.
19000 MacArthur Boulevard, Suite 500
Irvine, California 92715

1-800-854-0491 Toll Free
(714) 833-0673 Collect in Alaska,
California, or Hawaii

Circle 24 on information card

ARCHITECTURAL TECHNOLOGY

continued from page 26

phlet, written for church groups, details the
services architects provide in church design
and explains how to secure these services.
The updated black-and-white brochure, which
many architects will want to give church cli-
ents, is illustrated with line drawings and pho-
tographs of IFRAA Architectural Award-
winning religious facilities. Copies are avail-
able for 50 cents each. Contact [FRAA’s na-
tional office, 1777 Church St., N.W., Washing-
ton, D.C. 20036.

TILE HANDBOOK AVAILABLE

“The Designer’s Guide to Italian Ceramic
Tiles and Their Installation” is a full-color, 64-
page publication that details the varieties of
tile available and their many uses. The booklet
also discusses methods of tile installation,
cleaning and maintenance. For a free copy,
write to the Italian Tile Center, Division of the
Italian Trade Commission, 499 Park Ave.,
New York, N.Y. 10022.

SWEET’'S TO BE
RELEASED AS
COMPUTERIZED DATABASE

Electronic Sweet’s, a computer-driven data-
base of construction product information, will
be introduced in prototype form in June at the
AIA convention, the Electric ‘86 exposition,
the Construction Specifications Institute con-
vention and the A/E Systems show.

The retrieval system utilizes a personal
computer to allow architects and engineers to
locate particular manufacturers’ building prod-
ucts that “fit” their design requirements on
construction products by keying in descriptive
data on the products they are seeking. Elec-
tronic Sweet’s will then scan its database on
disk, matching these specific criteria with
manufacturers’ products that meet them. The
database will display a detailed information
profile on those products and direct the user to
specific manufacturers’ brochures in conven-
tional Sweet’s catalog files.

Sweet’s, a division of McGraw-Hill Informa-
tion Systems Company, publishes a 50-volume
Sweet’s catalog file of construction product
information.

For more information, call Larry Mathews,
Sweet’s marketing vice president, (212)
512-3953.

CORRECTION

Forrest Wilson, Ph.D., is director of the doc-
toral program at the Catholic University of
America in Washington, D.C., not chairman of
the graduate program, as indicated in our
March/April 1986 issue.
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seal all openings
with USG acoustical
sealant
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USG® Acoustical Sealant is a state-of-tomorrow product that effectively seals parti- \
tions, gaps and cut-outs for superior sound control. This extremely elastic, water-base /
sealant has been UL fire tested and approved as a component in meeting sound L F/RE
ratings of 60 STC/57 MTCSM—fire ratings up to 3 hours—or ratings as high as Ro Tl ESTED
custom needs dictate. USG Acoustical Sealant adheres tenaciously without SAy R Vep 8y &
“cobwebbing,” even when applied overhead. It cures throughout to a tough, non- 0, PTANCISCO T HE
tacky, rubber-like material—yet stays permanently flexible to “give” with movement: F FOR Us BIDG-
Nonflammable, non-toxic, easy-to-clean-up—meets ASTM C557 requirements an: HE'RAT 3 /]
complies with ASTM C919-79. Put USG Acoustical Sealant and our computer- $ T 3]
selected partition service to work on your specific project requirements. Call our !

representative. See our Sweet's folder in Sec. 9.5/Ud. Or write to us for information
at101S. Wacker Dr., Chicago, IL 60606-4385, Dept. AT586

UNITED STATES GYPSUM COMPANY

. . . BUILDING AMERICA
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How to build an intelligent building: #2 in a series.

“Beauty wasn’t enough.

!‘ We built Peri Executive Centre to be one of the most beautiful and prestigious
office complexes in California. But smart tenants demand more than just
beauty. So to make our building as desirable as possible, we made it ‘intelligent’
too...with the help of a professional communications management company,
United TeleNetworks.

“In addition to enhanced communications services, United TeleNetworks
also provides our tenants with one convenient, reliable source — Pacific Bell's
CENTREX — for a full range of communications services— backed by 24-hour,
on-site technical support— at very competitive prices.

“These services give our building a powerful edge over other office complexes.
And that makes me very happy. ”

es?meni Company
e Developer




S0 we gave it brains,too?”

William A. Bodrug

President
. United TeleNetworks

!‘ When Jim asked us to recommend
the switching system to support the best
multi-tenant communications system

for Peri Executive Centre, I told him
CENTREX from Pacific Bell.

“CENTREX is one of the most sophis-
ticated, flexible and cost-efficient
systems on the market. And because Jim
included CENTREX in his building we
can now offer each of his tenants the state-
of-the-art system they want at a price
they love.

“Pacific Bell’'s CENTREX saves

me money, too”

“Because Pacific Bell owns the
switches, the riser cable, and wiring,
you don't have to make a major upfront
capital investment. That saves a lot
of money.

“Also, all the CENTREX switching
hardware is housed and maintained at
Pacific Bell's central offices, so I avoid
all the problems—and expenses— of
an on-premise switch.There’s no
wasted floor space. No extra insurance.
No hassles with air conditioning,
repairs and upkeep.

“CENTREX gives us more
to offer”

“CENTREX gives Jim'’s tenants a
choice of more than 40 features, and lets
them add or subtract features as their
needs change.They pay only for what they
want. And | pay only for what I need.

“Also, thanks to CENTREX, tenants of
Peri Executive Centre can access a whole
range of hi-tech services, including tele-
conferencing and data transmission,
plus the ones | offer, such as voice mail
and electronic mail.

“Pacific Bell gave us the
technical backup we needed’”
“One of their Multi-Tenant Specialists

worked hand-in-hand with Jim and
me. They even sent over a Building
Industry Consultant Engineer to help us

design the risers, right down to the
blueprints.

“With Pacific Bell's help, CENTREX
has given Peri Executive Centre the
communications capabilities it needs to
attract tenants quickly. And every time
Jim closes with another new tenant, those
brains look more beautiful to me! ,’

FREE
PACIFIC BELL
CONSULTATION

CENTREX multi-tenant communica-
tions services can help your buildings
fill up fast. If you are planning such

a system and need more information
on how to equip a new building or
retrofit an older one, or want to talk to
a Pacific Bell Multi-Tenant Specialist,
call toll-free (in California):

1 800 622-0735,
Ext 720

Outside California call 1800 222-1699,
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Curtam-Wall Connections

The search for strength, flexibility and watertightness

BY DoucLas E. GorboN

Whether designing a custom cladding of multi-ton
precast column covers and spandrels for a corporate
headquarters or a standard, straight-out-of-the-cata-
log, aluminum-panel-clad warehouse, the typical
architect relies heavily on others to detail the connec-
tions for curtain walls. Yet those connections are a
principal cause of failure in walls—the building sys-
tem that 1s second only to roofs as a source of law-
suits brought by building owners.

Curtain-wall connections are generally detailed by
a curtan-wall contractor. Yet architects usually set
the initial design, assemble the bid package and
approve design changes. The potential for error
inherent in this transfer of design control is strong
incentive for architects to understand how contractors
typically detail curtain-wall connections, and why.

HE IDEAL EXTERIOR WALL IS VISUALLY
I pleasing and structurally sound; provides
daylighting; and controls exterior heat, cold,
rain, wind, sound and intrusion. If budget allows, an
architect designing a curtain wall has almost total
flexibility with regard to visual appearance, fenes-
. tration, thermal and acoustic properties and
Stephen R. Brown strength of the wall panels or sections, thanks to
the almost limitless array of today’s manufactured
wall systems.

The primary design concern is anchoring the wall
system securely to the structure with enough
strength and flexibility to withstand wind and other
live loading and at the same time allow thermal and
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Connections should allow for three-dimensional adjustment

FIGURE 1
For adjustable support during assembly, malleable embedded anchors (top and

bottom) allow minor vertical adjustment and a continuous channel insert (mid-
dle) allows attachment at any point along its length.

ground movement—all the while resisting water penetration and
providing adequate fire stops. Architects should also select and
position connection components so that they are protected from
weather deterioration, are easily assembled on-site and are simple to
maintain or replace. Initial and life-cycle costs are other guiding con-
cerns (see page 44).

TYPES OF CURTAIN WALLS

Curtain-wall systems can be classified according to method of con-
struction: stick (or grid), built-up, unit, panel, unit-and-mullion and
spandrel-and-column-cover. With the stick system, individual wall
pieces—mullions, horizontal framing, panels and glazing—are field-
assembled, which allows some flexibility to adjust on-site to the con-
figuration of the building frame. The chief advantage of the stick sys-
tem over most other systems is the reduced shipping costs—since
the components are small and easy to crate.

Built-up systems include single- and double-wythe, field-assem-
bled masonry panels and metal stud walls with a variety of built-up
claddings. These systems are similar to stick systems in that they
allow a great deal of on-site flexibility and the convenience of easily
shipped components. A disadvantage of both stick and built-up sys-
tems is that they require a greater amount of field labor, which adds
time and expense to construction and makes quality control more dif-
ficult than with more completely prefabricated systems.

Unit systems are, in effect, factory-assembled stick systems.
They are available, preglazed or not, in one-story or multistory
units. Installers can fit the prefabricated units quickly. But because
assembly involves a sequential interlocking of push-in units, installa-

34  ARCHITECTURAL TECHNOLOGY

tion of the final unit on each level typically requires a special joint.

Panel systems are similar to unit systems. The difference is that
units consist of prefabricated assemblies of individual pieces. Panels
are homogeneous stamped- or cast-metal, masonry or concrete
monoliths. Panels, which also may be preglazed, often incorporate a
surface pattern. Custom-designed patterns are possible, but are usu-
ally economically feasible only when a considerable number of identi-
cal panels are used in a wall design.

The unit-and-mullion system is a cross between the stick system
and the unit system. Mullions are attached to the building frame, and
prefabricated units are installed within the mullion framing.

Spandrel-and-column-cover systems consist of column-cover pan-
els attached directly to the structural columns and spandrel panels
connected to the floor slab, which span the distance between col-
umns. These systems are always custom-designed, and often
include framed glazing, either mullioned or butt-joined. An example
of a precast system of this type is provided on pages 40 and 41.

ASSEMBLY SYSTEMS

With many wall systems—especially unit and panel systems—the
curtain-wall contractor selects a manufacturer and details the wall
anchorage based on standardized hardware that the manufacturer
provides. With more complex systems, such as spandrel-and-column-
cover, many architects and contractors secure an exterior-wall con-
sultant for custom engineering and connection detailing.

Usually, with steel structures, either the on-site steel worker or
the on-site panel assembler (depending on contract agreements)
bolts or welds metal braces and angles to the structure. The panel
assembler in turn connects these braces or angles to clips attached
to or embedded in the cladding material.

With concrete structures, the concrete worker embeds steel
anchors in concrete columns and slabs, and bolts steel angles to
them (Figure 1). The panel assembler hangs wall sections from the
anchors with at least four clips—usually more—attaching both the
top and bottom of each panel.

When the panel system is precast concrete, embedded steel
dowels often serve alone or in conjunction with angles to hold the
panels in place. Haunches on the back of the precast panels rest on
the floor slab and are keyed into the dowels, which provide lateral
support for the panel. The panel assembler connects the top of the
panel to the floor slab above with a dowel or an angle (Figure 2).

With either steel or concrete structural framing, panel assembly is
more efficient when the architect or contractor designs panels to
attach at the top of floor slabs rather than at the vertical face or
underside of the floor slab. This design makes the attachment more
accessible to the assembler, explains John Gurniak, technical director
with the American Architectural Manufacturers Association
(AAMA). With either type of system, the successful interweaving of
the work of the structural and cladding contractors is key to minimiz-
ing problems in fitting the wall to the frame.

No matter what anchorage assembly is chosen for a wall, the con-
nections should allow three-dimensional adjustment to accommodate
structural deflection, inaccuracies in alignment, and thermal expan-
sion and contraction. Shims provide lateral and vertical adjustability



FIGURE 2

Steel dowels and angles in conjunction (left) provide lateral panel support.
Angles or dowels alone are also common (middle and right).

during field assembly. Slotted bolt openings, dovetail anchor joints
and bolts with flexible sleeves allow horizontal and vertical adjustabil-
ity and movement (Figure 3). Common impediments to free joint
movement are overtightened bolts, foreign material wedging the
joint apart or gluing it together, and corrosion.

Another problem with movement joints, though relatively minor, is
noise. Clicks and clacks result from thermal movement and from
wind rattling insufficiently tightened panel connections. Applying per-
manent lubricant at movable connections helps eliminate noise from
thermal joint movement, but this practice is not common.

ENVELOPE STRENGTH

The three major forces that affect the structural integrity of curtain
walls are gravity, wind and seismic movement. Architects and engi-
neers calculate what stiffness values enable connectors to transfer
loads from the envelope to the frame. They also make sure that the
designed structure is stiff enough to withstand transferred load with-
out deflecting so much that the cladding is damaged.

Gravity is a constant force. Barring unforeseen deflection of the
structural support, the design engineer is able to calculate with cer-
tainty the amount of anchorage required to hold the static weight of
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FIGURE 3

In the top diagram, shims provide lateral adjustment during assembly, and a
slotted bolt hole with nylon washers allows vertical panel movement. Horizontal
movement in the assembly at bottom is accommodated by the rubber bushing.
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Wind force is multidivectional

A Precaster at Work

The outside is not particularly
impressive: piles of aggregate
behind a chain link fence and,
| across the street, a long, low

| concrete-clad building. Inside it’s
noisy—and busy—with the ear-
| molesting drone of concrete
vibrators punctuated by bright-
white flashes of welding. This
seeming inferno is actually Arban
& Carosi Precasters Inc., the
precast panel contractor for such
notable structures as the Forrestal Building and 1201 Pennsyl-
vania Ave. in Washington, D.C., and Memorial Stadium in
Baltimore.

The plant, which Robert Walton, executive director of the
Architectural Precast Association calls “pretty representative
of precast manufacturers in the United States,” employs about
130 persons, including an engineering staff that produces
working drawings for about 80 percent of the company’s work.
“We typically have five jobs going at any one time,” says Nich-
olas Carosi III, the third-generation owner of a firm that
evolved in the 1940s from casting ornamental plaster to cast-
ing concrete.

Because of this background, Arban & Carosi forms rein-
forced plaster for its positive molds, from which it makes con-
crete and wood negative molds. Positives are typically made of
fiberglass or wood, which take less time to form and require
less craftsmanship than plaster, but don’t produce the same
smooth curves, Walton says of the process, adding that plas-
ter casting is a dying art.

Once negative molds are assembled and lubricated to ease
panel extraction, workers position steel reinforcement frames
and any embedded hardware, measuring to make sure location
and depth of concrete coverage meet the required specifica-
tions. Metalworkers shape and weld the frames on-site.

An overhead conveyance system machine-measures each
batch of concrete for mixing and pouring. As the concrete is
pumped into the molds, samples are taken regularly for test-
ing. Workers slosh through the concrete-filled molds, pushing
large surface vibrators that jiggle out air pockets.

After the panels set, the aggregate—which Arban & Carosi
grades themselves to achieve a level of consistency some
aggregate suppliers don’t provide—may be brought to the sur-
face with high-pressure water spray, sandblasting or chemical

corrosion of the outer veneer of cement, depending on the
desired appearance. The panels are then ready for shipment
to the site, the process from contract negotiation to shipment
taking an average six to nine months.
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the wall system plus the weight of anticipated additional loads, such
as snow and occupancy.

Wind loading is altogether another matter. Although local codes
typically spell out wind pressures based on building height, wind
loading is also affected by building shape, topographic surroundings,
and the density and configuration of surrounding buildings. More-
over, the effects of wind on discrete portions of a curtain wall are not
the same as on the building structure. Whirling eddies and gushing
currents of wind press and pull simultaneously at small sections
across the face of a wall. The wall anchors transfer those forces
more homogeneously to the structure.

Unlike gravity, wind force is multidirectional, imposing positive
pressure, negative pressure and shear forces on a wall. Wind suction
is as critical a design consideration as positive wind pressure, a point
that is not generally appreciated. In fact, at the tops and corners of
tall buildings, suction is often the dominant wind force.

Building codes set the method for calculating wind load. For exam-
ple, the International Conference of Building Officials’ Uniform Build-
ing Code-1985 (UBC) establishes procedures and standard values for
determining wind load on small- to medium-sized buildings. UBC
then requires that any structure that is over 400 feet high, has a
height-to-width ratio of 5 to 1 or more, or is sensitive to wind-
induced oscillation, be designed in accordance with approved national
standards.

The most widely accepted national standard for wind loading is the
American National Standards Institute (ANSI) A58.1-1982, Minimum
Design Loads for Buildings and Other Structures. The ANSI stan-
dard defines wind load as windward design pressure plus leeward or
sidewall design pressure.

The numerous values that play a role in determining wind load for
a building include:
® Basic wind speed, in miles per hour
® Exposure classification, which determines the effective velocity
pressure (urban, suburban, wooded area or open terrain)
® Special wind conditions (increased pressure in flat coastal areas
where the wind blows over a large body of water, and decreased
pressures in centers of large cities where at least 50 percent of the
surrounding buildings have a height of 70 feet or more)

B Slenderness ratio (an architect designing a building five times as
tall as its smallest horizontal dimension must include a “gust
response” factor)

m Wall openings (if the area of wall openings in any one wall exceeds
the area of all other walls by 10 percent or more, the architect must
consider internal pressure control)

® Importance factor of the buildings (determined by occupancy and
building use—for instance, hospital patients are less able to react to
an emergency than able-bodied factory workers).

ANSI A58.1-1982 applies to typical rectangular buildings with ver-
tical walls. “Buildings of other configurations are prospects for
Boundary Layer Wind Tunnel (BLWT) testing,” advises Gurniak.
Such testing requires a wind tunnel with a long working section capa-
ble of subjecting full-scale wall mock-ups to full-strength winds like
those found naturally in the boundary layer (the atmospheric layer
from the ground surface up to a height where ground-based obsta-



3 qed
%&ee,\ N cxe? S {»&z & Nié@?/
S o 1€ AN oot VR S
S M (T
A AR SR SR TR SN G R

Copper @ o d o d U ® D O O @
Aluminum O O O o ® [ O ® ® Q)
Stainless Steel d [ ® ® @ ® O O d
Galvanized Steel O O O o @ O ) o
Zinc Alloy O o ® ® O e ®
Lead @ d > ® O O

® Galvanic action will occur

O Galvanic action is insignificant under normal circumstances

B Galvanic action may occur under certain circumstances andlor over a period of time

FIGURE 4

Thas chart compares galvanic compatibility of metals commonly used for flash-
ing with some of the more common building materials. Galvanic reactions occur

cles no longer affect wind speed, turbulence intensity and gusti-
ness). Guidelines for BLWT testing can be found in the AAMA
Aluminum Curtain Wall Series number 11. “Acute wall angles, unus-
ual projections or setbacks, sloped walls, curved walls, open
arcades, bundled tubular construction or other unusual construction
should be tested unless there is substantial data available from pre-
vious work on similar structures,” Gurniak says. The box on page 43
describes wall testing methods in more detail.

With respect to seismic movement, cladding units must withstand
earthquake forces individually and as a system, with the cladding
connections doing much of the work. Although the effects of earth-
quake forces on nonstructural cladding systems are only beginning to
be studied in depth, research has shown that the spacing of panel
attachments with respect to structural elements is particularly
important to earthquake resistance, according to Peter D. Stone,
associate professor at Florida A&M University’s School of Architec-
ture. Cladding connections usually dissipate earthquake energy by
their ability to move in several directions, Stone says. Because the
panel connections take the majority of the earthquake load on a wall,
panels with vertical connections at columns and horizontal connec-
tions at each floor are less likely to permanently deform during an
earthquake than panels that span across these critical building
planes, where earthquake movement is concentrated.

PROTECTING TIES AND ANCHORS

To ensure that the strength and working integrity of connection hard-
ware will last, working drawings must include provisions for protect-
ing it from water and other foreign matter. With masonry or
concrete, which tend to absorb water, this means embedding
anchors or bolts under at least three inches of material to prevent

most readily when materials touch, but may also occur when water runs Sfrom
one material onto another.

water penetration and corrosion. With less than three inches of cov-
erage, stainless-steel or galvanized anchorage is necessary to avoid
corrosion. Another approach to keeping hardware dry and clean is to
use flashing or covers. When non-water-absorbent panels are used,
connection hardware covered by the panel material is safe from
water-induced corrosion as long as the panel joints are kept water-
tight.

Protecting against galvanic corrosion is just as important as shield-
ing metal connection elements from water. For example, when speci-
fying aluminum, which has a high degree of galvanic activity
compared with most other metals used in construction, the architect
must always consider possible galvanic reactions with components of
dissimilar metals that might be in contact with the aluminum (includ-
ing fasteners). When fitting steel elements close to aluminum, the
designer can protect against corrosion with sealants or coatings,
such as paint. When paint is used, however, it is important that both
the steel and aluminum are coated. If the fabricator coats only the
aluminum (the anode—from which electrons flow), subsequent chip-
ping of the paint will expose small areas to large areas of open steel
(the cathode—to which electrons flow). The consequent electron
flow will severely pit the exposed aluminum, possibly resulting in
perforation. See Figure 4 for a chart of galvanic compatibilities.

COMPATIBILITY OF TOLERANCES

Because curtain-wall connections typically involve the attachment of
prefabricated sections to a field-constructed frame, the architect
should take care to specify construction tolerances that will ensure
proper fit and sufficient clearance for assembly. Specifying that a
concrete frame and its cladding be “plumb and true” will not guaran-
tee that construction tolerances will be compatible. If tolerances are
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When specifying clearances, wise architects heed Murphys Law

air space

:|—— vapor barrier

weepholes

flashing

FIGURE 5

An insulated brick-and-block cavity wall illustrates the two-stage sealant sys-
tem. Water that penetrates the outer wythe is redirected back out through weep
holes. The inner wythe is the secondary seal.

not specified, and the cladding cannot be installed, the allocation of
responsibility (and determination of who will be liable for delays and
extra costs) may become a concern that overrides and impedes the
construction schedule.

Section 3.3 of the American Concrete Institute Standard Recom-
mended Practice for Concrete Formwork sets the standard toler-
ances for poured concrete structural framing, and Section 7,
Paragraph 7.11, of the American Institute of Steel Construction
Code of Standard Practice sets the standard tolerances for steel
structural framing. When possible, the architect should obtain the
limits of deviation from the prospective cladding-system manufactur-
ers before the bidding package is prepared. If either the structure or
wall-system tolerances are insufficiently stringent for project engi-
neering requirements, the architect must then weigh the value of
decreasing allowable variances against the increased cost of achiev-
ing more precise on-site construction or cladding prefabrication.

When specifying clearances, the wise architect heeds Murphy’s
Law and allows enough room for maximum construction deviation for
both the structure and the cladding system, including maximum
deflection values. The architect should make it clear to the owner
that even with set maximum deviations, the cladding system may not
fit; it is the owner’s obligation to contract for regular on-site inspec-
tion to ensure that the fabricator adheres to tolerances.
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JoinT DESIGN

The design of a joint depends first on its purpose. Some joints are
designed for only slight or no movement. Others must accommodate
continuous thermal- or moisture-induced movement. Unfortunately,
a standard nomenclature has not been established for classifying
joints. There are many names used to classify building joints—work-
ing/monworking and control/expansion, for instance. But members of
the various trades who will work together on a single building use
these terms differently. Architects should take care, when referring
to a particular kind of joint in the specifications, to describe it in a
way that will prevent misinterpretation.

Joints designed for slight or no movement provide lateral sta-
bility. They include glazing joints, isolation joints and construction
joints separating large monolithic concrete pours. Large concrete
monoliths that are expected to crack may also be half-sawn to control
where the cracks form. Joints designed for no movement typically
employ welded, embedded or tightly bolted connections.

Location and sizing of joints are based on engineering calculations
specific to project conditions. Generally, slight- or no-movement
joints are located in long, straight walls; at major changes in wall
heights; at changes in wall thickness; above joints in foundations; at
columns and pilasters; at one or both sides of wall openings; near
wall intersections; and near junctions of walls in L-, T- or U-shaped
buildings. Wall joints should also be carried through adjoining roof
parapets.

Joints that accommodate thermal- and moisture-induced movement
allow movement in all directions along the plane of a wall while resist-
ing positive and negative forces perpendicular to the wall. Besides
accommodating structural deflections, movement joints absorb the
differential expansion and contraction that results from thermal and
moisture gain/loss and, in some cases, resist earthquake forces.
Thermal/moisture-movement joints include flexible ties to the struc-
ture, horizontal joints below shelf angles or frames supporting wall
sections, and horizontal joints between wall panels and overhanging
floor or roof structures. To seal such joints, the architect designs a
joint cover or specifies a flexible sealant.

WATER AND THERMAL CONTROL

In curtain walls, exterior joints provide a primary path for water pen-
etration, especially when wall materials are nonabsorbent. Masonry
and concrete absorb and hold some of the water coming in contact
with them, but with materials such as metal and glass, all water is
free to migrate to wall joints.

For water to penetrate through a wall, three conditions must exist:
1) the presence of water, 2) an opening through which the water can
flow and 3) force to drive the water through the opening (gravity, air
pressure, surface tension or capillary action). Eliminating any of
these three factors will result in a watertight wall.

Except in a few very arid regions, water—usually in the form of
rain—is an ever-present factor. So eliminating that part of the water-
penetration triad is not possible (although for lowrise buildings, over-
hangs can reduce the amount of rainwater that reaches a wall). The
traditional approach to sealing out water involves eliminating the sec-



ond factor—openings to the interior—with either one- or two-stage
sealant configurations. Unfortunately, with large wall faces, sealing
and maintaining all openings can become impractical. The alternative
is to negate the forces that would drive water through openings to
the interior. This alternative strategy, commonly called the rain-
screen principle, directs gravity-driven water away from the vapor-
sealed exterior wall, provides capillary and surface-tension breaks,
and protects the wall from air-pressure-driven water with pressture-
equalization pockets.

The one-stage water-repellent system is typically a field-applied
sealant connected to the two opposing joint faces, and separated
from the back of the joint with coated paper, tape or a plastic rod.
The joint-backing material keeps the sealant from adhering to the
back of shallow joints (the added stress of which would tear the seal-
ant) and decreases the amount of sealant necessary for deep joints
(narrow beads also perform better under most conditions).

Two-stage sealant configurations are more effective than one-
stage configurations in keeping water out of a building interior, but
rely on the same basic principle. A two-stage sealant system can be
as simple as two beads of sealant—one on the exterior wall surface
and one on the interior surface of the same wall. More typically, a
two-stage system incorporates a drained interior air space as well.
The exterior seal blocks the bulk of outside water from entering the
wall. Gravity and flashing redirect the water that breaches this pri-
mary seal to weep holes at the bottom of the wall section. The sec-
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FIGURE 6

A rainscreen wall excludes water at the exterior face but allows air penetration,
segments the interior air space into exterior-pressure-equalized pockets and
vapor-seals the interior face of the wall.

FIGURE 7
Water-baffles negate gravity, surface tension and capillary action.

ond water seal, on the inside surface of the exterior wall, stops any
remaining water from penetrating to the building interior. A classic
example of such a two-stage sealant system is a brick cavity wall
(Figure 5).

Although two-stage sealant systems are very effective against
water penetration, their performance still hinges on the sealant
installer eliminating all paths for water flow. Furthermore, the exte-
rior-exposed sealants require periodic replacement.

A detailed discussion of sealants will appear in the September/
October 1986 issue of ARCHITECTURAL TECHNOLOGY.

THE RAINSCREEN PRINCIPLE

Rainscreens—wall-waterproofing systems that work by negating
water-driving forces—have existed for thousands of years. An exam-
ple is shingle siding. But it is only recently that researchers have
recognized the physical principles behind rainscreening and have
advanced their application. Rainscreening is particularly applicable to
the design of curtain-wall systems for tall buildings, which are
exposed to strong, multidirectional winds and intense solar radiation
(which can deteriorate exposed sealants).

Though a rainscreen is similar to a two-stage sealant system,
there are two significant differences (Figure 6). One is that the vapor
seal is on the interior surface of the wall system, not the exterior
surface. The exterior-wall-surface joints are baffled to exclude water
driven by gravity, surface tension and capillary action, but are left
open to air penetration (Figure 7). The second significant difference
is that the air space inside the wall is separated horizontally and ver-
tically into autonomous pockets of air. By allowing air to flow freely
between the exterior and an air pocket within the wall, pressure is
equalized on either side of the baffled joint opening. Consequently,
all of the forces that might drive water through the wall are equal-
ized, and only water vapor is able to penetrate to the air pocket
within the wall. The vapor seal on the interior joint of the exterior
wall keeps water vapor from penetrating to the building interior, and
weep holes drain condensation from the air pocket.

Although the rainscreen principle is gaining favor with designers
and manufacturers—witness the increasing use of the term in wall-
system ads—it does have its drawbacks. Three major complications
in designing an effective rainscreen are continuity of insulation, integ-
rity of the interior vapor barrier and creation of small-enough air
pockets to accommodate the rapid pressure changes that occur
across the face of an exterior wall. Despite these difficulties, the
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16 Tons AND WHADDYA GET?

The transition from architect’s concept to
the final working drawings of a cladding sys-
tem is a balancing act that weighs structural
integrity, ease of construction, local codes
and cost. In the example presented here,
the architect’s initial design for a curtain wall
of 5-foot-long natural-stone panels with 20-
foot exterior column spacing evolved into a
precast-concrete spandrel-and-column-cover
system with 40-foot spandrels weighing as
much as 16Y2 tons.

The architect, Hellmuth, Obata & Kassa-
baum, of New York City and Washington,
D.C., designed and specified the cladding
system. Contractor George Hyman Con-
struction Company, Washington, D.C.,
awarded the precast contract to Arban &
Carosi, Woodbridge, Va., which subcon-
tracted production of working drawings to
CHD Consultants Ltd. in association with
William D. Houston Inc. and R. Sneddon &
Associates Inc., all of Toronto.

HOK delineated at the outset individual
responsibilities for the job. The specifica-

tions stipulated that the structural design of
reinforcing and cast-in elements was the
responsibility of the manufacturer, with engi-
neering data to be submitted to the architect
for approval.

The architect designed the concrete pan-
els to be 40-feet long and attached at points
of minimum slab deflection with angles
welded to the back of the panels and to the
top of the floor slabs (Figure 1). At the
building corners, the architect narrowed the
panel height (to allow for larger windows),
attaching the upper lip of corner panels to
the floor slabs (Figure 2). “But we expected
the precast subcontractor to make changes
in the connection detailing,” said HOK proj-
ect manager Sam Spata, AIA. “Our drawings
were diagrammatic and meant to convey
design intent, they were not shop draw-
ings,” he said, citing the wording of HOK’s
specifications:

“Methods of fabrication and assembly . . .
shall be at the discretion of the contractor
(subject to approval of the architect) pro-
vided that the . . . architectural effect is not

changed, the work of other contractors is
not affected, and the weathertightness and
strength qualities . . . are not reduced.”

At that point, wall connection design was
the responsibility of the precast-subcontrac-
tor (and its consultants). “When considering
design changes, we looked at several fac-
tors: ease and accuracy of construction,
minimizing danger to workers and pedestri-
ans, economy and structural integrity,” said
John Robson of CHD Consultants Ltd.

Cost, space-planning and engineering con-
siderations precipitated the change from nat-
ural-stone panels to 40-foot-long precast-
concrete spandrels. The cost to clad the
entire building in natural stone was prohibi-
tive, so the architect substituted precast
concrete on upper floors. To meet interior
space requirements, complicated by local
building height limitations, the architect
increased the length of structural bays from
20 feet to 40 feet. Consequently, engineer-
ing calculations indicated that even with
post-tensioning of the floor slabs, the
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increased spans would result in %4-inch sus-
tained live-load deflections of the slabs at the
center of each bay. To handle the additional
deflection, HOK considered large movement
joints, but found them esthetically unaccept-
able. The solution they reached was to
attach the spandrels to the slab at points of
least deflection, which are five feet from col-
umn centerlines.

The unusually large spandrels are each
supported by the floor slab at two points:
near the column on either end. The span-
drels are also connected to the column cov-
ers, which in turn are bolted directly to the
column. At corner wall sections, five one-
story panels, curved in plan, were sepa-
rately cast and welded together at the plant,
then set on-site as a single section. Each
section is connected at three points to the
floor slab (Figure 3).

To ease assembly, the precast-manufac-
turer also changed the panels to adjust their

center of gravity (Figure 4). Two haunches
on the back of each panel act to move the
center of gravity inward to the edge of the
floor slab, at the same time providing a more
secure connection to the slab than the steel
angles proposed in the architect’s contract
documents.

By placing the center of gravity at the
floor-slab edge, the manufacturer was also
able to design an elegantly simple means of
microadjusting the position of the huge pan-
els within the installation tolerances set by
the architect.

The installation began with assemblers
bolting angles to the panel haunches. A
crane operator hoisted the panel into place
while workers on the ground and inside the
building guided the panel with ropes. Once
the panel haunches were set in place on top
of the floor slab (balanced on neoprene bear-
ings at the edge of the slab), assemblers
inside the building bolted the angle to steel
embedded in the floor slab.

Tightening the bolts accomplished two
tasks: it connected the spandrel to the slab

.and adjusted the angle at which the spandrel

hung. As the bolt tightens, the lower hori-
zontal edge of the panel swings outward, and
the upper edge moves in. Assemblers hung
all the panels on one floor of a facade,
aligned the panels using the adjustment
bolts, then, with sideplates, welded the
angles to the embedded steel.

The cladding assembly system worked
very well, and went on schedule, according
to project manager, Kay Lantrip. In fact, the
only major problem the assemblers faced
was a side-effect of the large panel sizes.
While the crane hoisted panels into place, it
was necessary to block the street and divert
traffic. As evidence of the success of the
design/fabrication/assembly team effort,
minimal design changes were required after
contract documents were issued.
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Rainscreens allow outside air into the wall

AAMA reports in the Aluminum Curtain-Wall Design Guide Manual
on many successful water-resistant wall systems that have been con-
structed using the rainscreen principle.

Continuity of insulation is a problem because rainscreens allow
outside air into the wall, and therefore the air space within the wall
does not itself act as an insulator. The insulating material within the
wall must alone create a thermal break. Furthermore, if the wall sys-
tem is attached to metal studs, the studs may act as a direct thermal
link between the exterior and interior, entirely negating the effect of
applied insulation within the wall.

A second drawback stems from the fact that the barrier between
the interior and the air pocket must be airtight. Otherwise, air leak-
ing into a building during a rainstorm creates lower pressure in the
air pocket than at the exterior wall surface, and outside air pressure
pushes water into the outside wall joints. Making the interior wall
joint airtight incurs an extra expense during on-site assembly. Neo-
prene flanges in interlocking wall panels are not sufficient vapor bar-
riers, so the architect designing a rainscreen must design for and
specify either airtight gaskets or field application of sealant on inside
wall joints.

The fact that wind pressure is not equal across the face of a wall
means that the designer must segment air spaces within the wall
(Figure 8). If a one-story-high air space the full width of a building is
opened at intervals along the bottom edge—as is the case with a
brick panel wall with weep holes—the difference in air pressure

between the center of the wall (low relative pressure) and the edges
of the wall (high relative pressure) can be significant. The net effect
on the pressure in the air space, which is fairly uniform relative to
the exterior air pressures, is that water may be forced into wall
openings near the corners of the building.

As yet, there are no standards for the most effective sizing of air
pocket segments in a rainscreen system. However, the AAMA
advises that vertical closures within the wall air space be placed at
building corners and at 4-foot intervals for the first 20 feet on either
side of building corners. Across the rest of the face of the wall, the
designer should place both vertical and horizontal closures at 30-foot
intervals, and place a horizontal closure near the top of the wall,
according to the AAMA. Closures should also be placed around pro-
jections and recesses where the architect expects abrupt air-pres-
sure changes.

A specific application of the rainscreen principle is the two-stage
joint used frequently in precast concrete and metal cladding systems,
Stone points out. The two-stage joint is not the same as the two-
stage sealant system mentioned earlier. A distinguishing feature is
that the protected openings, the pressure-equalization air space and
the air-and-vapor seal occur within the thickness of the cladding.
Such cladding systems often incorporate rigid insulation completely
sealed by the metal or concrete.

The rainscreen principle may also be used, in a rudimentary form,
to increase the effectiveness of single-stage joints in thin-metal-panel
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A rainscreen design divides the air space within a wall into small, discreet pockets with condensation drainage openings at the bottom of each air pocket.
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FIGURE 9

The rainscreen principle explains why sealant beads in thin-metal panels work
better when placed on the inside bend of the metal Joint (diagrams on the right)
rather than exposed to the exterior, as is the common Dpractice (diagrams on the

left).

connections. By sealing the inside bend of the metal joint rather than
the exterior edges, the sealant is protected from rain by a narrow
pressure-equalized air space (Figure 9).

FIRE IN THE wALL

A penetration problem that is often overlooked in designing joints
and curtain-wall connections, and one that can be concealed and
overlooked during building inspections, is the existence of fire paths.
Joints that are not fireproofed provide a path through the wall along
which fire can jump from one floor to the next.

Smoke containment is equally important, because it is the smoke
rather than fire itself that causes most fire-related deaths. All wall
joints and wall penetrations should be detailed for both fire and
smoke containment (Figure 10).

Codes set the legal minimums for detailing fire and smoke control
devices in buildings. And many manufactured wall systems are tested
and fire-rated as assemblies. However the gaps where the wall pan-
els are joined create a prime path for fire penetration.

Typically, an inside curtain-wall surface is made of fire-resistant
material, such as metal or concrete. Curtain wall joints are often
baffled to eliminate paths between floors or bays. And through-wall
penetrations are sealed with fire-resistant materials.

Other materials included in a wall system during assembly but not
included in the fire-rated assembly may reduce the wall’s fire rating,
and should be monitored as well.

POINTERS ON SPECIFICATION

It is important that curtain wall documents lead to single-subcontrac-
tor responsibility on all major curtain walls, states the MASTERSPEC ®
section on glazed curtain walls. MASTERSPEC, ® the AIA - developed
specification system, offers the following comments on specifying for
curtain walls:

® Currently, aluminum curtain walls are the only wall systems avail-
able that are standardized, engineered and tested enough for the
architect to specify them without special testing and warranting.
There are almost no competitive producers of stock-steel, cast-iron,

Test That Wall

Generally, architects should subject all custom walls to
mock-up testing. Some stock systems may be excepted how-
ever. Testing is expensive and time-consuming, usually requir-
ing six to eight weeks to perform, and may not be worthwhile
under normal conditions for curtain-wall systems that have
been independently tested and warranted by the manufac-
turer, and have a good track record.

The architect does not usually specify the testing proce-
dure, deferring instead to the industry-standard ASTM proce-
dures. The architect does specify the criteria a wall mock-up
must meet to pass the tests. These criteria are established by
the client program, the architect or by industry representa-
tives, such as the American Architectural Manufacturers
Association.

It is important that the same labor force build both the
mock-up wall and the actual wall. This doesn’t mean that
every laborer be at the mock-up site, since union labor is fairly
uniform across the country. But certainly the foremen for the
project should be present, says Carl Hensler of Skidmore,
Owings & Merrill, Washington, D.C.

Also critical is the choice of the test specimen, which should
be made in consultation with the wall manufacturer and testing
facility. The architect must specify testing of horizontal and
vertical joints, and should include all other vulnerable ele-
ments (for instance coping or corner connections). The archi-
tect is well advised to provide the testing facility with detailed
drawings of the specimen being tested and to have a responsi-
ble representative witness the test. Typically, the architect’s
specification directs laboratory personnel to change the design
of a specimen that fails a performance test and then retest the
component.

Architects usually request static-wind testing, static- and
dynamic-water testing, structural-performance testing and
thermal-cycle testing, says Scott Warner of Architectural Test-
ing Inc., York, Pa., which has been conducting full-scale mock-
up testing for over 15 years.

The static-air test measures air leakage under pressures of
1.57 to 6.24 pounds, which simulates the pressure generated
by 25- to 50-mile-per-hour winds.

Static-water tests subject a wall to high static-air pressure
and a continuous spray of water. A wind generator creates air
pressure for dynamic-water testing, blowing water at a wall at
the same rate as in the static-water test. Structural-perfor-
mance tests measure stiffness by subjecting a wall to very
high air pressures, and will often be carried to the point of
wall failure to determine where the weaknesses in a system
are located. Structural-performance tests incorporate both
negative and positive pressure to simulate actual field condi-
tions. Thermal cycling measures condensation properties and
indicates a wall's U-value.
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A Case Study in
Costing

Comparing equivalent costs of different
cladding assemblies is difficult because
of variations in the available unit cost
data. In an effort to overcome this
obstacle, the Masonry Institute in
Bethesda, Md., commissioned the
construction consulting firm Monk
Dunstone Associates, Alexandria, Va.,
to prepare a comparative cost study of
several typical exterior wall types
(with labor and materials) from the
exterior wall surface to the interior
finish.

Using costs current for the first
quarter of 1985 in suburban Washing-
ton, D.C., the study compared com-
mon construction assemblies for
commercial-office, institutional/high-
quality-office, residential, and indus-
trial building types. Summarized here
are some of the unit prices quoted in
the study for three commerecial-office-
building types, and total-cost compari-
sons for other types.

The itemized charts indicate the
material and labor for low- to midrise
commercial-office construction. Costs
are based on construction of an exte-
rior wall 16 feet wide and 11 feet high
from floor to floor, incorporating a
strip window 12 feet wide and five
feet high. Costs included in the “Unit
Cost per Square Foot of Panel” col-
umn, but not broken out in the item-
ized chart, are gypsum wall board
(including insulation and sheathing),
interior paint and aluminum strip win-
dows plus caulking.

The Masonry Institute will be issu-
ing its 1986 Washington Area Con-
struction Cost Survey on July 1, 1986.
Copies are free to architects. Write to
the Masonry Institute, Penthouse 1,
4853 Cordell Ave., Bethesda, Md.
20814.

COMMERCIAL-OFFICE CONSTRUCTION TYPE 2*
Oversized facing brick ($200 per 1,000).

6-inch Galvanized steel studs with exterior sheathing, 4-inch batt insulation,
%-inch gypboard wall lining

$ Unit Cost per

Masonry Qty Unit §$ Rate $ Cost Sq. Ft. of Panel
4-inch Brick veneer 116 sf 4.89 567.24

4-inch CMU back-up 105 sf 2.74 287.70 16.78
Brick sill 12 If 7.00 84.00

Thru-wall flashing 40 sf 0.50 20.00

Clean brick face 116 sf 0.40 46.40

Scaffolding 176 sf 0.70 123.20

Material hoist 176 sf 0.20 35.20

Metals

Metal supports and bracing 600 Ibs 1.12 672.00

Wedge inserts 5 ea 5.60 28.00

COMMERCIAL-OFFICE CONSTRUCTION TYPE 3
Precast concrete spandrel and column-cover panels with plain finish.

4-inch Galvanized steel studs with exterior sheathing, 4-inch batt insulation,
54-inch gypboard wall lining

$ Unit Cost per

Concrete Work Qty Unit § Rate $ Cost Sq. Ft. of Panel
Precast panels,
including anchors 116 sf 11.25 1,305.00 19.05
Erection 116 sf 3.75 435.00
Caulking 16 If 1.80 28.80
Safing insulation 16 If 0.80 12.80
Metals
Angle bracing 160  Ibs 1.12 179.20

COMMERCIAL-OFFICE CONSTRUCTION TYPE 4
Insulated metal panel

4-inch Metal stud with exterior sheathing, 4-inch batt insulation,

%-inch gypboard wall lining $ Unit Cost per

Metal Panels Qty Unit §$ Rate $ Cost Sq. Ft. of Panel
Insulated metal wall
panel, including sup- 20.17
ports and erection 116 sf 18.50 2,146.000
Safing insulation 16 If 0.80 12.80
OTHER BUILDING TYPES $ Unit Cost per
Institutional/High-Quality-Office Exterior Wall Sq. Ft. of Panel
Construction
1. Cavity wall with brick outer skin and CMU inner skin 20.30
2. Reflective-glass curtain-walling 30.60
3. Curtain walling with spandrelite panels 25.50
4. High-quality precast concrete panels with CMU inner skin 26.25
Residential Exterior Wall Construction
1. Brick veneer to timber-framed wall 10.00
2. Painted aluminum siding to timber-framed wall 7.45
3. Textured plywood siding to timber-framed wall 7.73
Industrial Exterior Wall Construction
1. Jumbo brick veneer with CMU wall back-up 8.53
2. Preformed metal siding with CMU wall back-up 9.20
3. Precast concrete double Tee panel 10.53

* Commercial Office Construction Type 1 is facing brick with back parging on 4-inch
concrete-masonry units. Its unit cost per square foot of panel is $17.58.

44  ARCHITECTURAL TECHNOLOGY




sliding coverplate

|

fire/smoke barrier

|

FIGURE 10

An expansion joint alone creates a concealed path for fire and smoke migration
JSrom one floor to the next. This movement Joint is sealed with a flexible, fire-
resistant smoke barrier.

hollow-metal, bronze, stainless-steel, plastic or wood curtain-wall
systems, so the architect must custom design them.
® A custom-fabricated wall system should be carefully designed,
thoroughly documented, specially tested and covered by a specific
warranty.
® When architects select standard manufactured competitive curtain-
wall systems, they should avoid extensive detailing on their draw-
ings. Strict adherence to over-detailed drawings tends to reduce the
number of manufacturers who can compete for the job, and usually
does not result in better performance or appearance. On the other
hand, too little specification of finishes, fasteners, gaskets, etc., may
lead the manufacturer to use the cheapest materials able to last
through the warranty period.
® Architects should use performance requirements when specifying
qualitative minimums for a curtain-wall system.
® One area to be avoided in detailing stock systems on the drawings
is the exact size and shape of sealants, gaskets and glazing arrange-
ments. The architect should give the manufacturer freedom to use
details that the manufacturer has tried, tested and proved workable.
® [t is important when specifying stock curtain-wall systems that the
architect identify several prospective and acceptable manufacturers.
® The framing system is the key element in curtain-wall work. Of
secondary importance are the various materials that might be used
to fill the space between the framing members, such as glass,
louvers or solid panels.
® The single-subcontractor responsibility provisions work out best
on stock curtain walls if the scope of that responsibility is not loaded
with an excessive amount of other work, such as integral HVAC-unit
enclosures or louvers, solar shades, window blinds and masonry
infill. Architects should clarify in every way possible the scope of the
curtain-wall contract.

“A successful building is a great achievement,” concludes Robert
T. Packard, AIA, Architectural Graphic Standards editor. “But even
though the technology to produce a successful building is known, we
find too many buildings with leaky walls, failed connections and
pieces falling off. Learning the principles behind curtain-wall design
is beneficial for architects, of course. But above all else, a project
benefits most from quality control, practiced from start to finish.” W

References and further reading

Aluminum Curtain Wall Design Guide Manual. 1979. Ameri-
can Architectural Manufacturers Association, 2700 River
Rd., Suite 118, Des Plaines, IIl. 60018. (312) 699-7310.
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pages cover precast concrete, fiberglass, glass-fiber-rein-
forced concrete, insulated panel, sheet metal and glass walls.

Design Wind Loads for Buildings and Boundary Layer Wind
Tiunnel Testing, Aluminum Curtain Wall Series, Volume 11.
1984. The American Architectural Manufacturers Associa-
tion, 2700 River Rd., Suite 118, Des Plaines, Il. 60018.
(312) 699-7310. This pamphlet explains the AAMA’s recom-

mended procedures for determining limits of wind load in
the boundary layer—the atmospheric layer from the gound
up to the point where ground-based obstacles no longer
affect wind characteristics.

Manual of Steel Construction, 8th edition. 1980. The Ameri-
can Institute of Steel Construction, 400 N. Michigan Ave.,
Chicago, Ill. 60611. (312) 670-2400. Section 7.11 of the
AISC Code of Standard Practice, contained in this manual,
sets tolerances for steel structural framing.

Minimum Design Loads for Buildings and Other Structures,
ANSI A58.1-1982. The American National Standards Insti-
tute, 1430 Broadway, New York, N.Y. 10018. (212)
354-3300. This standard includes guidance on determining
acceptable wind loading.

Recommended Practice for Concrete Formwork, ACI 347-78.
1984. The American Concrete Institute, Box 19150, Red-
ford Station, Detroit, Mich. 48219. (313) 532-2600. Section
3.3 sets tolerances for poured concrete structural framing.

Test Method for Structural Performance of Exterior Windows,
Curtain Walls and Doors by Uniform Air Pressure Differ-
ence, ASTM E 330-79. 1979. American Society for Testing
and Materials, 1916 Race St., Philadelphia, Pa. 19103.
(215) 299-5400. The industry standard for wall testing.

Wall Systems: Analysis by Detail. Herman Sands. 1986,
McGraw-Hill Inc., 1221 Avenue of the Americas, New York,
N.Y. 60018. (212) 512-2000. Wail Systems is informative
and fun. Sands gives a cutaway perspective on the wall Sys-
tems of 10 case-study buildings.
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Glued-on Glass

Examining structural silicone sealant glazing

BY M. STEPHANIE STUBBS

it looks like it does. Structural silicone glazing, which is

approaching its 20th birthday in field applications, has been pri-
marily responsible for the large expanses of mullionless glass that
appear to float on our buildings with no visible means of support.
Architects have exercised this esthetic option, available in all shades,
levels of reflectivity and emissivities, for a wide variety of building
types all over the country.

The element that gives each individual structural glazing system
its identity is the kind of glass it employs, and the kinds vary. But
the common bond of all structural glazing systems is silicone sealant,
the small miracle of weatherability, bonding strength and flexibility
that holds glass panels together.

A silicone glazing system is considered structural if the sealant
transfers the load from the glass to the back-up frame (usually alumi-
num), most or all of which lies behind the expanse of glass facade.
Concerns that traditionally affect the design of any curtain-wall sys-
tem apply for structural glazing systems as well. The glass manufac-
turer sets the maximum usable panel size; the silicone support
system accommodates the panel size by design. Wind loading—and
the internal (suction) pressure it precipitates—causes major struc-
tural concerns, particularly in highrise applications. Edge conditions
deserve special attention, from visual and structural viewpoints.

THREE BASIC SYSTEMS

There are three basic silicone glazing systems:

m Systems with silicone attachments on two sides. These systems
have glass panels attached on two opposite edges to metal pockets
in the back-up frame. The other two edges of the glass are attached
to other pieces of glass with structural silicone. The frame appears
on the facade as either horizontal or vertical bands. This system is
also called “strip window” silicone glazing (Figure 1).

IT FLOATS THROUGH THE AIR WITH THE GREATEST OF EASE—WELL,

M. Stephanie Stubbs, a regular contributor to this magazine, is an
architectural vesearcher in Arlington, Va. An associate member of the
AIA, Stubbs received her M. Arch. from SUNY/Buffalo.

The drawings for this article were prepared by Timothy B. McDonald,
a Washington, D.C., architect, based on sketches prepared by the
Spector Group, North Hills, N.Y., for inclusion in the eighth edition of
Architectural Graphic Standards (o be published in 1989 by John
Wiley & Sons).
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m Systems with silicone attachments on four sides. These systems
appear as a frameless curtain wall from the outside. Each glass panel
is attached with structural silicone on four edges to an interior sup-
port frame. This type of system represents the visual Cadillac of the
structural glass genre, and is known as “total wall” glazing or
“stopless” glazing (Figure 2).

m Systems with fins. These systems use perpendicular glass mullions
to stabilize glass facades, but do not use silicone sealants to attach to
a structural frame; no metal subframe is used. There is some ques-
tion about whether this kind of system should be called structural sil-
icone glazing. When finned systems use panels of glass stacked more
than one panel tall, the panels of glass are clipped together with
metal clips, rather than fastened to each other with silicone. The
glass supports its own weight (often for several stories); the silicone
sealant does not help carry the load. Because of improvements in
the other two types of systems, fin-type glazing is losing some of
the popularity it once had (Figure 3).

According to Bill Schoenherr, construction-sealant and technical
supervisor for Dow-Corning (the world's largest manufacturer of sili-
cone sealants), approximately two-thirds of the structural glazing
systems under construction today are the two-sided type. However,
the four-sided type is gaining in popularity as more and more design-
ers become convinced these systems do indeed work, and as
improvements in silicone sealants make fabrication and application
easier.

In silicone glazing, just as in so many other areas of construction,

FIGURE 1




the use of larger and more complicated system types has resulted in
a growing number of specialized consultants. These consultants not
only offer design help, but also perform field inspections, write spec-
ifications and establish testing standards—often for some of the
most prominent architecture firms in the country. Architectural engi-
neer Jack Heitmann, PE., says there were three firms specializing in
curtain-wall construction when he founded his consulting practice in
1968; now there are more than 60.

Heitmann thinks highly of structural silicone glazing systems.
“The silicones are good systems,” he says. “Their potential is great,
not only esthetically, but for energy efficiency. There simply is no
exposed metal to transfer heat into and out of the building. ”

According to Ralph Ottaiano, AIA, of the Spector Group in North
Hills, N.Y., his firm will hire a curtain-wall consultant “depending on
the size and complexity of the job. We definitely will work with a cur-
tain-wall consultant if the project is a midrise or a highrise. We rely
on them especially for their expertise in designing for additional load-
ing, drainage and the removal of condensation. We also work closely
with curtain-wall contractors, sometimes requiring them to make
full-scale mock-ups.” Ottaiano reports that approximately half of the
glass curtain-wall work that the Spector Group designs uses struc-
tural silicone glazing. The firm also often combines structural glazing
with spandrel panels.

CHOOSING A TYPE OF GLASS

To design a structural silicone glazing system, most architects begin
by selecting the glass. Almost any type of glass, properly applied,
can work in a structural silicone glazing system. Certain types of
coated or filmed glass work well only in some applications, however.
In any case, each type of glass poses its own challenges. Monolithic
glass in its many forms (tinted, coated, tempered, heat-strengthened
or annealed) is commonly used for structural applications. Laminated
and insulating glass are also candidates. For all applications, edge
conditions and surface conditions help determine the suitability of a
particular glass. Here are some of the special concerns that must be
considered for each glass type:

B Tinted glass requires calculation of potentially higher thermal
stresses. It is also important that the glass be sufficiently thick to

meet design load requirements.

8 Coated glass may cause compatibility problems. The architect must
check with the sealant manufacturer to be certain that the coating on
the glass will not interfere with the adhesion of the sealant to the
glass. The sealant manufacturer may also supply special guidelines
for treating and cleaning the coated glass surface before the sealant
is applied. Checking with the glass and sealant manufacturers can
confirm that the coating on the glass specified is suitable for struc-
tural applications.

B Tempered glass must be checked for bow, warp and kink character-
istics to make sure they will not cause a violation of minimum oy
maximum joint requirements as specified by the sealant manufacturer
or the glass manufacturer.

® Heat-strengthened glass should also be analyzed for bow, warp and
kink characteristics. Because of its manufacturing process, heat
strengthened (and tempered) glass may be produced with visual dis-
tortions, such as oil-canning. When used in a monolithic application,
the glass is not broken visually by a frame, and distortions may
appear compounded. The American Architectural Manufacturers
Association (AAMA) recommends construction of a full-scale mock-
up to evaluate how the wall will look.

B Annealed glass is suitable for structural glazing applications as long
as the glass clearance and size limitations can be met.

W Laminated glass requires special consideration and consultation
between the architect, the glazing contractor, the sealant manufac-
turer and the glass manufacturer. Certain sealants can cause minor
amounts of edge delamination when they come in contact with some
laminates. The designer also has to consider the long-term weather-
ability and the adhesion of the sealant to the glass edge.

B [nsulating-glass applications must be viewed with a cautious eye—
sealants and all materials in contact with the edge of the insulating

Figure 1: Two-sided silicone glazing, the most widely-used structural glazing
system, has two opposite sides supported by a Srame visible on the facade. Figure
2: Four-sided silicone glazing, with all four edges of each glass panel attached to
an inlerior frame, appears as a mullionless facade. F. igure 3: Systems with fins
do not rely on silicone for structural support. Glass panels in multistory systems
are attached with metal clips.

FIGURE 2

FIGURE 3
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Silicone sealants are easy to appreciate

units must be compatible. Carefully checking the edge support and
setting conditions for insulating units is mandatory. Permanent
cushioning must be provided, as per ASTM Standard C24.32. Wind-
loading criteria require that the contractor carefully check the depth
of the sealant specified and installed. Drainage must be provided to
avoid failure of the glass unit. And most important, because the glass
transfers the load from the outer panel of the glass to the inner panel
and then to the frame, it is imperative that the secondary sealant in
the glass unit be structural silicone as well.

Ottaiano states that the Spector Group uses insulating glass
almost exclusively in its structural silicone glazing applications from
Connecticut to Florida. “We do both two-sided and four-sided appli-
cations; the color and kind of glass we use develop as we refine the
esthetic of the design. But because of their energy efficiency, we
invariably use insulating units, and we've had great success with
them.” A typical section of a structural silicone glazing system,
taken from a project designed by the Spector Group, is shown in Fig-
ure 4. Details for that section are shown in Figures 5-8.

WATCH THAT EDGE

Ground, polished or clean-cut edges generally fit the bill for struc-
tural silicone glazing, although clean-cut edges are the strongest and
most often preferred. The sealant manufacturer will normally specify
the degree of cutting imperfection permitted along the edge; often
this degree depends upon the joint configuration. The architect
should discuss—with both the glazing contractor and the glass manu-
facturer—the permissible level of common flaws caused by factory
cutting, such as shark’s teeth, score marks and flake chips.

Edge conditions also affect the esthetics of the wall system. Spe-
cial edgework for appearance’ sake may be costly and also may com-
promise the strength of the edge or its ability to hold the seal. A
check with the sealant manufacturer will clear up any doubt.

Glass handling and installation generally follow the glass manufac-
turer’s specifications. One cautionary note: Any oil or fluid used to
cut or prepare the glass edges must be thoroughly removed during
the glass-cleaning process to avoid compromising the bond between
the glass surface and the sealant.

SELECTING A SEALANT

Choice of sealant is easier than choice of glass—it has to be silicone.
The sealant in a structural glazing system performs three major jobs:
It acts as a weather seal, it supports the dead load of the glass and it
transfers wind load. When the structural silicone glazing system is in
place, its large expanses of glass act like a plate system, and the sil-
icone must be able to carry the highly variable wind load from the
glass to the frame behind the facade. The sealant must also be able
to accommodate movement of the glass and the back-up frame
caused by thermal expansion/contraction or possibly seismic forces.
Over the past two decades, only silicone joints have been able to
offer strong performance in all these categories. The major struc-
tural silicone manufacturers are Dow-Corning, General Electric,
Rhone-Poulenc and Tremco.

Typically, a silicone sealant for a structural application has a
medium-to-high modulus of elasticity and an expected lifetime of 30
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This wall section, developed from details provided by the Spector Group, shows a
typical structural silicone glazing application that would be developed by this
firm. This two-sided system uses an aluminum frame to hold both spandrel
glass and insulating glass units that are silicone-sealed. Weather seal and
structural silicone joints are separate.
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Roof Parapet Spandrel—Note clip angle attachment. Insulation at glass must
be shop-applied or set back a minimum of two inches.

FIGURE 6

Vision Glass to Spandrel Head—Note that if insulating glass is used, setting-
block clips and setting pads are required at the joint.
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Vision Glass to Spandrel Sill—As with glass-to-head details, setting blocks and
clips are required for insulating glass units.

to 50 years as a weather seal. Silicone used in structural glass appli-
cations must be of the neutral-cure type to avoid the outgassing
problems of common silicone caulk, which gives off acetic acid during
its curing process.

The first commandment of structural glazing design is, Contact
your sealant manufacturer for advice before designing any structural
glazing application. This rule makes more than good sense. Before
offering warranties for structural adhesion, many sealant manufactur-
ers require designers to consult with their technical departments.
Most glass manufacturers also require the sealant manufacturer’s
OK, particularly for reflective-glass products. If the designer follows
the project-specific written specifications, the sealant manufacturer
will warrant the sealant against adhesive or cohesive failure; Dow
Corning offers a 20-year warranty.

One of the newest innovations in silicones is a two-part, neutral-
cure sealant (Dow-Corning 983 Silicone Glazing and Curtain Wall
Adhesive/Sealant), which cuts cure time down from a typical span of
14 to 30 days to a span of 3 to 72 hours. This shortened cure time
allows units that normally had to be manufactured in the field (and

FIGURE 8

Spandrel Detail at Grade—At the foundation as well as at the wall connections,
the silicone sealant is supplemented with a backer rod.

temporarily braced while they cured) to now be made in the factory.
The advantages are lower costs for warehousing materials and
higher quality control. Schoenherr reports that currently, one year
after “983” appeared on the market, 20 percent of all units for struc-
tural applications have silicone applied in the factory.

DESIGNING AND DETAILING JOINTS

Designing structural sealant joints can be difficult for reasons both
apparent and not so apparent. The behavior of silicone sealants is
tricky to calculate and to model because, as incompressible elasto-
merics, they tend to defy Hooke’s Law (unit stress of a material is
directly proportional to the unit strain placed on a material). Each
sealant joint takes force in tension, bending and shear. For example,
consider the silicone bead on the back of the glass (Figure 9). Obvi-
ously, it acts in tension. However, it also acts in bending because of
the tendency of the glass edge to rotate from the wind load, and in
shear because of thermal, building and/or potential seismic move-
ment. The amount of each type of stress put on the sealant joint
depends on the configuration of the joint, the thickness and size of
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FIGURE 9

The structural silicone beads located on the back face of this application of insu-
lating glass carry the load in tension, bending and shear.

the glass, and the connections to the framing.

To date, there are two general types of joint configurations in
which silicone has been used successfully. The first (Figure 10) uses
a separate configuration for the weather-seal joint and for the actual
load-carrying joints, which are located behind the glass. The second
configuration (Figure 11) allows the dual-purpose weather seal/struc-
tural silicone joint to wrap around the corner of the glass. Some cur-
tain-wall consultants only recommend this application if a bond-
breaker is included.

In an attempt to preserve the “all-glass” appearance of a struc-
tural silicone system, designers are often tempted to reduce the size
of the frame mullions behind the glass to a minimum. In doing so, it’s
natural to expect the face bead of silicone to share a large structural
load. However, the designer may overestimate the shear strength of
the face bead. According to a report issued in 1984 by the Dow
Corning Corporation and Michigan Technical University, the com-
bined strength of the face beads and the back beads is not signifi-
cantly greater than that of the back beads alone. This is because the
back beads, being of higher modulus than the face bead, will take
most of the load before the face bead will act in shear. Dow Corning
therefore recommends that the designer assume that all of the shear
strength comes from the back beads and that in essence the face
bead be considered only as a weather seal. If the face joint is used to
take the shear load, it should be designed to carry the entire struc-
tural load. Structural silicone joints in skylights commonly use this
design.

ALUMINUM FRAMING SYSTEMS

While the glass is giving the building a distinctive and pretty front
and the silicone joints are performing structural gymnastics, the alu-
minum frame remains in the background—strong, silent and essen-
tial. In the case of fin-type systems (with or without clips), the frame
may be a suspension system with support on the ceiling and floor.
With a two-sided or four-sided support system, the frame is a grid
behind the facade.

Almost all structural glazing systems rely on extruded aluminum
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Structural silicone glazing forms the entire enclosure for the IBM Research
Group building, located in Eastview, New York. When closed, the inset operable
windows yield no noticeable space or separation. Architects: The Spector Group,
North Hills, New York. Photograph: George Eyml.

alloy frames because they are lightweight, strong and readily avail-
able. Special care must be taken to ascertain that organic coatings
and anodic finishes are compatible with the silicone adhesives. Both
sealant and frame manufacturers are able to supply advice on com-
patibility between coatings and adhesives.

Structurally, the frame must conform to local building codes and
referenced national standards, such as the Aluminum Association’s
Manual of Specification for Aluminum Structures. The type of glass
specified may factor into the calculations. As a rule of thumb, deflec-
tion perpendicular to the wall plane of any unsupported span should
not exceed L/175 or % inch, whichever is less.

Other considerations for framing design include appropriate edge
and face clearance, provision for expansion and contraction, adequate
drainage, and a means to provide spacers to hold the glass if the sili-
cone is field-applied.




TYING THE SYSTEM TOGETHER

Although the three major components of the structural silicone glaz-
ing system all play distinct roles, the system, like most architecture,
must in essence be designed as a whole. Architect Jesse Horvath,
AIA, another curtain-wall consultant, explains why a team approach
is important: “The architect must create a three-way concurrence
among the designer, the glazing (installing) contractor and the com-
ponent manufacturers. The final selection of all materials, including
the sealant, gaskets, spacers and accessories, should be as recom-
mended by the glazing contractor. It is also a good idea to get a let-
ter from the manufacturer(s) saying that the materials and
applications specified are proper for the particular project design. We
must work directly with the manufacturers. With new technologies
such as the silicone systems, the architect should not be placed in
the position of functioning as a chemist or engineer.”

It is becoming more and more common for one type of manufac-
turer to supply all the components necessary for the structural glaz-
ing system. Other manufacturers require that only certain
components be combined with theirs to form a system. Still others
offer services such as software to calculate structural loads for

silicone face bead (weatherseal)

glass

silicone back bead
(structural)

~—alum. frame

FiGure 10

The weather seal joint (at the front face of the glass) carries no load; the struc-
tural joints are located in back of the glass.

silicone face bead (structural
and weatherseal)

glass

alum. frame

FIGURE 11

One joint serves as both a dual-purpose weather seal and a structural joint.
Many manufacturers require a bond-breaker with these systems.

designs incorporating their products.

This togetherness goes beyond product warranty. In addition to
stringent component testing, most structural glazing systems are
required by code to be tested in accordance with AAMA/ASTM cur-
tain-wall test procedures for water penetration, air infiltration and
structural performance. Joint designs, structural integrity for insulat-
ing glass units and any out-of-the-ordinary conditions may also
require testing.

Systematically speaking, on the top of the list of things architects
should know about structural silicone glazing systems are material-
selection and workmanship, Heitmann says. “Compatibility and appli-
cation make up the Achilles’ heel of structural silicone glazing sys-
tems. The silicone and the substrates—glass, frame, connections,
everything down to the gaskets—must be compatible.” Heitmann
contends that the engineering for these systems is fairly simple and
straightforward. However, the systems are “frail” in that they are
dependent on workmanship for their success. Insulating glass Sys-
tems rank high in vulnerability. For this reason, Heitmann & Associ-
ates insists on shop-fabricated, preglazed units to implement quality
control under factory conditions. “You just can’t do it in the field,”
Heitmann insists.

To further insure a successful job, Heitmann’s firm uses some of
the ASTM tests to determine the acceptability of components for a
particular design application. But because the ASTM tests are for
individual product performance, the firm will also write its own test
standards for any particular application. Heitmann feels it is essential
to test the behavior of specific material assemblies before the mock-
up stage is reached.

Testing goes beyond the design stage. The AAMA recommends a
field test for adhesion after the silicone is fully cured. Specifications
for this “hand-pull” test are contained in the AAMA publication
“Structural Sealant Glazing Systems” (AAMA-1985). Maintenance
could also be considered part of an ongoing testing process. AAMA
recommends, “Structural silicone glazing systems, like any glass
installation, should be inspected on a regular basis to substantiate
that damage has not occurred that would affect its structural integ-
rity.” Though the maintenance schedule should be developed in
accordance with “a responsible structural engineer’s recommenda-
tions,” AAMA’s rule of thumb is an inspection every six months for
the first year, and once a year thereafter.

Architect Horvath agrees that the concept of maintenance is para-
mount. “Structural glazing systems are just reaching the age when
we have to start worrying about long-term performance. In fact, all
kinds of panel systems, including brick veneer and granite, now need
close scrutiny. We should start examining the first systems that were
put up just after World War II. Careful vigilance is needed, that is,
periodic inspection of the connections and facade. To see that this is
done is the responsibility of the owner.”

In the end, no one can ignore the dollar sign attached to structural
silicone systems—Heitmann puts it in the ballpark of 10 percent
over the cost of traditional stick curtain wall. But when you consider
the number of silicone glazing applications appearing all over the
country, it seems apparent that to architects and owners, “floating
through the air” is an option more than competitively priced. M
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“Things are so variable you can’t just sit down and write a formula.”
__Overheard at the AIA Practice Management Conference in
New York City, October 1985.

architecture firms has occupied more and more attention over

the past generation. The goal is always simple: Find the for-
mat that will enable the architecture firm to provide excellent service
to the client, do outstanding work recognized by peers, and receive
commensurate rewards in professional satisfaction and material
returns. The answers, as the observation quoted above reflects,
have not been so simple to find.

As management consultants with the opportunity to analyze liter-
ally hundreds of architecture firms, we have found the search for
ideal management methods challenging. Each time we've observed a
format that appears to work well for some or many firms, an excep-
tion has soon appeared, contradicting what looked like a good rule to
follow. For example, some firms do outstanding work organized as
project teams, others are very successful with a studio organization
and still others get good results from a departmentalized project
structure. One of the major puzzles for observers has been finding a
relationship between the project delivery system used by firms (that
is, “how we do our work”) and how the organization itself is oper-
ated (that is, “how we structure and run the firm”).

After years of study. and trial and error, a model has begun to
emerge that holds promise for making some order out of these
issues. At the heart of this new model is the recognition that
although no one strategy fits all firms, there is a group of under-
standable principles with which almost any firm of architects can
devise its own best strategy.

The model derives from observing that two key driving forces
shape the operation, management and organization of every architec-
ture firm: first, its choice of technology, and second, the collective
values of the principals of the firm.

Technology, in this sense, refers to the particular project operating

THE SEARCH FOR THE BEST WAYS TO ORGANIZE AND MANAGE

Ms. Hartung and the Messrs. Coxe, Hochberg, Lewis, Mattox and
Piven are principal partners of the Coxe Group, Management Consul-
tants (Philadelphia). M. Maister, a former professor at the Harvard
Business School, is now head of Maister Associates, Management
Consultants (Cambridge, Mass.).
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system or process employed by the firm to do its work. The choice
of technology resolves such questions as: Are we going to work in
teams or departments? Will we have one design director or do we all
design our own work? Values refers to the personal goals and moti-
vation of the principals in charge of the firm. The choice of values
answers these questions: Why do we do what we do? What do we
want to receive for our efforts?

TECHNOLOGY SHAPES THE DELIVERY PROCESS

Recognition of the importance of technology in shaping architecture
firms is particularly derived from work conducted by David Maister
during his years as professor at the Harvard Business School. In
studying other professional firms generally—especially law and
accounting firms—Maister recognized a pattern in the key technolo-
gies they all use. He defines these technologies as:

B Brains (expertise) firms, which provide service to clients who wish
to retain “the smartest kid on the block”—at almost any cost. These
firms give their clients new ideas.

B Gray-hair (experience) firms, which customize ideas, but rarely are
positioned at the cutting edge. Clients of these firms recognize that
the problems they themselves face have probably been dealt with by
other companies; the client therefore seeks an organization that can
offer know-how based on past experience.

m Procedure (execution) firms, which serve clients who know that
their problems can be handled by a broad range of firms and who are
seeking a professional firm that can give them a prompt start, quick
disposition and low cost.

Figure 1 is an illustration of Maister's model for positioning profes-
sional service firms. The diagram illustrates the relationship of these
technologies and the best markets for firms that specialize in each.

The impact of different technologies on the shape of an architec-
ture firm is profound. For example, a firm where the partner-in-
charge directly executes the project uses a technology different from
that of a firm where the partners hand the execution of projects over
to project managers. Similarly, a firm that organizes projects around
a single design director has a technology different from one that
allows each project team to make its own design decisions.

Applying Maister’s work specifically to architecture-firm technol-
ogy, three categories—similar to the generic categories above—
emerge:

B Strong-idea (brains) firms, which are organized to deliver singular



expertise or innovation on unique projects. The project technology of
strong-idea firms flexibly accommodates the nature of any assign-
ment, and often depends on one or a few outstanding experts or
“stars” to provide the last word.

B Strong-service (gray hair) firms, which are organized to deliver
experience and reliability, especially on complex assignments. Their
project technology is frequently designed to provide comprehensive
services to clients who want to be closely involved in the process.

B Strong-delivery (procedure) firms, which are organized to provide
highly efficient service on similar or more-routine assignments, often
to clients who seek more of a product than a service. The project
technology of a delivery firm is designed to repeat previous solutions
over and over again with highly reliable technical, cost and schedule
compliance.

It is important to recognize that there is nothing judgmental being
implied about the architectural quality of any of these technologies.
At their most successful, firms specializing in each technology still
exhibit strength in all areas of design, service and delivery. It is the
emphasis that makes the difference. This emphasis may be shifted
by the preference (strengths) of the architects in the firm, or by the
marketplace.

Take the hospital market, for example. The modern hospital was
first the province of hospital specialists (strong-idea firms). As the
ideas these specialists developed were understood across the hospi-
tal industry and the architectural profession, the center of the hospi-
tal market shifted to strong-service firms, whose strength was the
ability to offer close, experienced attention throughout the very
complicated process of building or rebuilding the modern hospital.
After proprietary health-care clients entered the market in recent
years, a share of hospital work has gone to strong-delivery firms,
which specialize in adapting the standard specifications of the pro-
prietary owners to different situations.

Obviously, these technologies often overlap. Clients frequently

FIGURE 1

David Maister developed this “Model for Positioning the Professional Service
Firm,” based on analyses of all types of Drofessional services. Within each field,
Maister found that firms could be categorized by the skills they offered, and
observed that the kind of work each performed reflected this. The model shown

want a kind of service that incorporates some aspects of more than
one technology, and some architecture firms, similarly, deliver ser-
vices that do not clearly fall within just one of these groups. Never-
theless, it is worth noting that there is a general progression in the
way technologies evolve in every firm and every market. New ideas
originate in strong-idea firms. As the ideas become understood and
accepted in the marketplace, they are then widely applied by strong-
service firms. Eventually, when the ideas can be routinized and are
in demand by client after client, some or all of the work will move on
to strong-delivery firms, where repetitive projects are turned out
and efficiency is the key. Thus, it is important for firms to pay atten-
tion to how their technology matches the evolving market.

The different technologies, when they are working best, require
notably different project-operating organizations, staffing patterns,
decision structures, etc. Technologies in architecture firms influence:
® Choice of project process
® Project decision-making
® Staffing at the middle of the firm and below
® [dentification of the firm’s best markets
® What the firm sells
® What the firm can charge
® Best management style

Technology is the fundamental driving force that shapes the pro-
fessional design process of the firm, and it is becoming recognized
that all really successful firms have a clear and consistent project
process. Those firms that try to be all things to all types of clients
tend to have the most difficulty optimizing their work and/or their
organization.

One immediate example is in staffing. Strong-idea firms will hire
the best and the brightest right out of school and expect turnover
after a few years. Strong-service firms seek career-oriented profes-
sionals and try to retain them so their experience is available to
future clients. Strong-delivery firms, on the other hand, will hire

here uses various kinds of health care as an analogy to clarify these distinc-
tions. Consider how firms spectalizing in each type of service would differ in:
billing practices, staffing, marketing, use of systems, management style, train-
ing and recruiting, firm size, efc.

BACK ROOM FRONT ROOM
ADDED VALUE ADDED VALUE
Execution-Intensive “Pharmacy” “Nursing Ward” Procedure =
Programmatic (Familiar, Routinizable Work: (Familiar, Routine Work: Execution
Low Client Risk Consultation Not Required) Consultation Service Sought)
Gray Hair =
Diagnosis-Intensive “Surgery” (Complex, High Risk: “Psychotherapy” Experience
Nonprogrammatic Client Does Not Seek Involvement) (Complex Problem: Client
High Client Risk Wishes to Be Involved, Advised) Brains =
Expertise
Consulting Consultation
Technical Skill Interactive Skill
Content of Work Process
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A way of life or a means of livelihood?

paraprofessionals and use computers to apply standard details and
procedures over and over again at the most efficient cost. The senior
partner in charge/project manager of a strong-service firm, who is
accustomed to giving individual attention to each aspect of complex
projects, is rarely geared to provide the fast, efficient, routinized ser-
vice desired by the strong-delivery client. Thus, the difference in
staffing models makes each technology so distinct that it would be
difficult to have all three models operating in top form in the same
firm. The tables that accompany this article illustrate similar con-
trasts in strategies for all the different areas of the firm influenced by
its choice of technology.

VALUES SHAPE MANAGEMENT STYLES

The second driving force that shapes architecture organizations is
the values of the professionals leading the firm. The fundamental dif-
ferences in values become evident if one examines the word
“practice,” which is so often used by professionals to describe their
organizations, in contrast to the word “business.”

Practice, as defined by Webster, is “the carrying on or exercise of
a profession or occupation . . . as a way of life.” Business, on the
other hand, is defined as “a commercial or mercantile activity cus-
tomarily engaged in as a means of livelihood.”

When the two definitions are compared from a management per-
spective, what stands out is the contrast between “a way of life” and
“3 means of livelihood.” What is becoming evident is that many
architecture firms are practices first and businesses second, while
others are businesses first and practices second. Therein lies a
whole new perspective about what goes on in such organizations.
The basic difference is their bottom line:
® Practice-centered professionals, who see their calling as “a way of
life,” typically have as their major goal the opportunity to serve oth-
ers and produce examples of the discipline they represent. Their
bottom line is qualitative: How do we feel about what we are doing?
How did the job come out?
® Business-centered professionals, who practice their calling as “a
means of livelihood,” more likely have as their personal objective a
quantitative bottom line, which is more focused on the tangible
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FIGURE 2

The best organizational and management strategies for architecture firms
depend on the kinds of technologies it uses and the values subscribed to by firm
principals. This matrix divides firms into six categories, based on these distinc-
tions. Each category has its own “master strategy.”
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Principals of firms that fall most completely into a single category (as shown in
Figure 2) report a far greater degree of satisfaction with the way their firms
operate than respondents from firms that exhibit less consistency.

rewards of their efforts: How did we do?

As with technologies, it must be emphasized that there is nothing
more noble about either choice of values. The choice is an entirely
personal, largely self-serving one, derived from how individual archi-
tects view their missions in life and what they hope to get out of
their lives in return for working.

What is important about this distinction is the recognition that
although all successful architects clearly strike a balance between
practice values and business values, it makes a significant difference
which of the two is primary. The choice can be expressed as a spec-
trum with practice-centered architecture firms at one end and busi-
ness-centered firms at the other.

The different positions—practice-centered versus business-cen-
tered—will lead to very different choices in significant areas of orga-
nization and management. Practice-centered firms, for example,
tend to prefer partnership structures, where the leadership is col-
legial and decision making is often by consensus. Business-centered
firms, in contrast, work well in corporate models, where there is a
clear hierarchy of roles and decision making is by chain of command.
The practice-centered model is frequently preferred by principals
who like to work as closer/doers—getting and carrying out their own
work. The business-centered model is frequently preferred by prin-
cipals who see marketing as a departmentalized function, with the
work handed to operating departments to carry out.

Both values can produce equally successful results in client ser-
vice, design quality and even profitability. The choice of values, how-



ever, can make significant differences in the best way to structure
the firm. Values in architecture firms influence:
® Organizational structure
® Organizational decision-making
® Staffing at the top
® How the firm markets
® [dentification of the firm’s best clients
B Marketing organization
B Profit strategy
B Rewards
® Management style

What is most valuable about recognizing values as a key force
shaping architecture firms is seeing how important it is that all the
leading professionals in the firm share similar goals. Depending on
these values, different organizational patterns will work best. Any
effort to compromise values will inevitably weaken some of the
choices of organizations, and consequently weaken the firm.

MATRIX INTEGRATES TECHNOLOGY AND VALUES

When the two key driving forces described above—technology and
values—are looked at in cornbination, they form a matrix within
which the differences between firms, and the best strategies for dif-
ferent firms, become clear. The matrix (Figure 2) produces six basic
types of firms, each of which will have a distinctive “best strategy”
for each consideration described above. Examples of each of these
best strategies are given in the accompanying tables (Figures 4-10).
The model gives, for the first time, a clear picture of why some

firms succeed doing things one way, while others can be equally suc-
cesstul doing things quite differently. Also clear is that it will be very
difficult to optimize any firm that mingles too many of the different
strategies. And when this recognition is combined with the under-
standing that the best clients and best markets for each different
technology are quite distinct, it is possible to take a whole new view
of how firms can best position their strengths to serve their clients.

In a recent test of the implications of this new model, the Coxe
Group surveyed by questionnaire a sample of about 100 firms of dif-
ferent sizes, different markets and different organizational formats.
After answering a series of questions to define its position on the
matrix, each firm was asked to rate its level of satisfaction with the
way the firm was currently operating. The results are illustrated in
Figure 3. Those firms that showed the highest level of consistency in
conforming to the best strategies for their position also reported the
highest level of satisfaction with the way their organizations were
working. The Coxe Group plans additional research to further vali-
date the implications of the model, but this initial sample confirms
the essential hypothesis. Those firms that have a clear notion of
what they do best (their technology) and a common set of goals
(their values) have always succeeded the best—for themselves and
for their clients.

The chart below, and those on the Jollowing pages, reveal rudimentary “master
strategies” for each category of architecture Sirm. Once a firm decides which type
of practice it is (e.g. an “A,” “B,” “C,” “D,” “E” or “F” firm), it can follow the
suggestions in the appropriate box to gain insight into the best ways to organize
and manage the firm.

Projects follow an assembly-line process in which
established standards are critically important. Since the
product is standard, the client may deal with several job
captains over the course of the project. Quality control
is the key to client satisfaction.

Projects are headed by project managers and delivered
by departments whose department heads have quality
control and project decision-making authority.

Projects are delivered via stable teams or studios, often
organized around different client or project types.
Design principal(s) maintains project authority.

FIGURE 4 Best Strategies for PROJECT PROCESS AND DECISION MAKING

Projects are processed through departments or teams,

Strong headed by a principal in charge, in accordance with

Deliver standard details and specifications developed through

y experience. The PIC makes the decisions. Success is

achieved by delivering a good product over and over.
Projects are delivered through project teams or studios
whose principal in charge (the closer/doer) has a high

Strong degree of project decision-making authority. Strong,

Service technically oriented people provide quality-control input,
but project success relies on the authority of the closer/
doer.

S Projects are delivered via highly flexible teams, orga-

trong : : . . >

Idea nized around each job, which take their creative

direction from the idea (design) principal.
Practice-Centered Business

Business-Centered Practice
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In “strong-idea” firms, staff turnover is encouraged

FIGURE 5

Best Strategies for ORGANIZATIONAL STRUCTURE AND DECISION MAKING

Strong
Delivery

Closely held as a proprietorship or corporation by one or
a few design professionals who manage a vertical organi-
zation. Decision making tends to be autocratic. Thrives
as long the principals stay closely involved.

“Investor”-owned by insiders or outsiders who delegate
much of the operations and management. Decisions are
largely based on a standardized process or SOP. Works
well as long as the firm’s process/product does not
become obsolete.

Strong
Service

Broadly owned by professionals structured as a partner-
ship or as a corporation functioning as a partnership.
Organizational decision making is by consensus. Func-
tions best when owners share similar professional capabil-
ity and goals.

Closely held proprietorship, partnership or corporation
with owners making decisions by majority rule. Decisions
are clearly oriented toward meeting the goals of major
owners.

Strong
Idea

Owned by a sole proprietor or a few equal owners who
function as partners. Their ideas and creativity in projects
drive the firm, and few organizational decisions are made.

A proprietorship or small partnership (or closely held cor-
poration functioning as a partnership). Organizational
decisions are tailored to maximize the application of one
or a few original ideas.

Practice-Centered Business

Business-Centered Practice

FIGURE 6

Best Strategies for STAFF RECRUITMENT AND DEVELOPMENT

Strong
Delivery

Recruit experienced professionals who are committed to
getting the job done efficiently. Financial compensation—
base and bonus—tend to be higher than industry norm.
Limited job security, except at top.

Hire and train paraprofessionals to do maximum amount
of the work via standardized procedures. Invest in train-
ing, not salary and benefits, to keep costs low, efficiency
high. Factory-like culture with compensation by job classi-
fication, publishable benefit package.

Strong
Service

Recruit career-oriented professionals with strong sense of
commitment to client. Reward via stability of practice,
good benefits, pensions—average or below-average sal-
ary. Goal is to retain experience via low turnover.

Hire experienced professionals comfortable in corporate-
like structure, as workload requires. Higher pay, limited
benefits. People at top are entrenched; less loyalty to
staff in event workload declines.

Strong
Idea

Young bright professionals are attracted to the firm to be
associated with one of the leaders (“gurus”) of the pro-
fession. Typically receive below-market salary, minimal
benefits and move on after a few years unless tapped to
an inner circle.

Recruit young bright professionals interested in learning
from the firm. Compensation often below industry
norm—attraction is working on interesting projects.
Turnover is encouraged as staff develop experience, want
higher rewards.

Practice-Centered Business

Business-Centered Practice
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FIGURE 7

Best Strategies for SALES MESSAGE AND TYPE OF CLIENTS

Strong
Delivery

Best clients are volume developers and organizations
interested in reliable, proven, repeat-type solutions. Sell
the firm’s proven track record and knowledge and under-
standing of principal(s) about how to get through the sys-
tem and agencies. Past clients return because of proven
track record and rapport with the principal(s).

Best market is one-time or repeat client unconcerned
with originality and/or clients looking only at bottom line.
Sell proven product, standardized design, assembly-line
(“it will only take a minute and we’ll have it all done”)
package deal.

Strong
Service

Best markets are institutions and agencies with complex
projects that seek reliable solutions and expect to be
involved in their project’s evolution. High repeat business
from well-satisfied past clients. Sell closer/doer experi-
ence, technical skills and commitment to remain on top of
the job with personalized approach tailored to the client.

Best markets are major corporations and agencies with
large, mainstream projects where the client expects to
delegate execution of the project after making the selec-
tion. Sell proven track record, known or demonstrably
competent project manager and organization’s strength.

Strong
Idea

Best clients are those with unique, one-of-a-kind prob-
lems, or “patrons” with individual or corporate egos to be
satisfied. Clients are always the top decision makers, who
may bypass input from their organization. The sales mes-
sage is the reputation of the “guru” leader, and a track
record of successful innovation, both design and tech-
nical, and/or solutions to uncommon problems.

Best markets are usually clients seeking leading-edge
solutions that have been successfully tested by others,
e.g., developers or lower-risk corporations and institu-
tions. Clients respond to “sizzle” and messages like
“innovation that is cost effective.”

Practice-Centered Business

Business-Centered Practice

FIGURE 8

Best Strategies for MARKETING APPROACH AND MARKETING ORGANIZATION

Strong
Delivery

Principal(s) sells one-on-one; may frequently proactively
take opportunities to past clients. Effective advertising
and public relations campaigns keep the principal’s and
firm’s name in front of the market. Marketing staff sup-
ports these efforts.

Marketing is carefully planned and managed. Sales repre-
sentatives find and sometimes close leads. Bidding oppor-
tunities are welcomed. Advertising promotes a standard
product/service. Often rely on heavy entertainment of
prospects. Blanket coverage of conventions.

Strong
Service

Marketing relies on closer/doer principals strong at find-
ing and courting clients. Facilitative marketing manager
(who may be a principal) encourages broad staff participa-
tion in marketing, produces high-quality brochures, pub-
lishes a client newsletter, seeks regular publications in
both professional and user-oriented publications. Good
record of design awards, particularly by trade or user
groups.

Centralized marketing and sales department, under a
strong marketing director, is responsible for preparing
the marketing plan. Frequent use of “bird dogs” to find
leads, publication of articles oriented to meeting client
needs, targeted direct mail, client seminars, some adver-
tising. Sales are closed by one or a few principals who
delegate work to project managers.

Strong
Idea

Marketing is generally unplanned, relies almost entirely
on reputation developed via books and/or articles, profes-
sional society awards, entry in premier design competi-
tions, frequent speeches and often a faculty appointment.
Marketing staff, if any, responds only to inquiries.

Marketing is actively planned, particularly efforts to get
to know specific clients, seek publicity, publish articles in
leading magazines and produce effective brochures. A
marketing coordinator will keep the program moving.

Practice-Centered Business

Business-Centered Practice

MAY/JUNE 1986 57




“Strong-delwvery” firms compete on the basis of price

FIGURE 9

Best Strategies for PRICING AND REWARDS

Strong
Delivery

This firm specializes in producing a relatively standard
product over and over again. It will do best charging
lump-sum fees—its profits come from efficiency. Max-
imizing efficiency—reducing the costs of production—pro-
duces high monetary rewards for the principals.

This firm also seeks high monetary rewards, but achieves
them by maximizing volume. Its standardized product and
assembly-line process for delivering it thrive on volume.
Thus, the firm can often bid low to keep volume up.
Lump-sum fees are essential.

Strong
Service

Given the choice, this firm will price all its work hourly,
producing steady cash flow with moderate profits.
Rewards here relate to security for many in the firm—
increase in salaries, increase in benefits, share in profits,
and growth to ownership.

For this firm to maximize return, the task is to focus on
profitable activities, minimizing nonbillable time, carefully
controlling overhead. This firm can do well on lump-sum
fees, hourly rates without an upset or cost plus fixed fee.
Rewards are high monetary returns for the few at the
top.

Strong
Idea

The essential reward for this firm is, simply put, fame.
What is most important is wide recognition of the impor-
tance of the ideas because fame will bring new opportuni-
ties to develop new ideas. Economically, this firm will do
best if it charges high rates based on the value—not the
cost—of what it delivers.

This firm, having business values, will seek monetary
rewards as well as fame. It will strive to capitalize mon-
etarily on the innovative ideas it develops via value-added
premiums, royalties and the like. It will not consider itself
successful unless it makes money, as well as builds a rep-
utation.

Practice-Centered Business

Business-Centered Practice

FIGURE 10

Best Strategies for LEADERSHIP AND MANAGEMENT

Strong
Delivery

Authoritative owner leads firm and establishes a working
environment that attracts professionals willing to subordi-
nate themselves to, and implement, the defined manage-
ment policies.

Owners delegate operations authority to managers who
structure rigid processes to keep the “assembly line”
working.

Strong
Service

Broadly-based ownership with many equals. Can thrive
on weak leadership as long as all are committed to the
goals. Consistent organizational management provided by
a facilitative general manager.

Owner(s) establishes leadership direction and assigns
strong management authority to a CEO, who is likely to
be the most influential (or majority owner) among them.

Strong
Idea

Strong leadership based on ideas/values and projects pre-
cludes the need for structured management, relying
rather on administrative support.

Strong leadership based on ability to draw ideas/creativity
from others. Management is a coordinating and adminis-
trative function.

Practice-Centered Business

Business-Centered Practice
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Warranties Defined

Owners’ vights and remedies under A201

BY DALE ELLICKSON, AIA

By understanding the warranties contained in AIA [ Jocument A201,
as well as general principles regarding warranties that manufacturers
issue, architects can better advise their clients on the specific rights they
do have and the ones they may think they have but actually don’t. For
example, some architects believe that the warranty in A201 protects the
owner for one year only—and this may be the case. In many jurisdic-
tions, howeves, protection can extend for up to 20 years—that is if the
language of A201 is left intact, and is not changed to a specific, short-
er time limit. This article examines the rights and remedies provided by
a variety of warranties in everyday commerce and culminates in an
exploration of the legal nuances of A201.

ine them for function, appearance, durability and often, when
other factors are similar, the warranty. Not infrequently, a
superior warranty becomes the basis for a product’s selection.

Most architects are acquainted with the general warranty on
workmanship and materials an owner is given by a contractor under
most construction contracts. We are also familiar with specific war-
ranties that manufacturers supply with their products, either as a
standard published warranty or as a special warranty that is issued
to fulfill the requirements of a particular project specification. Many
of us have come to believe that these documents give us and our cli-
ents added rights and remedies. Often, though, the actual remedies
do not meet expectations.

Many architects assume that the warrantee (the party that
receives the warranty) has the right to have a court enforce a spe-
cific obligation of the warrantor (the party that issues the warranty)
to fix, replace or repair the warranted item. Another common
assumption is that the duration of the contractor’s warranty on work-
manship and materials, under AIA Document A201 (General Condi-
tions of the Contract for Construction), is one year after the comple-
tion of the building. Both assumptions are wrong.

B EFORE SPECIFYING PRODUCTS, ARCHITECTS ROUTINELY EXAM-

A MONETARY REMEDY

Most nonlawyers think that a warranty is a promise given by a seller
to a buyer to fix the article sold in the event that it breaks. This is

Dale Ellickson, AIA, senior director of the AIA’s documents program,
is both an architect and an attorney. Since coming to the Institute eight
years ago, he has dirvected the Institute’s work on such issues as profes-
sional liability, codes and standards and contract documents.

not so. A warranty is a representation given by one party to another
that certain facts are correct. The representation may be 1) verbal,
or expressed in writing, 2) a sample or model or 3) implied by law
according to the type of transaction. The party giving the warranty
is held to strict liability to the other party should the representations
not coincide with facts. In addition to the warranty language, prom-
ise may also be given to repair, replace or return payment on the
product or services in question if the representation is inaccurate.

In the above definition, the focus is on the representation of facts,
not on a specific obligation to repair a product or replace it. Archi-
tects tend to miss this point and assume that a warrantor of a prod-
uct is obliged to fix it if anything goes wrong. This assumption is not
completely correct. Suppose, for example, a heat pump’s compres-
sor fails because its owner did not perform proper maintenance or
because of metal fatigue resulting from normal wear and tear. Most
product warranties specifically exclude responsibility for failures that
stem from abuse or normal wear and tear. Even if the exclusion is
not explicit, a court will consider these factors when asked to
enforce a warranty.

A warranty is not an absolute
promase to rvepair a defect but
simply a representation as to the
correctness of a fact or facts.

On the other hand, suppose the owner has maintained the heat
pump correctly and it still breaks down before the end of its
expected life. And suppose that the owner calls the contractor that
installed it (and, often, the architect as well) and demands that the
contractor live up to the warranty and fix the heat pump. Now sup-
pose that the contractor refuses to fix it or pay to have it fixed. What
remedy can the owner expect from a court? If a court orders the
contractor to fix the heat pump, the remedy is known as specific per-
Jormance. This remedy is rarely granted. A major reason is because
of the difficulty a court could have in supervising the contractor’s
specific and exact performance over the time period needed to make
the repair. Instead, the court often will render a monetary judgment
sufficient to cover the expense of repair. In this case, the owner, as
warrantee, will have the burden of establishing the cost of repair.

In short, a warranty is not a promise to repair a defect, but simply
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A warranty is not a guaranty

a representation that certain facts are correct. An owner can obtain
only monetary payment for a contractor’s breach of the warranty.
Usually, this payment will not cover all the owner’s costs. The owner
is put to the trouble of hiring another contractor to perform the
repair, overseeing that contractor’s work and paying legal expenses.

TYPES OF WARRANTIES—LEGAL CLASSIFICATIONS

Under the law, warranties may be classified as 1) implied or
expressed or 2) limited or full.

The broad category of expressed warranties includes the written
warranty card most people think of when they hear the word war-
ranty. Expressed warranties may be written or verbal and may also
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be indicated by a sample or model of the product. The warranties we
normally find in the contract documents for construction are all
expressed warranties.

Implied warranties are created as a matter of law either through
common-law equity or through the Uniform Commercial Code
(UCC). For example, under common law, the owner of a project war-
rants to the contractor, by implication, that the plans and specifica-
tions are sufficiently detailed to enable the contractor to build the
project from them.

Under the UCC, which has been adopted in one form or another
in every state except Louisiana, other implied warranties exist. The
UCC regulates the sale of goods other than those involving real
property (such as construction contracts). Even though construction
contracts are not generally covered by the UCC, many secondary
transactions between contractors and their suppliers involve goods
covered by the UCC.

Two important implied warranties are in effect under transactions
governed by the UCC: the implied warranty of merchantability and
the implied warranty of fitness for a particular purpose.

A warranty of merchantability is an implication that a product will
perform as a reasonable person would expect it to perform. For
example, someone who buys a furnace expects that it will provide
heat to their house. The warranty of merchantability mandates that
the furnace work as reasonably expected, regardless of whether the
buyer ever mentioned an intention to use it to heat a house.
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The warranty of fitness does not apply to every transaction. When
a buyer clearly tells the supplier’s salesperson how he or she intends
to use the product, and the product is sold based on that purpose,
then a warranty of fitness for that purpose attaches to the transac-
tion. For example, in selecting a product, an architect tells a manu-
facturer’s representative the purpose for which the product will be
used. The representative confirms that the product will work and the
architect specifies it. If the owner purchases the product directly, it
is very likely that a warranty of fitness attaches to that purchase.

In most cases however, an intermediate party, the contractor,
does the purchasing. If the specification says that there is only one
proprietary product that the contractor may purchase, then, clearly,
a warranty of fitness has a good possibility of being proven in the
owner’s behalf. If, however, the contractor has discretion of choice,
especially when an “or equal” clause is added to the specifications,
substantial doubt may arise about the existence of a warranty of
fitness.

When reviewing a proposed product, architects may wish to make
a practice of discussing the specific application with the manufactur-
er’s representative and taking notes that outline the substance of the
discussion.

Warranties may also be classified as limited or full warranties—but
these categories apply only to written warranties provided by manu-
facturers of consumer products. These warranties are fairly recent
classifications, enacted into law under the Magnuson-Moss Warranty

llustration by William T. Coulter

Act of 1975. For a product to fit this system of classification, it must
cost more than $15. It must also be intended for the personal use
and consumption of the purchaser rather than for resale in the nor-
mal course of business. These categories of warranties have very
little, if any, impact upon the commercial construction project. Occa-
sionally, however, they are encountered during a project since man-
ufactured products may be purchased in both consumer- and
business-use contexts.

The Magnuson-Moss Act requires manufacturers to make the
warranty available for review by the consumer at the time of sale and
to label the warranty as either a full or limited warranty. A full war-
ranty states the duration of the warranty and notes that the product
will be repaired “within a reasonable time and without charge” (costs
of removing and reinstalling the product are paid for as well). Fur-
thermore, the warranty states that there is no limitation on any
implied warranties. A limited warranty imposes certain costs and
risks on the consumer. Perhaps it will pay only for parts and require
the consumer to pay for labor, or it may limit rights otherwise avail-
able under implied warranties.

Adding to the confusion of the definition of warranty is the ten-
dency to use it interchangeably with guaranty. Those who have
sought precision in the language have often claimed that there is
some real difference between the two words. Etymologically, how-
ever, they are derived from the same root, guaranty coming to use
through the French and warranty through the Anglo-Saxon.

In law there is indeed a subtle difference. A guaranty is a third-
party contract wherein the performance of a second party is guaran-
teed to a first party. If the second party fails to meet the obligation,
the third party will. This contract is similar to a surety’s obligation—
for instance, on a construction performance bond. A surety, how-
ever, adopts the contract of the first and second parties (for exam-
ple, owner-contractor contract) into the surety’s contract (for
example, performance bond) and becomes jointly bound in all the
terms of the prime contract (for example, owner-contractor con-
tract). The contract of a guarantor is a stand-alone contract (similar
to a warranty). The guarantor agrees by that contract to provide, to
the second party, substitute performance should the first party
default.

To end the confusion between the words warranty and guaranty,
the AIA adopted a rule that the preferred term is warranty. The AIA
has not always abided by this rule. The term guaranty has appeared
in AIA documents, including a document entitled Guarantee of Bitu-
minous Roofing (AIA Document 331—now discontinued).

CONSTRUCTION IN DUSTRY CLASSIFICATIONS

Expressed or implied warranties and limited or full warranties are
terms and classifications not customarily used by architects, owners
and contractors. Instead, we are familiar with three kinds of warran-
ties: 1) the general warranty of workmanship and materials given by
the contractor under AIA Document A201 (specifically in Paragraph
4.5); 2) the standard warranties published by manufacturers for their
particular products (they are standard only for that individual manu-
facturer and not for the industry) and 3) special warranties required
for certain critical components, such as roofing.
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A201, Paragraph 4.5 is the important one to study

In common parlance, we might call these general, standard and
special warranties—although these terms have no particular legal
meaning. (These classifications overlay with the legal terms dis-
cussed earlier.)

General, standard and special warranties are all expressed warran-
ties. Many manufacturers’ standard warranties, because of the Mag-
nuson-Moss Act, also carry the title Limited Warranty or Full
Warranty.

The 1976 edition of AIA Document A201, General Conditions of
the Contract for Construction, contains two expressed warranties
made by a contractor to an owner. In Paragraph 4.5, the contractor
warrants workmanship and materials to be free from defects and in
conformance with the contract documents. In Subparagraph 9.3.3,
the contractor warrants the passage of title for all work to the owner.
Because product failures are more frequent than breaches of war-
ranty for lack of clear title, Paragraph 4.5 is an important one to
study. There are substantial misunderstandings about the remedies
an owner has under this warranty of workmanship and materials.
Also, there is confusion about the duration of this warranty.

Most manufacturers publish preprinted warranties for their prod-
ucts as standard practice. These warranties are often given to the
owner at the end of the project by the contractor. In addition to such
standard warranties, the owner may, through the architect’s specifi-
cation, require the contractor to furnish a special warranty signed by
the contractor, the manufacturer’s representative or both.

Special warranties are usually intended to extend the terms of
standard warranties to encompass more rights for the owner, or to
entail longer time limits. For example, a specification may require a
five-year warranty instead of the manufacturer’s standard one-year
warranty.

Two problems may arise from the use of special warranties. First,
the special warranty may state a time limit that is longer than the
standard warranty but less than the general warranty of A201 (the
latter is determined by the applicable statute of limitations).
Although this time-limit expansion may extend the liability of the
manufacturer, such a warranty would be interpreted to supersede
the contractor’s general warranty and thus reduce the contractor’s
liability. Second, the time limits of the special warranty may be so
excessive as to render it difficult, if not impossible, to find a manu-
facturer willing to commit to such a broad warranty.

Thus, in changing from the manufacturer’s standard warranty to a
special warranty, care must be taken to consider the effect on the
contractor’s general warranty, and especially the impact on the stat-
utory limits of that warranty.

CONTRACTOR’S OBLIGATION TO CORRECT WORK

An owner’s remedy for breach of warranty is money damages. Most
owners, however, expect that they should have the right to demand
that the contractor fix a problem rather than merely pay money for
the owner to have it fixed by someone else. So strong is this expec-
tation that general contractors complain about building owners who
assume that the contractor is obliged to maintain building compo-
nents through the duration of the warranty. A general warranty of
workmanship and materials, such as that contained in Paragraph 4.5
of AIA Document A201, is not a maintenance agreement o7 a form of
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insurance. The owner still must act prudently to maintain the prop-
erty and protect it from loss through proper care and attention.
Nevertheless, the writers of AIA Document A201, from 1911 to
this day, have attempted to address the reasonable expectations of
the owner through another provision of the document. Under Para-
graph 13.2, “Correction of the Work,” the contractor is given the
specific obligation to “promptly correct all work rejected by the
Architect as defective or as failing to conform to the Contract Docu-
ments, whether observed before or after Substantial Comple-
tion. . .” This provision is intended to set the stage for a request
from the owner for the additional remedy of “specific performance,”
which is normally denied under the warranty provisions. Specific per-
formance is an equitable remedy granting the exact performance of
the contractual provisions. This provision does not, however, assure
that specific performance will be granted in every instance. The
owner must show that 1) money damages would be difficult to prove,
2) substitute performance by means of a money award would be
inadequate or 3) damages would probably not be collectable.
Because of the unique nature of most construction sites, the second
factor is the one usually referred to in requesting specific perfor-
mance under construction contracts. For example, the contractor
may be the only party who knows the exact location of buried utility
lines, or may have the only granite quarry that can supply granite of
matching color and grain to repair a granite facade.

DURATION OF WARRANTY

Many people read the warranty and correction-of-work provisions of
A201 as being two parts of the same remedy, and believe that the
warranty is limited in duration to one year. Many federal and state
construction contracts contain warranties of workmanship and mate-
rials that are limited to one year, so A201 does the same thing,
right? Wrong! The general warranty contained in Paragraph 4.5 has
no stated time limit. The duration of the warranty is determined by
the relevant state or federal statutory limits. In some states, this
period is two or three years. In others, it may be as long as 20 years
if the contract is made under seal. On the other hand, the correction
of work provision contained in Paragraph 13.2 (sometimes errone-
ously referred to as a “guaranty”) is limited to one year “after the
Date of Substantial Completion . . .” (Subparagraph 13.2.2). As fur-
ther stated in Subparagraph 13.2.7, “Nothing contained in this Para-
graph 13.2 shall be construed to establish a period of limitation with
respect to any other obligation which the contractor might have
under the Contract Documents, including Paragraph 4.5 hereof.”

In sum, the general warranty and correction-of-work provisions
have been written as separate remedies and with different durations.
For breach of warranty, the owner may receive money damages up
to the time limits specified in the statute of limitations. For breach of
the correction provisions, the owner may receive “specific perfor-
mance” if certain preconditions are met, but the time for correcting
the work is generally limited to a year after substantial completion.

Warranties are a good device for assuring a remedy to the owner
for the failure of a product. They are not insurance, and they will not
give the owner exact performance of a contract. Other provisions of
the A201 Document related to correction of work give the owner
nearly what is expected—but not always. H
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PLEKO'S THERM SYSTEM STANDS UP
TO JUST ABOUT ANYTHING YOU CAN IMAGINE.

Circle 28 on information card

No matter how tough it gets,
Pleko stands up to the worst
Mother Nature has
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Pleko Products, Inc., P.O. Box 98360, Tacoma, WA 98498-0360 (206) 472-9637

better. It even withstands wind
loading that can pull off other
finishes at four stories and above.
Pleko stands up to many of
the elements that cause other
finishes to crack, chip and fade.
That’s toughness you can count
on. Yearin, year out.
Cost savings, too.
Faster, easier installation, less
material waste, and greater
job site efficiency

means substantial

initial savings.

energy savings

Save you even more.

Allcomponents are manufactured to
achieve excellent R-values and meet ICBO fire
requirements.

Over thelong run,

and low-cost upkeep

Awide range of finish textures and colors offer
many design possibilities.

Talk to the Pleko distributor
inyour area. When it comes
to standing up to the worst you
canimagine, Pleko is King.

Picko

LOOKS LIKE STUCCO.
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CI2.86

Can you afford to
miss this event?

More than 1,000 leaders
in building research and
technology from 70
nations will come to
Washington, D.C. on
September 21, 1986 to
learn about and help
shape the future of
building design and
construction

==

I he Tenth Triennial Congress of

the International Council for

Building Research (CIB) is a unique
opportunity to discover some of the
most important innovations in build-
ing technology, research, and devel-
opment.

If you are an architect, engineer,
building contractor, researcher, com-
puter expert, technology specialist,
or other building industry profession-
al, CIB.86 will provide you with infor-
mation and tools that you will be
able to use in your work.

Over 500 experts in various build-
ing-related fields from around the
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world will deliver presentations at the
Congress, slated for 21-26 Septem-
ber 1986 in Washington, D.C.

Shouldn’t you be there too?

With American business placing
more emphasis on international trade
and business contracts than ever be-
fore, CIB.86 promises to be a perfect
forum for establishing new contacts,
renewing old ones, and keeping
abreast of current developments in
advanced building technology.

Formal presentations and working
sessions will address issues in the
areas of advancing building technol-
ogy for the computer age; for shelter
for the homeless in developing na-
tions; and for translating research
into practice. Topics within these
areas include:

e performance and durability of
materials

e automated building systems

e integration of information for build-
ing projects

e incentives, finance, and
economics

e national and international shelter
programs

® building economics

® robotics in construction.

Approximately 175 formal presenta-

tions and more than 300 poster pre-

sentations are being scheduled.

To find out more about CIB.86, and
to receive your copy of the technical
program with registration forms,
please contact:

Noel J. Raufaste, Director CIB.86
Center for Building Technology
National Bureau of Standards
Gaithersburg, MD 20890

(301) 921-3106.
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How to send blueprints overnight
and stay in the black.

Announcing Purolator
Courier’s AIA Member
Discounts.

Good news, AIA members.
Purolator Courier has a spe-

short distance shipments
within Purolator Courier's Re-
gional Transportation Network.

But, regardless of how often
you ship — or how far — you
can still save on every urgent
package you ship with Puro-
lator Courier's AIA Member
Discounts.*

cial discount program for you
that provides dependable,
next morning delivery — at
prices designed with an ar-

chitect's needs in mind. Enroliment is simple

Just complete and mail the
AIA Member Discount Enroll-
ment Form below, and you'll
receive full details on the dis-
count program. Many AlA
members have already re-
ceived a special enrollment
mailing, and are already sav-
ing on their overnight ship-
ping. If you did not receive the
mailing, please clip and mail
the coupon and we'll rush an
enroliment form to you.

Clip the coupon below

and mail to:

Michael Quinn

Association Sales Manager

Just clip and return the Enroll-
ment Form below now, and
you'll automatically qualify for
special discounts on Purola-
tor Courier shipments. For ex-
ample, the list price on our
Puroletter,, unlimited weight
overnight envelope is $13.75
nationwide. The AIA member
price is just $10.50! And you
enjoy similar savings on

PuroPakssw, tubes and pack-
ages weighing up to 125 Ibs.
Savings on top of savings!
The savings don't end there.
If you're avolume shipper, you
may qualify for additional dis-

counts, over and above your Purolator Courier Corp.

AlA discount. Substantial 1235 Jefferson Davis Hwy.
savings are also available on — ~ B SO Arlington, VA 22202

Gre ; i r o
Be sure to visit Purolator Courier at booth 211 during
the AIA Convention in San Antonio: June 8 —11.

Please send me complete information on the AIA Member Discount Program.

Name Company

Address City State Zip p”mlalal,

My AIA Executive Card Numberis:  If you already ship with Purolator Courier, please write your courear

Purolator Courier Account Number below: ®

|—L l | l | | | I—I l | I _ | | | B I_l | l l—l The Name To Remember In Overnight Express.
“For regulated intrastate shipments, intrastate tariffs, rates, rules and regulations apply. Prices subject to change without notice. AlA  5/86
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HESE TIPS ON RENOVATING

I and restoring buildings

come to us courtesy of

the AIA’s Committee on Historic

Resources. The committee reg-

ularly collects practical hints

from its membership and pub-

lishes them in its newsletter,
Preservation Feedback.

PAINT
AND LIGHTNING
DON'T MIX

Keep the cables that ground
lightning rods free of paint. Paint
impairs the ability of the cable to
dissipate lightning energy, mak-
ing it possible for the cable to
explode. Mount the cable 1 inch
from wall surfaces to aliow the
wall to be painted without endan-
gering the cable’s effectiveness.
—Dennis Brown, AIA
Washington, D.C.

DEALANT
|4 oLOPE
CONC. OR

DOTONE
oILL

FLAGH G

WEEPHOLES
1" MIN.

SLOPE THE SILLS

When renovating existing build-
ings or historic structures, do
not take for granted the ability of
door and window sills or cornices
to shed water. Tooling an imper-
ceptible Y-inch slope into stone
sills can correct a common and
continuing moisture problem.
Stone coping or stucco caps on
parapets often require a new cant
or crown to correct a poor detail
or construction practice.

—M. Allen McCree, AIA

Austin, Tex.
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HisTORY LESSONS

TENSION BARS
SAVE
MASONRY

Preservationists working on the
penitentiary in Port Arthur, Tan-
zania, have discovered a simple
yet effective method for repair-
ing tension cracks in masonry
walls. The masons restored
brick structures that suffered

The fine detailing of the Landmark Center in St. Paul, Minn., by the two firms Winsor/Faricy Architects and Perry,

structural damage from fire and
resulting thermal expansion and
contraction.

The repair process the preser-
vationists used involves insert-
ing a flat bar into the horizontal
joints. Anchors on the bar lock
into the perpendicular joints.
The system therefore acts like
reinforcement in concrete beams
by providing horizontal and ver-

tical strength, and by equally dis-
tributing the load along the
weight of the wall. Its ability to
carry loads is independent of the
wall's mortar strength. The sys-
tem offers the additional advan-
tage of being unobtrusive.

To install the remedial support
system, workers cut slots into
the brick wall with an abrasive
wheel and rake out vertical

Dean, Stahl and Rogers, offers many history lessons of its own. Built in 1892, this AIA Honor Award winner now

houses commercial activities.




joints. They then slide in a ten-
sion bar equipped with riveted,
T-shaped stops that fit into each
vertical rake (see right).

The stops act as a positive
locking mechanism against the
headers in the wall. Corners re-
ceive special connection pieces.
Masons then grout-fill and point
up the joints to match the original
brickwork.

—Brian J. Egloff
Port Arthur Historical Site

PHOTOGRAMMETRY
HELPS MEASURE
CONDITIONS

Inspect and monitor hard-to-
reach building features with
close-range photogrammetry.
Photogrammetry means mea-
suring by photography, and tech-
niques vary from the simple
(using inexpensive hand-held op-
tical squares containing prisms
and standard camera equipment)
to the sophisticated (involving
special cameras). Viewing paired
negatives through a stereo plot-
ter makes three-dimensional dis-
tortions or defects readily appar-
ent. The architect can print
condition notations right on the
drawing or photo. The notes can
indicate where repairs are need-
ed and can serve as a base record
for monitoring change. Henry
Chambers, at the National Park
Service, recently developed a
notation system for these obser-
vations that may become the uni-
versal standard (see right).

A good way to learn more
about photogrammetry is to
order Using Photogrammetry to
Monitor Materials Deterioration
and Structural Problems on His-
toric Buildings. It’s available
from the Government Printing
Office for $1.75 prepaid. (#024-
055-00969-8).

—Lee H. Nelson, FAIA

Washington, D.C.
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GIVE REGISTERS
THE BOOT

The architect may find that the
right place to “hide” a mechanical
air register is in a baseboard
along the wall. On the average, a
2-inch-wide boot with a depth of
18 to 24 inches should effectively
distribute or return the air. A V4-
to Ye-inch-wide slot between the
baseboard and top trim mold
works with this size boot.

—Paul D. Marshall, AIA

Charleston, W. Va.
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This issue’s Technical Tips was
edited by M. Stephanie Stubbs.

Special thanks to Hugh Miller for
his help. Miller asks architects
with tips on historic preservation
to send them to him at the Nation-
al Park Service, PO. Box 37127,
Washington, D.C. Miller’s tele-
Dphone number is (202) 343-8146.
AIA committees (and readers)
who wish to contribute technical
tips regarding other areas of pro-
fessional practice should contact
their committee’s AIA staff liaison
or call associate editor Doug Gor-
don at (202) 626- 7482.
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THESE 30-SECOND PHOTOS COULD
SAVE YOU 30 HOURS.

Nothing provides more life-
like design perspectives
than good scale model
photographs. They make
selling aconcept easier by
showing clients realistic
views. Plus they reduce
the need for perspective
drawings, design itera- &
tonsandmodelchanges. =

The problem s, G
scale model photography often
means expensive cameras, blurred
images, limited depth of field, and
deceiving distortions. Plus long
waits for prints.

Well, now all that has changed.

Introducing the
Charrette Scale Model
Camera—a way to get
simulated eye-level
photographs instantly,
easily, inexpensively.
B With sharpness from

™ 2.5 inches to infinity.
And true perspective.

e On-the-spot. No experi-
ence required.

So you'll have a practical way to
see how a design will relate to its
surroundings. A quick means to
explore design optionsand develop
ideas. And realistic Polaroid photo-

Circle 31 on information card

In just 30 seconds.

graphstoshow aclienthowadesign
will actually look—inside and out.

At just $495 (special to AIA mem-
bers only)—the Charrette Scale
Model Camera can pay for itself
in its very first month of operation.
We'lleven let you try it—no cost or
obligation—for three full weeks.

Now, all it takes to get a better
perspective on what you do is to
contact us: Charrette Corporation,
31 Olympia Avenue, Woburn, MA
01888, (617) 935-6010.

charrette
_c(
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The 1986 AIA Exhibit
of New Products
and Technology

AlA DIRECTORY OF
EXHIBITORS
as of May 1, 1986

ABSTRACTA STRUCTURES INC.
New York, NY
Booth 310

ACCI BUSINESS SYSTEMS, INC.
Houston, TX
Booth 103/104

ACCURIDE
Santa Fe Springs, CA
Booth 242/243B

AFS NATURAL STONE & JURA
MARBLE

New York, NY

Booth 327A

ALENCO
Kingwood, TX
Booth 348

ALEXANDRIA WALNUT COMPANY,
INC.

Delaware, OH

Booth 341

ALKCO
Franklin Park, IL
Booth 233/235

AMERICAN ENKA CO.
Enka, NC
Booth 265

AMERICAN SOCIETY OF HEATING,
REFRIGERATING AND AIR-
CONDITIONING ENGINEERS, INC.
Atlanta, GA

Booth 141

AMP PRODUCTS CORP.
Southeastern, PA
Booth 176/178

ANDERSEN CORPORATION
Bayport, MN
Booth 312

AMIANTITE AMERICA
Arlington, TX
Booth 446

APPALACHIAN HARDWOOD
MANUFACTURERS, INC.
High Point, NC

Booth 437

ARCHITECTURAL &
ENGINEERING SYSTEMS
El Segundo, CA

Booth 170

ARCHITECTURAL INDEX
Boulder, CO
Booth 338

ARCHITECTURAL ROOF METALS
Austin, TX
Booth 174

ASC OMEGA
Grapevine, TX
Booth 175/177

ASSOCIATED BUILDERS &
CONTRACTORS
Washington, DC

Booth 260

San Antonio, Texas
June 8-11

ASSOCIATION ADMINISTRATORS
AND CONSULTANTS, INC.

Irvine, CA

Booth 230

AT&T COMMUNICATIONS
Basking Ridge, NJ
Booth 283B/285

AT&T INFORMATION SYSTEMS
New York, NY
Booth 117

AUTODESK, INC.
Sausalito, CA
Booth 251

AZROCK INDUSTRIES, INC.
San Antonio, TX
Booth 216/218

BALLY ENGINEERED
STRUCTURES, INC.
Pittsburgh, PA

Booth 334

BARING CONSULTANT GROUP
Miami, FL
Booth 292

BECHER/SCHMIDT USA
Westwood, NJ
Booth 331

BERKELEY SOLAR GROUP
Berkeley, CA
Booth 144

THE BILCO COMPANY
New Haven, CT
Booth 413

JULIUS BLUM
Stanley, NC
Booth 255

BOWMAN TILE SUPPLY INC.
Houston, TX
Booth 351

BRITE VUE GLASS SYSTEMS, INC.
City of Industry, CA
Booth 120

BUILDING DESIGN &
CONSTRUCTION
Des Plaines, IL

Booth 139

BUILDINGS DESIGN JOURNAL
Mesquite, TX
Booth 244B

THE BURNS & RUSSELL
COMPANY

Baltimore, MD

Booth 140

BURR ENGINEERS, INC.
Houston, TX
Booth 272/274

BUTLER MANUFACTURING CO.
Kansas, City, MO
Booth 287

CADDMART, INC.
Dallas, TX
Booth 134

CALCOMP
Anaheim, CA
Booth 281

MAY/JUNE 1986 69



CALIFORNIA COUNTRY TREES, CHEMETAL CORPORATION COLD SPRING GRANITE CORBIN
INC. Norwalk, CT COMPANY Berlin, CT
Palm Desert, CA Booth 152 Cold Spring, MN Booth 246
th 314
Booth 3 CHENEY FLASHING COMPANY S <adh THE CRIMSON GROUP—WEYEL
CAL-SHAKE, INC. Trenton, NJ COLUMBUS COATED FABRICS INTERNATIONAL
Irwindale, CA Booth 306 Columbus, OH gelre;y Beach, FL
Booth ooth 200
Sl CHICAGO METALLIC ooth 333
CAL-WOOD DOOR CO. CORPORATION COMPUTERVISION CORPORATION CUBICON CORPORATION
Rohnert Park, CA Chicago, IL Bedford, MA St. Louis, MO
Booth 133 Booth 212 Booth 228 Booth 320
CARPENTER INSULATION & CHROMA COPY CONSTRUCTION INFORMATION CUSTOM CASTINGS
COATINGS COMPANY Dallas, TX GROUP Fort Worth, TX
Dallas, TX Booth 125 McGraw-Hill Booth 135
Bogh CIRCLE REDMONT INC. e B CUSTOM WINDOW COMPANY
CARPENTER PREFABRICATIONS Wallingford, CT Denver, CO
Dallas, TX Booth 214 CONVIRON SYSTEMS OF Booth 225
Biagifi £62 THE COFFEE DEVELOPMENT AMERICA DALLAS CLAY PRODUCTS
CHARRETTE CORPORATION GROUP, INC. Booth 327IB Richardson, TX
Woburn, MA Washington, DC Booth 160
Booth 279 Booth 106
Main Entry
N u | ] —_—
Men ) y ) Twenty That Shape the Style of San Antonio Communications Bulletin Board =
— San Antonio/Austin Drawings T_ _].
101
1oz | Jex 202 209|211
| s " 8 119 200 201 204 205 206 207 208 213
103 lIGC[ e 203 210 | 212 I I
— — . w L W L] Bad
104
05 | 123 | 125 | 127 131|133 137 [ 139 | 141 215 | 217 | 219 222 223 225 229|231 | 233|235 II |
| 120 129 130 135 136 143 214 221 227 228 27 238
124 | 126 |128 132 | 134 138 | 140 | 142 216 | 218 220 2228| 224 226 230| 232 | 234| 236 L
106 North Exhibit Hall Columbus Circle/
| | = — Coliseum Competition
o7 i —— 147 I51A 1518 _2;4%2405 244 Canane i Py oy
(os | |195 Sroduct | 148 Lounge 150 152 153 155 239 241 | 242 Ir Lounge m Sroduct |240 251 ‘ 256
L1 [ag | Testerar e e 47| TheaterB [ 1 253/] 255
109 Neighborhood A o Neighborhood B
1 159 |161 | 163 167 | 169 173 | 175 | 177 258 | 260| 262 266 | 268 272| 274|276 | 278
1o 156 165 166 171 172 179 257 264| |265 270 271 280) 281 {
i 160 |162 | 164 168|170 174 | 176 | 178 259 | 261 | 263 267/ 269) 273 | 275|277 | 279 ||
| a a - a L
e (ZBSA 284 |286A 291 | 293
180 181 182 183 184 262 267 268 289 290 295
F 2838| 285 |2868) 292 | 294 Men
Women Honor Awards AlA Photo Contest ACSA Competition Exhibits —
— 1 - - =g =@ == === - j : e e =g
p: New Fellows 25-Year Award J— " -
Gold Medal Honorary Fellows ookstore AIAS Competition Exhibits
[ _l —— == === = - - == = =@ - - o
Insﬁute Honors Henry Bacon Medal IFRAA Design Awards
] 324
Lsnr‘ 302 303\305 3084 309 311A 313 | 315 | 317 |3i9A 321 [323A
- 300 ww 307 - 312 320 f
3(;[;06 3088/ 310 |311B 314 | 316 | 3I8 |3198 322[323B 33
i 334,
i 307 328
! 325 326 330 Lounge 331 332 335
i “ 3278| 329
i Neighborhood C
[| [335] 337338]390] | [343d 3ea 347 | 348 350
342 345 346 352
- " 339 |34l 3435&:3x 3a7x| 349|351 )
1 Food Service Federal Agency
South Exhibit Hall a2 | ” Interview Booths
' ] '. l4o|A 402 szw 409 W E’oor:‘::; 415 1
eminar
00 ‘4OIB 403 o o 406( 408|410 . :l;‘“wuuc 416
I H Neighborhood D
3 429 433
| 428|——| a3l Lounge 432 |— 435 436 437 38
! L 430 1 434
|
/ E o . 446 449 (439X 453%| a54| 456 a
- 443 444 445 448 452 458
| 447 450(451 453|455 |457
|
I Firm Award i
m = o - & T

70  ARCHITECTURAL TECHNOLOGY



DATA-BASICS, INC.
Cleveland, OH
Booth 209

DELTA FAUCET COMPANY
Indianapolis, IN
Booth 116A

DOMETIC/DR. KERN
Arlington, TX
Booth 291/293

DOMTAR GYPSUM AMERICA INC.

Oakland, CA
Booth 448

DRYVIT SYSTEM, INC.
West Warwick, Rl
Booth 183

DUBOSE ARCHITECTURAL
FLOORS, INC.

San Antonio, TX

Booth 173

DUPONT COMPANY
Wilmington, DE
Booth 257

455/457

DURA ART STONE
Fontana, CA
Booth 240A

DYNAFLAIR CORPORATION
Parsippany, NJ
Booth 236

EAGLE WINDOW & DOOR
Dubuque, 1A
Booth 450/451

EBERHARD FABER INC.
Wilkes-Barre, PA
Booth 101

ECS SYSTEMS
Minneapolis, MN
Booth 405

ENGLISH GREENHOUSE
PRODUCTS CORP.
Camden, NJ

Booth 273

ESPEY, HUSTON & ASSOCIATES
INC.

Austin, TX

Booth 318

FIBER-SEAL INTERNATIONAL,
INC.

Dallas, TX

Booth 163

FORMGLAS INC.
Concord, Ontario Canada
Booth 276/278

FORMICA CORPORATION
Wayne, NJ
Booth 132

FOX PLASTICS CORPORATION
Fairborn, OH
Booth 232

FUSITAL FORGES DIVISION OF
VALLI + COLOMBO (USA)
Marietta, GA

Booth 165

GABION SYSTEMS INC.
Dallas, TX
Booth 123

GAMCO
Dallas, TX
Booth 403

GAMETIME, INC.
Fort Payne, AL
Booth 264

GANG NAIL SYSTEMS, INC.
Miami, FL
Booth 109

GARAVENTA (CANADA) LTD.
Blaine, WA
Booth 321/323

GEORGIA MARBLE COMPANY
Nelson, GA
Booth 167/169

GEORGIA PACIFIC
Atlanta, GA
Booth 308A

GERBERT LTD.
Lancaster, PA
Booth 433

GLASSTEMP, INC.
Bensenville, IL
Booth 151A

GMW COMPUTERS
Seattle, WA
Booth 206

GOLD NUGGET
San Antonio, TX
Booth 322

GRANT HARDWARE COMPANY
West Nyack, NY
Booth 215

GRAPHIC HORIZONS
Cambridge, MA
Booth 154

GREEN EXPECTATIONS, INC.
Dallas, TX
Booth 258

GREENLEE LANDSCAPE
LIGHTING MFG.
Carrollton, TX

Booth 305

GREENSTREAK
St. Louis, MO
Booth 401B

GULF ARCHITECTURAL METALS
Houston, TX
Booth 445

GYP-CRETE CORPORATION
Hamel, MN
Booth 432

HACKER INDUSTRIES
Whittier, CA
Booth 116B

HAFELE AMERICA CO.
High Point, NC
Booth 444

HALO LIGHTING, COOPER
INDUSTRIES

Elk Grove Village, IL

Booth 309

HARPER & SHUMAN
Cambridge, MA
Booth 142

HAWORTH, INC.
Holland, MI
Booth 150

H.D.I.
Waterbury, CT
Booth 290

HETTICH AMERICA
CORPORATION/HUFFAKER’S INC.
Charlotte, NC

Booth 447

HEWI, INC.
Allendale, NJ
Booth 288

HEWLETT PACKARD
San Antonio, TX
Booth 324

HIGHSMITH CO. INC.
Fort Atkinson, WI
Booth 116C

HIGH TECH PARKING SYSTEMS,
INC.

Beverly, MA

Booth 311A

HITACHI METALS OF AMERICA
Purchase, NY
Booth 143

HOK/CSC
St. Louis, MO
Booth 221

HOPE’S ARCHITECTURAL
PRODUCTS

Ja - stown, NY

Boolh 166

HUGHES CHEMICAL
CORPORATION
Fletcher, NC

Eiooth 249

HUMANE EQUIPMENT
Baraboo, Wi
Booth 254

HY-SECURITY GATE OPERATORS
Seattle, WA
Booth 147

IDP

The American Institute of
Architects

Weshington, DC

Booth 343X

IMAGE DATA CORPORATION
San Antonio, TX
Booth 410

IMPERIAL BRONZELITE
San Marcos, TX
Booth 431

INDUSTRIAL FABRICS
ASSOCIATION INTERNATIONAL
St. Paul, MN

Booth 282

INTERNATIONAL CONFERENCE
OF BUILDING OFFICIALS
Kansas City, MO

Booth 313

INTERNATIONAL REPROGRAPHIC
ASSOC.

Franklin Park, IL

Booth 179

INTERNATIONAL TERRA COTTA
INC.

Los Angeles, CA

Booth 414

ITALIAN TRADE COMMISSION
Atlanta, GA
Booth 326

JG FURNITURE SYSTEMS, INC.
Quakertown, PA
Booth 294

JOHNSTON/GEORGE & BRESLAU
INC.

Houston, TX

Booth 105

KADEE INDUSTRIES, INC.
Solon, OH
Booth 256

KIRTEN/JAMES, INC.
Houston, TX
Booth 280

KOH-I-NOOR RAPIDOGRAPH
Bloomsbury, NJ
Booth 220

LAMIN-ART
Elk Grove Village, IL
Booth 317

LANDSCAPE FORMS, INC.
Kalamazoo, MI
Booth 453

LAPEYRE STAIR INC.
New Orleans, LA
Booth 339

LATICRETE INTERNATIONAL, INC.
Bethany, CT
Booth 159

LEHIGH PORTLAND CEMENT CO.
Allentown, PA
Booth 319A

LETERON
Torrance, CA
Booth 208

LEVITON MANUFACTURING
COMPANY, INC.

Little Neck, NY

Booth 222B

LEVOLOR LORENTZEN
Parsippany, NJ
Booth 207

LINDGREN R.F. ENCLOSURES,
INC.

Addison, IL

Booth 271

LITE TOUCH
Salt Lake City, UT
Booth 349/343X

LOUVER DRAPE, INC.
Santa Monica, CA
Booth 118

MAB MASELLIS SPA
Bologna, Italy
Booth 156

MARUHACHI CERAMICS OF
AMERICA

Corona, CA

Booth 347

MARVIN WINDOWS
Warroad, MN
Booth 325

MATERIALS MARKETING
CORPORATION

San Antonio, TX

Booth 171

McDONNELL DOUGLAS
St. Louis, MO
Booth 239

MELLON BANK (EAST)
Philadelphia, PA
Booth 318

MERO CORPORATION
Hawthorne, NY
Booth 400

METAL SERVICE COMPANY, INC.
Enterprise, AL
Booth 244A

MET-TILE
Ontario, CA
Booth 270

MICRO MODE
San Antonio, TX
Booth 401A

MORA ARMATUR AB
Dallas, TX
Booth 244

JEAN MYERS ARCHITECTURAL
GLASS

South Lake Tahoe, CA

Booth 263

NAKA INDUSTRIES
San Francisco, CA
Booth 222A

NATIONAL FIRE PROTECTION
ASSOCIATION

Quincy, MA

Booth 311B
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THE NATIONAL TERRAZZO AND
MOSAIC ASSOCIATION, INC.
Garland, TX

Booth 429

NATIONAL TRUST FOR HISTORIC
PRESERVATION

Washington, DC

Booth 210

NEW MORNING WINDOWS
Bloomington, MN
Booth 149

NORTH AMERICAN ENERGY
SYSTEMS, INC.

Cincinnati, OH

Booth 412

NVM MARKETING CORP.
Flushing, NY
Booth 408

ODC INC.
Norcross, GA
Booth 330

OUTINORD UNIVERSAL CO.
North Miami Beach, FL
Booth 350

OWENS-CORNING FIBERGLAS
CORP.—CEILING

Toledo, OH

Booth 286B

PACIFIC BELL
San Ramon, CA
Booth 119

PAVEX OF AUSTIN, INC.
Austin, TX
Booth 137

PEACHTREE DOORS INC.
Norcross, GA
Booth 181

PELLA PRODUCTS OF SOUTH
TEXAS, INC.

San Antonio, TX

Booth 452

PILKINGTON SALES (NORTH
AMERICA) LIMITED

Toronto, Ontario Canada

Booth 136

PLANTER TECHNOLOGY
Mountain View, CA
Booth 148

PORTALIGN TOOL CORPORATION
San Diego, CA
Booth 308B

POWERWALL, CORP.
Phoenix, AZ
Booth 283A/284

PPG INDUSTRIES
Delaware, OH
Booth 124

PRELIM, INC.
Dallas, TX
Booth 127

PRIME COMPUTER, INC.
Natick, MA
Booth 300

PROFILE SYSTEMS, INC.
St. Louis, MO
Booth 295

PUROLATOR COURIER
CORPORATION
Basking Ridge, NJ
Booth 211

RAINBOW RAILING
CORPORATION
Miami, FL

Booth 436B
REINKE SHAKES

Dallas, TX
Booth 344
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RESEARCH & MANUFACTURING
CORP.

Tulsa, OK

Booth 248

RIGHTWAY SALES CO.
Plano, TX
Booth 107

ROCKLAND GALLERY
Wilmington, DE
Booth 323B

ROBINSON IRON CORPORATION
Alexander City, AL
Booth 261

ROLF JENSEN AND ASSOCIATES
Deerfield, IL
Booth 240B

ROTO FRANK OF AMERICA
Chester, CT
Booth 162/164

ROSADO OF AMERICA
Hardwick, MA
Booth 332

RUSSWIN HARDWARE
Berlin, CT
Booth 343B

S.A. MAXWELL CO.
Chicago, IL
Booth 219

SANTANA PRODUCTS
Swanton, PA
Booth 250

SCHIRMER ENGINEERING
CORPORATION

Deerfield, IL

Booth 234

SCULPTURE PLACEMENT
Washington, DC
Booth 252

SEABROOK WALLCOVERINGS,
INC.

Houston, TX

Booth 269

SECON SYSTEMS
INCORPORATED
Northbrook, IL
Booth 275/277

SENIO
48014 Casteo Bolognese (RA) ltaly
Booth 436A

SHAKERTOWN CORPORATION
Winlock, WA
Booth 247

SHEET METAL & AIR
CONDITIONING CONTRACTORS’
NATIONAL ASSOCIATION
(SMACNA) INC.

Vienna, VA

Booth 126/128

SIBO INC.
Dublin, OH
Booth 336

SIGMA DESIGN
Englewood, CO
Booth 201-204

SIMPLEX PRODUCTS DIVISION
Adrian, Ml
Booth 130

SOCIETY FOR MARKETING
PROFESSIONAL SERVICES
Alexandria, VA

Booth 226

SOCIETY OF ARCHITECTURAL
ADMINISTRATORS

Chicago, IL

Booth 405X

SOLARIUM SYSTEMS, INC.
Mound, MN
Booth 182

SOLID STATE HEATING
CORPORATION

South Norwalk, CT
Booth 345

SOL-R-VEIL INC.
New York, NY
Booth 161

SOUTHERN BUILDING CODE

CONGRESS INTERNATIONAL, INC.

Birmingham, AL
Booth 315

SOUTHWALL TECHNOLOGIES
Palo Alto, CA
Booth 129

SOUTHWEST TECHNICAL
PRODUCTS CORP.

San Antonio, TX

Booth 411

STEELCASE
Grand Rapids, Ml
Booth 238

STEWART MANUFACTURING &
IRON WORKS COMPANY, INC.
Erlanger, KY

Booth 244C

STO INDUSTRIES, INC.
Rutland, VT
Booth 301-303

STONHARD, INC.
Maple Shade, NJ
Booth 172

SUPRADUR MANUFACTURING
CORP.

Rye, NY

Booth 151B/153

SUTTLEE GULLETTE
Houston, TX
Booth 406

TELEDYNE POST
Des Plaines, IL
Booth 131

TEMPGLASS SOUTHERN, INC.
Grand Prairie, TX
Booth 404

TEXAS INSTRUMENTS
INCORPORATED
Austin, TX

Booth 307

TIMBERPEG WEST, INC.
Fort Collins, CO
Booth 237

TOCE BROTHERS MFG., LTD.
Broussard, LA
Booth 217

TREMCO INC.
Cleveland, OH
Booth 241/243A

TRILUZCO
Wayne, PA
Booth 224

UNI-GROUP OF NORTH AMERICA
Grapevine, TX
Booth 168

UNITED TECHNOLOGIES
CARRIERS CORP.
Syracuse, NY

Booth 407/409

UNIVERSAL DISTRIBUTIONS
Cedar Rapids, 1A
Booth 329

UNIVERSAL RUNDLE
CORPORATION

New Castle, PA

Booth 253

URBANCO, INC.
Grand Rapids, Ml
Booth 213

U.S. INTEC
Port Arthur, TX
Booth 115

MICHAEL VANDEVER
ASSOCIATES, INC.
Studio City, CA

Booth 342

VAN NOSTRAND REINHOLD
COMPANY INC.

New York, NY

Booth 223

VELUX-AMERICA INC.
Greenwood, SC
Booth 205

VERTICAL AERONAUTICS,
INTERNATIONAL

Van Nuys, CA

Booth 286A

VISTA MANUFACTURING
Denton, TX
Booth 319B

WAGNER ZIP-CHANGE, INC.
Melrose Park, IL
Booth 138

WASCO PRODUCTS INC.
Sanford, ME
Booth 266/268

DAVID R. WEBB CO., INC.
Edinburgh, IN
Booth 267

WEBER COSTELLO
Jackson, IN
Booth 316

WERZALIT OF AMERICA INC.
Bradford, PA
Booth 352

WESTERN SPRUCE-PINE-FIR
ASSOCIATION

Vancouver, British Columbia Canada
Booth 402

WESTERN WOOD PRODUCTS
ASSOCIATION

Portland, OR

Booth 304

WEYERHAEUSER COMPANY
Tacoma, WA
Booth 184

W. F. NORMAN CORPORATION
Nevada, MO
Booth 245

WHITE GRAPHIC SYSTEMS
Arlington, TX
Booth 229

WIGAND CORPORATION
Dallas, TX
Booth 102

JOHN WILEY & SONS, INC.
New York, NY
Booth 340

WILSONART
Ft. Worth, TX
Booth 346

WIND-2 RESEARCH, INC.
Fort Collins, CO
Booth 146

WINONA INDUSTRIES
Winona, MN
Booth 337



DIFFERENCE IS:

AT ENTRE YOU TALK CAD
WITH SOMEONE WHO KNOWS
HiSWAY AROUND YOUR BUSINESS.

your business. We'll help you build  you with every aspect of your
your system using leading brands  CAD system. We'll install it. Train
like IBM; COMPAQ; Hewlett- your people to use it. Provide ser-
stands them. Packard® and AutoCAD™ vice when you need it. And even
At Entré we specialize in But these are not the only help you with the financing.
areas ranging from engineering ~  reasons you'll feel comfortable And you'll see how much
and construction to manufacturing dealing with Entré. ~ easieritall is when you're dealing
_and architecture, = - Asoneofthe largest micro-  with someone who knows your
 Soit’s alot easier to - computer sales and service s business. Instead of some-
- to pl _ ho only knows
I

No matter what your drafting
and design needs are, you'll find
someone at Entré who under-

|
7
7
i
/

ENTRE COMPUTER CENTERS.
THE DIFFERENCE IS,WE KNOW YOUR BUSINESS.

I ‘ I R COMPUTER
CENTERS
ary from Center to Center. CAD systems available at participating Centers.

©1986, Entré Computer Centers, Inc. Entré Computer Centers are independently owned and operated. Specialists for industries/pr ions v
IBM, COMPAQ, Hewlett-Packard and AutoCAD are registered trademarks of International Business Machines Corporation, COMPAQ Computer Corporation, Hewlett-Packard and Autodesk, Inc

Circle 33 on information card



INTERACTIVE SOLID MODELING
COLOR RENDERING

Image modeling

Dynamic walk-thrus

Dynamic fly-thrus

Advanced production drafting

Easy to learn and implement
Translators for mainframe and
micro-CADD systems.

Drawing By PKR Architects, also illustrated on next page

POINT LINE. CADD

2280 Powell Street, Suite 300

San Francisco, CA 94133

(415) 989-0444

Be sure to visit our booth at the AIA show and at A/E Systems 86.
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COMPUTERS IN
ARCHITECTURE

CHOOSING ACOMPUTER
SOLUTION THAT
BEST MEETS YOUR NEEDS

TR

Milwaukee Italian Community Center
Plunkett, Keymar, Reginato Architects, Milwaukee, WI

Produced on Point Line CAD, San Francisco




THE PROVEN STANDARD
FOR ARCHITECTS AND ENGINEERS

®

E E_LI_
o0
2 (v
r
2 e
2 ___W
Q =
- i
cmem. LL
=£E 2(D
emﬁ
> @)
= < 5 >
T g w8 .
= Lo 5
3 055 =
S0F N \©
L FEEE TP
B B2 ga
© "5 .3 o=
R.Bsww Q O
O xZcyg L8
TEkat ISR
- 2 O
AEEgs 3%
- (e o K
m c @) O
< @) N <
c
)
€g O
y= =5 g
em rt)e
s < 5= 8 &
iy A Q -8
a0 O ~— 0o v
Yo & wEERE
gog 9¢ 35
PN LYy
=&£s 98g<S
E O = £ T =
50 O o
gos T &8
> O > n..,d
SR — )
NI pOWe
md.m oo o+
CET 22T
&g & OMCH
m€ > o]
Omd SWG.U
S5 & 2538
S 95y o=
ggﬁuOOpd
Sa.mwe“nudy S
~“SdoSgEg®
HEQHET 2 us
O > c &
SRR Y
L =l e =
°2%E2 BTES
S
gdas BS.ool

P.O. Box 23579

ile increasing your

ime wh

heets are transformed into
payroll checks, project reports and client billings.

AEPEX saves you t

effectiveness.

Portland, OR 97223

(503) 644-8155

Circle 35 on information card

Time s



CHOOSING
ASOLUTION

BY ROLAND LOUIS

ho's buying computers? Your

s g / competitors, that's who. And

they're using their computers

to work faster and smarter, offering cli-

ents better service as well as lower fees.
That's the positive side.

Here’s the negative: By 1990, prac-

ticing architecture without a computer is

likely to become difficult, if not impossi-
ble, because vendors and clients will
start to assume that the architect not
only has a computer but knows how to
use if effectively.

This supplement will explore appli-
cations by beginners and experienced
computer users to improve their service,
productivity and profitability, and will of-
fer a glimpse of what the future may hold
during the next 12 to 18 months.

Although architects as a group have
been slow to automate, there is no long-
er any question that the so-called “criti-
cal mass” has been reached. Comput-
ers have crossed the boundary between
fad and necessity in the architectural
office.

McGraw Hill, which has been sur-
veying computer penetration in con-
struction so it can plan its delivery of
product information, reports that the
number of architectural firms using com-
puters has grown from 28% in 1981 to
60% last year.

The research was conducted by
Harry Mileaf, vice president of planning
for the firm's construction information

group. Conclusions are based on a 40%
repsonse to a survey of the 4,500 firms
using the Sweet's catalog. Mileaf said
follow-up studies to validate the results
of the research shows that non-respon-
dents show about the same pattern as
respondents.

Mileaf predicts that 94% of all archi-
tectural firms will be using computers by
1989.

CAD systems by
McDonnell Douglas
(foreground) and Autodesk
(rear) work well together
in the office of Jones Mah
Gaskill Rhodes, Memphis.

One of the few comprehensive com-
puter surveys of architects in an area is
conducted by the Northeastern lllinois
Chapter of AIA. The chapter surveyed all
of its members in February 1984 and
again in February 1986. Most members
practice in suburban Chicago. The larg-
est firm has 35 employees. The chapter

currently has 87 members.

The surveys show that computeriza-
tion of member firms has grown to 53%
from 33%. And the number of applica-
tions used by the firms has grown from
three—word processing, accounting
and engineering—to nine. Of the firms
not now using computers, 21% say they
plan to buy.

The most popular computer applica-
tions that northeastern lllinois architects
say they are planning to buy are, in
order: spreadsheet, graphics, CAD and
database management.

For a copy of the survey report, write
the chapter's president-elect, Charles
Grant Pedersen, AlA, Suite 322, 4515
Harrison St., Hillside, lll. 60162.

Regardless of which survey is used,
it is clear that (1) architects have been
slow to automate and (2) they are start-
ing to catch up. Vendors now recog-
nize that architects represent a tre-
mendous marketing opportunity, not
only for their sheer numbers but also for
their leadership.

The latest surveys show 55,000 to
60,000 practicing architects and about
14,500 architecture or A/E firms. Al-
though large, sophistiated owners often
dictate the choice of computer and pro-
gram, most other owners and a host of
specialists take their cue from the archi-
tect who retains them or directs their
work. Equipment choices made by an
architect are likely to influence the buy-
ing decisions of 10 to 15 other design
consultants.

All this spells good news for the ar-
chitect because it signals the emer-
gence of a significant market for soft-
ware applications specifically designed
for use in architecture.

WHAT ARCHITECTS PLAN TO BUY

Plans  Already
to buy own
cap S EE
Non-CAD Graphics
Spreadsheets

Engineering

Database Management

[, ccounting

Project Management

Word Processing

T T T

O % o d 0 e T S R Ot B e g0 B0 100

Source: Northeastern lllinois Chapter, AlA, February 1986 /Based on 51 firms that own or intend to buy a computer
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IS BEST?

options are your dealer, the manufac-

turer, a consultant, a user group and
your colleagues.

10. Is it better to lease or buy? Bigger
systems are more likely to be leased,
but firms make different decisions at

ion than fact, in part because defini-

tive answers cannot be found. Al-
though firms might come to different
conclusions, experienced managers
agree that it is important to consider
these issues carefully before taking the
plunge into computers. Here is a selec-
tionof 10 greatissues in computerization:

1. Which system is best? That's like ask-
ing which restaurant is best. There’s no
substitute for reaching your own conclu-
sions for your own reasons.

2. Should we proceed on our own or get
a consultant? Again, the decision is
yours, but don’t get a consultant to avoid
becoming involved in planning-

3. Is it better to buy from a discounter or
a local dealer? This one comes down to
the question of which is more important:
your money or your time. The discounter
probably has the better price and the
dealer probably offers better service.

4. How much should we spend? The
price of a professional level system
starts at $5,000 for the most basic appli-
cations, everything included. You ought
to spend more. For CAD, equipment that
can do serious work starts at $13,000
(list price) plus plotter. Spending more
would be worthwhile.

5. Is it better to buy more but less pow-
erful computers or fewer but more pow-
erful computers? The experts disagree.

6. How should computers be intro-
duced into our office? There is no formu-
la. Even asking for volunteers does not
guarantee that employees will not
change their minds. The best advice is
simply to consider the question and in-
volve the office in discussions.

7. On what basis should we charge for
computer time and how much? No stan-
dards have settled out so you're free to
innovate. Rates generally range from $5
to $50 an.hour, plus operator time.

8. Should we buy only the top sellers in
each field or should we consider other
alternatives? The top seller got to be No.
1 by being a good value, and it probably
has set the standard for third-party sup-
port. But newer products might offer
lower cost or higher performance or
both. If you had bought the industry

S4

E S ome questions generate more opin-

both extremes. Leases usually run from
standards four years ago you might still | three to five years. Leases are hard to
be running VisiCalc on an Apple |I. arrange for the purchase of small, sin-
9. Where can we turn for help? The | gle-computer systems.

THE ARGEITECT S COMPLITER:
POSITIONED FOR GROWTH

A productive computer for an architect assumes a graphic capability. The
equipment shown here is the minimum generally recommended, with prices
quoted at list. Upgrades in each area should be considered. Budget also for
software, cables, installation, training and furniture with storage for manuals.

Computer. The magic words in micros are “IBM or com-
patible” and technology based on the 80286 processing
. chip. Include at least 640K RAM and a 20 megabyte fixed
»»»»» == disk, a floppy disk drive, two serial ports (for input device
and plotter) and a parallel port (for printer). If you're plan-
ning to run CAD, consider whether a microcomputer will
$6,200 suffice for you.

1
|
|
|

‘ , Graphics card and monitor. Buy them only as a matched
‘ | | setto avoid flicker. Get at least 16 colors and a resolution
of 640 by 350 pixels. The Hercules card is a best buy if
BT : | you can manage without color. For renderings, 256 colors
$1,600 is the minimum.

Math coprocessor. This chip sits inside the computer and
improves the speed of the computer. It handles the math-
ematics necessary to display geometric figures on the
screen. It also imporves the performance of some spread-
$375 sheets and other programs.

Input device. You choices are a digitizer and a mouse. The

latter is less expensive ($175) and satisfactory for many

CAD programs, but it can't make use of the templates some
- programs require. Digitizers come with a puck or a stylus.
$600 The choice is a matter of personal preference.

Printer. Most architects will prefer a printer with a 24-pin
printhead and the capability for Near Letter-Quality output
- and graphics. A wide carriage is handy for some financial
. reports but not necessary. A laser printer offers greater
speed, higher quality output and quiet operation at two to
$800 four times the price.

Plotter. Most CAD programs require a device that draws

rather than prints for output. Sheet size options for CAD

are 24 by 36 and 36 by 48 inches. Most architects will

prefer more pens, more speed and greater resolution than

$3,000 will buy. The best pen plotters cost up to $15,000.
$3,300 Architects with heavy production needs are starting to look
and up at electrostatic plotters. They start at $30,000.




Accuracy

in every detail
Accurate to 14 significant places. You
can depend on it...without a doubt.
Dimensioning is automatic. It all
adds up ...the first time.

in every background
Accurate in automatic generation of
reflected ceilings, electrical, mechan-
ical and other backgrounds from the
same base drawing,

in every revision
Consistently accurate as revisions to
the base plan create new back-
grounds. Later, you can visually
check the impact of your revisions
on each drawing.

in every schedule
Accurate for schedules since each
schedule is generated directly from
specifications embedded within the
drawmgs themselves

in every choice

Accur ein the representatlon ofline

weights, tick marks, text styles, doors,
windows and other shapes. Choose
from those supplied or create your
own, and generate prints at different
scales automatically.

in one place!
Accurate because all information
about a drawing is stored on that
drawing. Just zoom in to the drawing
to see more details, imbedded specifi-
cations and even notes for revisions.

AUTOCAD AECTM




TIPS FROM THE TOP

JUST GETTING STARTED IN COMPUTERS? INTERESTED IN GETTING MORE FROM YOUR
SYSTEM¢ HERE'S THE LOW-DOWN FROM 12 TOP EXECUTIVES

CHUCK NEWMAN, AIA, AND INTERGRAPH MANAGER AUTOCAD PRESIDENT
JOHN VOOSEN, AIA TOM FEAZEL, AlA JOHN WALKER

ewman and Voosen seem to gen-

| \| erate more controversy than usual

between architects. Voosen prac-

tices in downtown Chicago; Newman

prefers the suburbs. Voosen likes Com-

pag computers; Newman sticks with

IBM. Voosen picked Autocad; Newman'’s

choice is Versacad. They meet, but so
far neither has gotten the upper hand.

Like the other people quoted in the
interviews that follow, they disagree on
details but see eye-to-eye on one basic
principle: The computer can help make
an architect's practice more successful.
Naturally, they define successful in dif-
ferent ways. Newman is adding volume,
whereas Voosen is getting pickier about
the jobs he takes.

Both suggest that their fellow chief
executives analyze the purchase of a
computer and its applications on the
basis of profitability. This comes pri-
marily, they say, from the reuse of data,
faster completion times and the higher
quality of documentation.

Newman, who has analyzed his ap-
plications, says the most profitable are,
in order, word processing (including
specifications), spreadsheet, account-
ing and CAD.

In selecting hardware, they urge
buyers to stay with equipment that can
be updated as technology changes.
Neither considers it a good idea for a
small firm to dedicate any computer to a
single function.

Newman currently has eight well-di-
gested programs in his office. Voosen
has 11 programs and utilities.
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he wave of the future is full inte-
I gration of CAD, specifications and
cost estimating.

Architects are finding themselves
the owners of vast amount of informa-
tion, permitting them to expand their ser-
vices and to develop continuing relation-
ships with clients.

Systems that don't create a readily
accessible database from this informa-
tion will become less useful and thus
less competitive. If the computer can
handle the volume of data necessary to
develop good planning models and to
play “what if" games, the architect will
have available to him a degree of analy-
sis unheard of in the past.

Small firms should start to think of
big systems, now that the total price has
dropped below $100,000. A sole practi-
tioner with an intergraph is a money-
making machine. The major bottleneck
in CAD speed is the decision-making
capability of the operator. If the archi-
tect-in-charge is operating the system,
his productivity would boggle the mind.

One week of training will make an
operator as productive on an Intergraph

general purpose design tools, like

Autocad, and packages ad-
dressed to a specific market, like archi-
tecture. | believe the first will succeed
because it's easier to address the whole
builiding process than to build specific
tools for each profession and have them
work well together. A specific program
may be 5% or 10% more efficient, but
does it make sense if a contractor or
facilities planner down the line must re-
draw or re-enter information? You're go-
ing to see a major effort to provide CAD
that thinks the way a designer works.

The era of CAD being synonymous
with lines and arcs has ended. The
central issue in CAD currently is the
capture of information into a database.
Today you can pull a door schedule off a
drawing, but you can't change all 6 foot
doors to 7 foot doors by another manu-
facturer, highlight recent changes and
find conflicts.

Designers work on projects, not
drawings. The drawing is just one part of
a database that represents a project.
The next leap will be to the project level.
Buyers should give some thought to how
they will interface drafting, database,
scheduling and estimating.

A major effort is going into making
CAD easier for the first-time user. “Pow-
erful” and “easy” need not be mutually
exclusive.

Within 12 months, Autocad will make
use of RAM above one megabyte in ma-
chine addressable space for program
memory.

T he competition in CAD is between




MICRORIM CHAIRMAN
WAYNE ERICKSON

TIMBERLINE PRESIDENT
JOHN GORMAN

SYSTEMS INTEGRATOR
BRUCE FORBES

he cry of beginners and experi-
Tenced computer-users alike is the

same with database programs:
Help me get started! Of all the common
computer applications, database man-
agement has been the slowest to catch
on because you had to be a program-
mer to use the early versions.

Then came the second generation,
easy enough to use but not good for
much more than maintaining a mail list—
a function now being taken over by the
new word processing programs.

Current database managers, like
R:Base 5000, offer ease of use, power,
speed and the ability to make changes.
Finally, it's OK to start looking at their
ability to maintain and analyze some of
the vast amount of extremely valuable
information that an architectural office
assembles.

Start by asking yourself what infor-
mation you want to track, what informa-
tion worth keeping and how you want to
retrieve it. Utilities in the new programs
will help you organize the data and en-
able you to type questions in English to
get at it. If the program doesn’t recog-
nize a word, it will ask you to explain and
then remember the next time you ask.

omputerized bookkeeping is es-
C sential to be competitive in busi-
ness today. But don't let anyone
tell you it's going to be easy or fast.
Once your files and procedures are set
up, though, the pay-off will be dramatic.

My advice to chief executives of ar-
chitectural firms is to manage the sys-
tem. If you don', it will fall apart like any
other aspect of a business that isn't ac-
tively managed.

Accounting should be your first com-
puter application because everything
else flows to it. And, because bookkeep-
ing is no labor intensive, no other appli-
cation will pay for itself so quickly.

Good accounting software should
include an architect-specific module as
good as our AEPEX for project manage-
ment and for time and billing. The rest of
the modules can be generic, but they
should be integrated so data must be
entered only once and all modules that
use that information, such as payroll, will
be updated automatically. The software
also should be simple to use and pro-
vide management with accessible, time-
ly and pertinent summaries.

Install the General Ledger module
first. It will give you a financial picture of
where you are.

If your present system is pinching
you, don't delay conversion.

Perhaps the most important consid-
eration in choosing software is support.
Good support can cover up a bad pack-
age but even a good package needs
some support.

he architect of the future is going to
I be adatamerchant . . . thekeeperof
the system . . . the one withaccess
tothe marketplace.Computers offera way
for the architect to rebuild his role. It's a
mistake to assume that contractors
know the market better; they go to man-
ufacturers they're familiar with.

But the trouble with computer tech-
nology is that it's hard to assimilate right
away. Even those who know the comput-
er and the programs still must learn how
to apply them to the architect’s special
needs.

The best solution may be Archibus,
a drop-in crib course in computers for
architects. It offers (1) tutorials in word
processing, database, CAD, spread-
sheet and the transfer of files between
those applications, and (2) help in inte-
grating them into an architect's office.
The three volume set costs $2,000, in-
cluding nine diskettes with architect-
specific examples.
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TIPS FROM THE TOP

ENTRE PRESIDENT
BERT HELFINSTEIN

TEXAS INSTRUMENTS’
JOHN MANDELL

ARCHITECT
BRYCE HASTINGS, AlA

he difference between success
I and failure in computers often is
the dealer.

My advice to first time computer us-
ers is to find a store you trust to help you
identify the right hardware and software,
to install the system smoothly, to help in
training and finally to provide after-sale
support.

Prioritize your needs. Set realistic
goals. Make sure your own employees
are receptive. Early productivity requires
an investment in planning time and
learning time.

Pick a dealer that is dedicated to
CAD and authorized by manufacturers
to inventory and support the necessary
equipment.

Afraid you're too small for a comput-
er? Challenge a dealer to show you if the
computer will pay for itself.

Worried by the rapid pace of change?
Challenge the dealer to show you a re-
spectable return on your investment.

My advice to experienced computer
users is not to look at features—only at a
straight forward capital equipment in-
vestment analysis on improved produc-
tivity. Consider networks and a better
plotter.

For the future, | see a personal com-
puter in every workstation. The power
already available for only a few thou-
sand dollars is mind-boggling.

S8

beginning computer user today
A can't go too far wrong by buying

a quality product with a reputa-
tion for good support.

Once you've gotten familiar with
word processing and accounting, it's
time to step into CAD. New technology
is having a greater impact on CAD than
on business functions.

Since Tl makes both micro and mini
computers, people often ask us what we
recommend. For business applications,
the decision can be based on the num-
ber of users. With fewer than 15 users, a
micro is sufficient. With CAD, it's more a
function of the applications a firm needs
and its growth plans. If the firm needs
that last 5% of possible features and full
3-D, a mini computer is worth the cost.
Otherwise, we suggest starting with mi-
cros and after 8 or 10 link them to a
compatible mini.

astings & Chivetta, a 35 person
H architectural firm in St. Louis,

started with word processing on
a Wang in 1982, moved into CAD
with Cadplan on two IBM XTs in 1984
and moved up to HOK Draw on two DEC
Microvax Il workstations last November.

When our clients started getting
CAD and more design capability than
we had—and we were professing to be
the experts—we decided it was time to
launch. We're still using our microcom-
puter but it lacks a 3-D capability and
we found that it doesn't take a very large
building to reach its capacity.

We wanted to get our designers
working earlier on the computer. We
were attracted initially to HOK Draw by
the price, but we were hooked by its
performance. We have been able to ma-
nipulate shapes, play with things and
look at options—all in 3-D. Drawings for
a gym, for example, always show a bas-
ketball court and track; there's no point
sketcting them every time.

Two workstations, including software
and training, cost us $82,000 plus plot-
ter. A third terminal is on order. Although
we'd like to put a computer on every-
one's desk, we must be careful not to go
overboard. Any equipment we buy must
be used 100%.

We're still using our three XTs for
Cadplan, Harper and Shuman’s finan-
cial management program, the Society
for Marketing Professional Services'
AMS-1 for lead tracking and F. W.
Dodge's Design Estimator. The Wang
runs word processing and MasterSpec.
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Introducing Drawbase”.

In today’s architectural marketplace, you
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The data management screen,
responding to changes in graph-
ics, provides current reports,
calculations, and system infor-
mation. . .

manipulation tools.

need more from a CADD system than just pretty
pictures. You need precise, up-to-the-minute
graphics and data.

Drawbase is the first system of its kind. The
standard by which future CADD systems will be
measured. That's because Drawbase is the only

IBM AT is a registered trademark of International Business Machines Corp.
HP Vectra is a registered trademark of Hewlett-Packard.

Finally, A Prac
egrate Drawings

ical

PC-based system to integrate advanced color
graphics and powerful data management into one

interacting system. So changes
you make graphically are auto-
matically reflected in the data.
base, and vice versa. You get
better information, so drawings
and reports are more complete.
All at a cost that will keep your
business manager smiling.
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... while the full color graphics
screen provides the user with
advanced drawing creation and

Drawbase
Gives You
The Whole Story:.

Drawbase helps you analyze and report
on your designs. You give your clients the kind of
valuable data they need to understand the whole
picture. Accurate square footage, cost analysis,
conformance to the program, income projection,

And Data..

and more. Plus, information is updated auto-
matically as the design evolves according to client
and market demands.

The More, The Better.

More information. Better information. No
PC-based architectural tool gives it to you like
Drawbase. Get it as'software alone, or in a package
featuring either the IBM AT or HP Vectra PC.

Drawbase from SKOK. Be practical about it
and get all the facts by calling 1-800-225-SKOK.
Or write SKOK at 822 Third Street, Cambridge,
MA 0R142.

SKOK
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MOVING UP IN
APPLICATIONS

omputers once were criticized for
C being a solution in search of a

problem. Remember when it
seemed that their primary application
was sorting punched cards for television
game shows?

Perhaps all the whizzing and whir-
ring captured the popular imagination
because the blinking machine with the
room full of tubes was then embraced as
the solution to all our problems. “Hal,”
who was smarter than we were, would
lead us to the new Promised Land.

Today, both extremes seem naive,
although some people seem to remain
fixed at one or the other of those stages
of development. Young architects now
accept the computer as simply a helpful
tool.

The available help is becoming pro-
gressively better, as represented in both
the number of applications and the num-
ber of competing software products for
each application.

WORD PROCESSING

f all applications, word process-
O ing is the cheapest, quickest and
easiest to computerize. Another
friendly aspect is that it enables the
small office to produce professional-
looking correspondence, proposals and
specifications without a secretary.
Typical architectural applications
are correspondence, proposals and

specifications. MasterSpec, for exam-
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ple, has 4,000 subscribers; about 40%
also receive the text on disk and the
percentage is growing.

A word processor drastically re-
duces the volume of typing. All pro-
grams have a “boilerplate” function so
that an architect preparing a proposal,
for example, can use stock paragraphs
and formats, adding only that text that
applies to the current prospect.

The program everyone knows is
WordStar ($495) by MicroPro. It is widely
supported by related programs and can
do almost anything anyone can ask of a
word processor. It is criticized for being
difficult to learn and use.

Lately it has been replaced on the
Best Seller lists by Word Perfect (equal
or greater power), pfs:File (simpler) and
Microsoft Word (adapted to the new la-
ser printers). Dozens of other programs
have their champions.

ACCOUNTING
omputers have revolutionized
C bookkeeping. The process now
can be totally integrated, auto-
matic, simple, accessible, accurate, fast
and current. Timely access to informa-
tion enables a manager to act while it's
still possible to influence the outcome.
Automated bookkeeping offers ar-
chitects the fastest return on their com-
puter investment. Maintaining ledgers is
labor-intensive and prone to expensive
errors. Perhaps most important, the

This 3-D model is one
of several studies for a
hospital renovation in
Memphis by Jones Mah
Gaskill Rhodes on a
McDonnell Douglas
CAD system.

computer will help get out the bills on
time.

The functions architects need most
are job costing, time management and
accounts receivable. All three should be
integrated (so re-entry of data is not
necessary) and should follow the AIA
accounting guide. They, in turn, should
feed a general ledger program.

All but the smallest firms should con-
sider buying payroll and accounts pay-
able modules.

Five firms dominate the architectural
market. They are Timberline, Portland,
Oregon; Data Basics, Cleveland; Harper
& Shuman, Cambridge, Mass.; and
ACCI, Houston, and Micro-Mode, San
Antonio, which offer the same program.
With all modules, their software costs
between $5,300 and $6,300.

ELECTRONIC SPREADSHEET

umber-crunching operations are
|\| what spreadsheets do best.

Once a series of assumptions are
entered, including formulas for how
some result should be calculated, the
architect can sit back and play “what if”
games and the program will make the
calculations.

Architects use spreadsheets to bud-
get, to analyze the probable profitability
of a project, to schedule staff needs, for
basic engineering calculations.

Spreadsheet templates, or overlays,
usually are exchanged between friends
like freeware at a computer club, but
occasionally the templates are good
enough to acquire commercial value. An
example is Enercalc Engineering Soft-
ware by Michael Brooks. Enercalc,
priced at $795, is a library of structural
design and analysis routines for timber,
steel, concrete and masonry. It comes
with detailed, well written instructions.

For years, the best selling computer
program of any kind has been a spread-
sheet—currently Lotus 1-2-3, at $495.
Whether it is the best is another subject.
Various shoot-outs have rated Frame-
work |l and SuperCalc 3 higher. Multi-
plan, another winner, is priced at only
$195. The Smart spreadsheet is faster
and has better graphics. All perform es-
sentially the same functions.

COMPUTER-AIDED DESIGN

ffordable systems now are avail-
A able to draw plans, elevations,
renderings and models faster
and, some say, better than by hand. The

drawings generate a database that can




DESIGNING THE FUTURE

How does the Hartsfield configurations were developed “EVE“ THE
Atlanta International Airport manage — in 20 minutes.
45 football fields of facilities? Hartsfield has been called
With CADVANCE. The PC-based the airport of the future. And ’
professional architectural Computer-  CADVANCE helped make it happen.
Aided Design system. CADVANCE is the lafest in a con-

DMA Architects Inc. main- tinuum of CalComp design products
tains the entire airport design on from PC-based software to large
CADVANCE—including more systems. No wonder CalComp
than 130 gates at 5 concourses, has the most CAD products instal- AI RPORT
4 runways, and an underground led among architects and facilities
transit system. And that lets planners. Call (800) CALCOMP for ,
DMAs 5-person firm operate at the name of your nearest CAD- IS“ T Too BIG
a 25-person level. VANCE dealer. Or write: CalComp,

DMA uses each of CADVANCE's 200 Hacienda Drive, Campbell, CA
127 layers to define one aspect of 95008 (TELEX 188746). F R

the drawing. From walls to plumb- And start designing the

ing. From landscaping to aircraft future yourself. "9y
configurations. So ifs easy to PY
consider proposed modifications. Dervek Muehlh ALA
Recently, for example, four alterna- CA LCOM P rvehansen A

tive International Concourse gate A Sanders Company

.

¢ 1986, CalComp

CADVANZCE

THE ARCHITECTURAL CAD SYSTEM.
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MOVING UP IN APPLICATIONS
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Corporute logos are
easy to integrate into
presentations with
Diagraph, a business
graphics program by
Computer Support Corp.,
Carrollton, Texas. Samples
shown here were drawn
with a Hewlett Packard
7550 plotter.

be used repeatedly and in new ways to
achieve impressive gains in productivity
and accuracy.

The last of the fears that CAD might
prove to be an unsuitable tool for serious
architects faded last year when CAD
systems were purchased by two of the
world’s best known design firms, |.M. Pei
& Partners and John Burgee Architects
With Philip Johnson. They chose the
Graphics Design System by McDonnell
Douglas.

The run-away best seller is Autocad,
a 2-D program by Autodesk. It costs
$3,500. But a panel of 24 architects pre-
ferred Datacad by Microtecture. They
also gave high marks to Cadvance by
Calcomp and Versacad by T & W Sys-
tems. An impressive bargain, they said,
was Drafix by Foresight Resources. It
costs $300. For a 3-D program, the pan-
el favored Mega Cadd and Point Line.

Leaders among the more powerful
systems include Intergraph, Sigma De-
sign, Calcomp, Skok, Prime, Computer-
vision, HOK/CSC, Holguin and Arrigoni
Technology. They sell turnkey CAD at
prices that start above $25,000.

NON-CAD GRAPHICS

he two main divisions of this ap-

I plication are analytical graphics

and presentation graphics. Ana-

lytical graphics are for internal study;

presentation graphics are intended to
persuade.

Presentation graphics include still
applications (for slides, transparencies,
charts) and motion (for display on com-
puter or television screens). The best
program aimed at still presentations
generally cost $400 to $500; those in-
tended for motion start at that level.
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Top-rated presentation graphics
programs include ChartStar by Micro-
Pro, Overhead and 35mm Express by
Business & Professional Software, Ener-
graphics by Enertronics, Graphwriter by
Graphic Communications, Sound Pre-
sentations by Communication Dynamics
and Diagraph/Picture Perfect by Com-
puter Support Corp.

Most of them have drivers for the
Polaroid Palette, which makes prints or
slides directly from the computer.

Although programs that include mo-
tion tend to be expensive, IBM makes
one of the best and most affordable: PC
Storyboard.

DATABASE

wo capabilities are expected of a
I good database program: informa-
tion management and information
analysis. The less expensive programs
are easy-to-use list managers. More
money buys the opportunity to analyze
the information, change the data base
and generate specialized reports.

Architectural uses include change
orders, certificates for payment, trans-
mittals and the like. The architect enters
the project number and the computer
pulls the rest of the information from a
file and fills out the form. Specialized
databases can produce a bill of materi-
als from a CAD drawing.

The most popular database program
is dBase Ill, which lists at $695. R:Base
5000 by Microrim is at least as powerful
as dBase but faster and easier to use. It
costs the same.

Other well regarded database pro-
grams include Power Base and Corner-
stone. Paradox, Q&A, Nutshell, Reflex
and V-P Planner are good new pro-

grams unencumbered by the program-
ming complexities of dBase.

INTEGRATED COMBINATIONS

his category normally combines
I spreadsheet, word processor,
database and communication ap-
plications in a single, integrated family of
programs designed to exchange data
easily. For example, part of a spread-
sheet could be inserted in a letter with-
out jumping through the hoops neces-
sary with unrelated programs.

Early combinations sold poorly.
three of the programs or even all four
often were mediocre or worse.

The survivors are starting to do well.
Most are marketing their modules sepa-
rately to gain recognition for them. And
ability to exchange data files readily is
important in networks.

The leader is Lotus’'s Symphony at
$695, but reviewers generally credit its
sales to a strong spreadsheet. The PFS
family might be generating more sales,
but Software Publishing, the vendor, re-
ports each module separately.

The Smart series by Innovative Soft-
ware is more powerful than PFS and
better balanced than Symphony. It costs
$895.

Other contenders are Enable and
Framework II.

SOFTWARE UTILITIES

tilities include keyboard macros,
l I desk organizers, DOS file man-

agers, report generators, multi-
tasking environments, copy protection
breakers, spelling checkers, thesaurus
programs, text enhancers and many
more. Several handy programs will take
a spreadsheet that is too wide to fit on
an 82 by 11 sheet and rotate it 90
degrees.

The best selling utility vendor is Bor-
land. Its products include Sidekick and
Superkey. They become instant staples
on the best-seller lists when they were
introduced. Sidekick, a desk organizer,
is a veritable magician's bag of tricks.
Superkey generates macros (linked se-
ries of commands).

Norton Utilities is bag of different but
equally indispensable tricks. The most
useful will help recover a file inadvertant-
ly deleted.

1Dir (pronounced Wonder)byBourbaki
permits DOS commands to be executed
simply by pointing to function names. It's
salvation for all those users with less than
perfect mastery of MS-DOS.

Most utilities are priced under $100.
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heck out these systems at AlA ’86, June 8-11 in San Antonio and
A/E/C Systems 86, June 23-25 in Chicago.

For more information call or write us at
HOK Computer Service Corporation
802 North First Street St. Louis, Missouri 63102-2529
314 621 4700
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EQUIPPING THE
HIGH-TECH OFFICE

ecisions about hardware pur-
D chases are relatively easy, once
the software has been selected
and a budget established. The manual
for most programs has an appendix that
lists the equipment it supports. Trying to
work the other way—finding out what
software will run a specific piece of
equipment—is more difficult.
Nevertheless, if you are aware of a
superior new printer, for example, and
your software does not support it, you
might want to reconsider your choice.
The program might lag in other re-
spects, too.

COMPUTER

quipping the high tech office
E starts with the computer.

The powerful CAD systems
run on relatively few brands. One of the
most prominent is Digital Equipment
Corp. Its VAX line, including the popular
MicroVAX 11, is widely used.

McDonnell Douglas, for example,
runs on Digital and Prime computers.
Intergraph also uses Digital equipment
but modifies it to the firm’s own specifica-
tions. Sigma Design and Computervision
support the Sun computer. Both Prime
and Computervision also have versions
that run on their own computers.

In the microcomputer arena, IBM
has one-third of the market, the IBM

compatibles have a third and all others
have a third.

The best of the IBM compatibles are
made by such highly regarded compa-
nies as Compag, Texas Instruments, Ra-
dio Shack, Hewlett Packard, Zenith,
Wang and AT&T. There are many more.
They compete by offering superior per-
formance or lower price or both. One
way the compatibles achieve superior
performance is to run the computer fas-
ter—at 8 megahertz (mHz) compared to
6 mHz for the standard IBM AT.

Among the non-compatibles, Apple
Macintosh cannot be overlooked, espe-
cially if the applications will include pre-
sentations or business graphics.

More speed is the major demand by
architects who are upgrading or ex-
panding their computers. They are tired
of waiting while the computer redraws
the CAD screen or recalculates a big
spreadsheet.

How fast the machine runs depends
primarily on seven parts that can be
replaced or bypassed simply, either by
pulling out the original part and plugging
in a new part, or by installing a switch.

The IBM AT is blissfully open to such
tinkering. In other IBM micros, resolder-
ing would be necessary instead of just
re-plugging.

Alterations described here will not
cause the AT to blow up, although they
could cause a program to crash and

A ideal computer
workstation for an architect
might look something like
this, suggests office systems
manufacturer Herman Miller,
Zeeland, Mich. The product
line shown here is Ethospace.
Power is available at beltline
or baseline. Key components
are a 19-inch monitor with
digitizer and, to the right, a
data monitor and keyboard.
On a shelf below the key-
board is a Bernoulli Box

for data storage.
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they could raise eyebrows in the service
department if the AT needs repairs in
the future. No guarantees can be made.
Keep anything you remove. Save your
data files frequently. If the tinkering
works, great; if not, most firms supplying
the replacement parts offer a money-
back guarantee.

1. Replace the original 16 mHz timing
crystal with a faster crystal built to mili-
tary specifications. (The computer oper-
ates at one-half the rated crystal speed.
This means that a 12 mHz crystal will run
the computer at 6 mHz.) Ariel Corp.,
Flemington, N.J., studied how 500 other-
wise unmodified IBM ATs reacted to a
taster crystal and found that 99% ac-
cepted a 16 mHz crystal, 95% accepted
17 mHz, 87% accepted 18 mHz, 84%
accepted 19 mHz and 68% accepted 20
mHz. Ariel sells the crystals for $25.95,
guaranteed to work. Brian Roemmele,
the president, recommends buying 16
and 18 mHz crystals and returning one.
If 18 mHz works, try a higher speed. If
this sounds risky, Megahertz Corp., Salt
Lake City, sells a device with 12 and 16
mHz crystals and a switch to choose
between them. The price is $69.95.

2. IBM, evidently distressed at the
growing use of speed-up crystals, last
October altered the AT’s BIOS chip. If it
finds a crystal operating faster than 6
mHz, the current version of the AT will
not work. The peripheral industry took
just four months to overcome this hurdle.
Ariel and Megahertz now offer crystal
devices that run initially at 6 mHz to
satisfy the BIOS chip and then shift into
overdrive—user-selectable up to 12.5
mHz. The price is $89.95 from Ariel and
$99.95 from Megahertz. They also work
on pre-October ATs.

3. If the computer won't run faster than
8 mHz, consider replacing the Intel
80286 microprocessor chip. At least two
firms now build a faster version. The
price from Ariel is $299.95. With an im-
proved 80286, the success rate of a 20
mHz crystal climbs to about 90%, Roem-
mele said, and he would recommend
trying a 22 mHz crystal. Processor chips
should be handled carefully according
to directions to avoid damage from stat-
ic electricity.

4. If afaster processor doesn't solve the
problem, try replacing the RAM chips.
Standard chips are rated at 150 or 200
nanoseconds. A better bet would be 120
or even 100 nanosecond chips. The
price of 512K of memory in 120 nano-
second chips is $153 from Ariel. The
100s cost $250. RAM chips should be




Every

now and then
something better
comes along.

Solutions from Sigma Design... all
the features of high-end CAD on an IBM® PC-AT.

Productive Drafting Tools, Extensive
Architectural Applications, Spectacular 3D Modeling, CAD

HVAC Design and Drafting, Structural Design and S @ “_ U! —“_- " @ N S

Drafting, Space Planning and Facilities Management.

SAIGMA DESIGN
Solutions... the innovative software

you have come to expect from Sigma Design, now at

PC prices. Something better really bas come along.

Sigma Design, Inc.
61 Inverness Drive East
Englewood, Colorado 80112
“ CAD SOLUTIONS" is a registered trademark of Sigma Design Inc.
800-525-7050 .

IBM" is a registered trademark of International Business Machines Corporation
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EQUIPPING THE HIGH-TECH OFFICE

handled carefully to avoid damaging
their legs or driving them into an unwary
thumb.

5. Memory boosting boards that take
RAM above 512K currently present a bit
of a speed limit. AST, a leading manu-
facturer of the boards, says its Advan-
tage board is more likely to accept the
higher speeds than the Rampage, forc-
ing buyers to choose between expand-
ed and extended memory.

6. The graphics card also must be ca-
pable of handling a higher speed. Ver-
mont Micro Systems, for example, guar-
antees its card for 10 mHz.

7. Replace the original 80287 co-
processor chip, which runs at an effec-
tive speed of 4 mHz, with one that runs
at 8 mHz. Microway Corp., Kingston,
Mass., sells an assembly that plugs into
the original socket for $395. The 80287
chip performs the mathematics required
to display geometric figures on the
monitor.

We tried running Datacad on a pre-
October AT at the higher speeds. The
Megahertz and Microway devices run-
ning at 8 mHz presented no problem. A
20 mHz crystal from Ariel caused Data-
cad to throw out stray vectors and even-
tually crash. We then replaced the
80286 processor and substituted 120
nonosecond RAM chips from Ariel. This
enabled us to draw satisfactorily. A 22
mHz crystal would not run the IBM diag-
nostics program properly and the com-
puter would not work at all with a 24 mHz
chip.

But the speed of the AT operating at
10 mHz and refreshing the screen at 8
mHz was breathtaking. Crowds gath-
ered to ooh and aah. Reporting the price
to the kibitzers sent them scurrying for
pencil and paper to write down phone
numbers of the vendors.

PERMANENT STORAGE

he architect needs a hard disk.

I Relying solely on floppy disks is

not recommended, even for the

sole practitioner, in part because it is too

slow. Hard disks of 10 megabyte and up

are widely available, but they should be

purchased with a back-up system, often
tape.

Another option is a Bernoulli Box by
lomega Corp., Roy, Utah. It provides
dual removable cartridges with 10 or 20
megabytes each and combines the ad-
vantage of floppy and the hard disk. The
dual 10 megabyte system lists at
$3,700, or the dual 20 at $4,700.
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GRAPHICS DISPLAY

he monitor and its controller card
I should be purchased as a
matched set to avoid flicker.

The IBM enhanced graphics display
(EGA) with 16 colors and a resolution of
640 by 350 pixels lists at $1,600 and is
adequate for today's needs. The next
step up, which offers 256 colors and
slightly better resolution, positions the
architect for the advent of solids model-
ing and rendering routines. The list price
is about $3,500. Don't buy a color
screen without comparing the Autocad
“Chroma" file in 16 and 256 colors.

Leading in professional-grade dis-
plays include Vermont Micro Systems,
Winooski, Vt., and Verticom of Sunny-
vale, Calif. CAD software programs like
Personal Architect by Computervision
also are starting to take advantage of
VMI's build-in routines for 3-D modeling.

PLOTTER

lotters also are a necessity for ar-
Pchiteots. Plotters have two uses:

production drawings and presen-
tation graphics. Printers are starting to
erode the presentation graphics market
and electrostatics are attracting interest
on the upper end.

The market leaders in pen plotters
are Hewlett Packard, Houston instru-
ments and CalComp. IBM Instruments
makes splendid small plotters for pre-
sentation graphics. Prices range start at
several hundred dollars for small plot-
ters to $13,000 for a 36 by 48 inch
model.

One of the newest entries in the field
is a 36 by 48 inch plotter from Houston

Smun Walls is one of

the hottest architectural
applications being developed
at Sigma Design, Engelwood,
Colo. Intersections of walls of
different widths are trimmed
and cleaned up automatically.

Instrument for $5,995. This single-pen
plotter is called the DMP-56.

PRINTER

very computer needs a printer.
E Early printers produced only text,

much like the output of a typewrit-
er. New printers do graphics or color or
both.

Options today are laser, ink jet and
dot matrix. Daisy wheel printers are
becoming obsolete and thermal print-
ers aren't far enough advanced to
recommend.

For black and white output, the la-
sers may make everything else obso-
lete. The Hewlett Packard laser has
about 70% of the laser market. Its Plus
model lists at $3,900. The Apple laser is
superior in most respects but it also is
more expensive.

The run-away best selling dot matrix
printers are made by Epson. Other well
regarded dot matrix printers are made
by IBM, NEC, Brother and Toshiba.
Leaders in ink jet technology are Diablo,
Quadram, Xerox and IBM.

INPUT DEVICE

n additional input device is re-
A quired for CAD. Architects must

choose between a mouse and a
digitizer.

Those who choose a mouse next
must decide on the number of buttons
and whether they want an optical or me-
chanical mouse. Two or three buttons
are the usual options. In digitizers, the
choice is between a stylus and a puck
as pointing devices. And pucks come
with 1 to 16 buttons.




ATTENTION ARCHITECTS....

LOTUS 1-2-3 Applications For Architectural Engineering!

The world’s best selling, most productive software is now YOUR OWN ARCHITECTURAL
ENGINEER!

The survey noted in the article on page S-3 shows you listed SPREADSHEET applications as
the HIGHEST PRIORITY on your list of software purchases for 1986 . . . .

.. .. So get started now by taking a close look at this Powerful, and Easy-To-Use office
automation tool.

With the use of LOTUS 1-2-3, our Architectural Engineering package of 40 design/analysis
programs completely automates any repetitive design calculation you perform everyday.

“We weren’t too sure about using
LOTUS 1-2-3 for design calculations,
but after 2 hours we were up to speed
and VERY impressed”
William Lee, AIA
Los Angeles, CA

The ENERCALC Library of programs uses
the full-screen editing ability of LOTUS
1-2-3 to its full potential, reducing your
workload to a simple ‘fill-in-the-blanks’
session.

With hundreds of user’s nationwide,
ENERCALC has proven that there IS a
revolutionary way to use your computer . . . .
with the power of LOTUS 1-2-3 utilizing
custom applications for the A/E profession.

Also, inquire about the development of our
AutoCAD interface, find out what is being
developed, and interact with us on it’s uses
for your office.

Find out more about this revolutionary software, and why Small A/E offices, Fortune 500

Companies, Building Departments, and Universities nationally and abroad are using
ENERCALC A/E software, by contacting:

1-800 - 424 - CALC

_ or
or write: /| [EMIEIRGALC A/E Software L=l G20 = 150
160 Newport Center Drive, Suite 116
Newport Beach, California 92660 Circle 41 on information card

Software available for virtually all MS-DOS microcomputers using LOTUS 1-2-3 or SYMPHONY. Demonstration Packages
available. VISA and MASTERCARD accepted. Dealer inquires invited. Nationwide references available. Lotus 1-2-3 &
Symphony are registered trademarks of Lotus Development Corp., Cambridge, MA. AutoCAD is a registered trademark of
Autodesk, Inc. of Sausalito, CA.




WE WORK BEST
A JAMB.

The newest
smoke and air
peratures.

TESTED

With Pemko's SiliconSeal smoke infiliration-tested and
fire labeled and listed gasket you get exira protection.
We proved its performance in laboratory tests.

A product of aerospace technology, Pemko's silicone
rubber formulation meets FAR 25.853 and remains non-
toxic when things get too hot for others. SiliconSeal won't
deteriorate. It won't crack. And won't adhere to or mar
door finishes.

EASY TO INSTALL

Installing Pemko'’s SiliconSeal gasket is easy. Simply
peel off the adhesive backing and place the gasket in the
door jamb.

. So don't get caught in a jam. Install Pemko Silicon-
eal.

Professionals don’t put up buildings without us.
92  ARCHITECTURAL TECHNOLOGY Circle 42 on information card

door weatherstrip stops dense
infiliration even at elevated tem-

Pemko announces
SiliconSeal: A
Smoke Tested
Gasket that seals
out smoke, air and
sound.

Just send this coupon to Pemko for specifications and

FREE SAMPLE

COMPANY NAME

NAME TITLE

ADDRESS

CITY STATE ZIP
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Ventura, CA 93006
(805) 642-2600
Memphis, TN 38118
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GLAZED FRAMING )
SYSTEM

Amarlite Thermafront is an insulated framing
system that can be glazed from the inside or
the outside of low- to midrise storefronts.
A polyurethane bridge provides a positively
bonded thermal break between the exterior
and interior sections of the framing members.
The Thermafront system features a 2V%-
inch by 4%-inch frame member size that can
accommodate 1-inch, %-inch and Y4-inch insu-
lated glass. A continuous gutter subsill pro-
vides a base for weepage. The system’s two-
piece mullion design allows screw splining of all
joints with only two screws, rather than four
screws as required for traditional shear-block
or clip systems.
ARCO Building Products, Atlanta, Ga.
Circle 55 on information card

STRUCTURAL
GLAZING

Planar tempered 10mm or 12mm glass panels
are bolted to vertical mullions with counter-
sunk bolts. The exterior surface of the wall is
thus perfectly flush. The glass can be clear,
tinted bronze or gray, or reflective. Finishes
for the mullions can be glass, steel or alumi-
num. Planar is also offered as an insulated unit.
Pilkington, (North America) Limited,
Ontario, Canada

Circle 56 on information card

CURTAINWALL SYSTEM

“Horizon,” a curtainwall system composed of
prefabricated vertical mullions, panels and
horizontal members, is engineered, tested
and packaged for simple on-location assembly.
“Horizon” offers excellent thermal perfor-
mance and rain-resistant pressure equaliza-
tion, according to the manufacturer. The
appearance of the basic wall system can be
upgraded with panels of aluminum, stainless
steel, glass or stone. Special features include
nine standard metallic fluoropolymer colors
and dimensional covers for vertical and hori-
zontal members. A compatible strip window
system is offered to give designers further
flexibility.
Cupples Products Division,
H.H. Robertson, St. Louis, Mo. |
Circle 57 on information card

Product information compiled and written by
assistant editor Amy Light.

MAY/JUNE 1986 93



LOW- AND MEDIUM-MODULUS
SEALANTS

Spectrum 1 low-modulus and Spectrum 2 me-
dium-modulus silicone sealants are one-part
moisture-curing sealants formulated to have
the physical properties and adhesion traits of a
standard silicone sealant.

Spectrum 1 is designed for use in joints
where high movement is expected. It features
movement capabilities of + 100 percent and
—50 percent, making it effective for expan-
sion, control and lap joints.

Spectrum 2 is a neutral-cure silicone formu-
lated for general-purpose caulking and glazing

applications, including cap beads, toe beads
and heel beads/air seals. The sealant is said to
be well suited as a weather bead in butt (two-
sided) and stopless (four-sided) glazing sys-
tems and for sealing joints within the curtain/
window wall systems. Its movement capability
is + 50 percent in extension and — 50 percent
in compression.

Both sealants are designed to exhibit excel-
lent tear resistance throughout a wide temper-
ature range and a life expectancy of more than
30 years.

Tremco, Cleveland, Ohio
Circle 64 on information card
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COMPOSITE WALL PANEL

Composite wall panels by AEP are con-
structed of an aluminum paper honeycomb
core bonded to metal skins. Panels can be
used for both exterior and interior building
applications.

The metal skins are bonded to the core with
a special adhesive so that both sides of the
panel maintain the same surface tempera-
ture—precluding differential expansion/con-
traction. The panel is classified as a noncom-
bustible because it is an all-metal composite.

The wall panel is also designed with male/
female joints, which allow joint edges to float
as the building moves because of high winds,
seismic sway or thermal load. A water bar
formed by the male edge of the joint creates a
barrier that makes it difficult for wind-driven
water to reach the sealant.

Panels are available in lengths up to 30
feet and widths to 60 inches, and are offered in
a variety of finishes, textures and colors.
Architectural Engineering Products,
Dallas Corporation, Dallas, Tex.

Circle 63 on information card

ARCHITECTURAL PANEL
BROCHURE

A new line of nonasbestos architectural panels
said to possess the same performance charac-
teristics and appearance as their asbestos-
cement counterparts is described in a 24-
page, color brochure from Manville. The pan-
els are used for fasciae, soffits, spandrels,
interiors and entire dry-built walls in commer-
cial, multiunit residential, institutional and in-
dustrial buildings.

In addition to describing physical properties
and design characteristics of each panel type,
the brochure provides installation details and
illustrations.

Manville, Denver, Colo.
Circle 65 on information card

LOW-REFLECTANCE SPANDREL
GLASS

Spectraclad architectural panels consist of V4-
inct heat-strengthened glass with a ceramic
enamel coating fired to its exterior surface. A
protective overcoat creates a matte, opaque
surface that looks like metal.

The proprietary overcoat is designed to re-
sist scratching, fading, chemical attack and
environmental degradation, and is a nonwet-
ting agent that resists staining.

Eight standard colors and a range of
custom-specified hues are offered.

PPG, Pittsburgh, Pa.
Circle 66 on information card
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The secret of a successful architectural
practice is combining good design with
good financial management. Unfortu-
nately, many design firm principals find
themselves stretched thin trying to do
both—and not doing their best at either.

Harper and Shuman, Inc. can
help-with CFMS, the most compre-
hensive, fully integrated computer-
based financial management system for
architectural firms. CFMS was created
by, and specifically for, design profes-
sionals, and is sponsored by the Ameri-
can Institute of Architects.

*CFMS is a Registered Trademark jointly owned by Harper
and Shuman, Inc. and the American Institute of Architects
Service Corporation.

Harper and Shuman, Inc. has over 10
years of experience working with more
than 400 design firms throughout the
United States and Canada. The CFMS

package has been designed as an inte-

Harper and Shuman

and CFMS*

grated system that will provide for all
the financial management needs of
design firm practice—in project cost
control as well as general accounting,
CFMS is supported through com-
prehensive documentation, systems
design and custom programming. On-
site consultation, in-house seminars,
classroom training sessions and phone-
in consultation are available from
Harper and Shuman’s staff of skilled
financial management specialists.

Whether your firm is large or small,
Harper and Shuman has the right prod-
uct and service options to meet your
needs—from MICRO/CFMS software for
operating on in-house microcomputers

like the IBM PC or DEC Rainbow, to

CFMS software for DEC VAX or Prime.

Or, use our low cost timesharing ser-

vices as an easy way to get started.
Harper and Shuman, Inc. can help
with the financial management—
the good design is up to you!

Call us today for more information.

Harper and Shuman Inc.
68 Moulton Street

Cambridge, Massachusetts 02138
617/492-4410

625 Third Street
San Francisco, California 94107
415/543-5880

Crrcle 44 on information card
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LOW-MODULUS SILICONE
SEALANT

Chem-Calk 1000 is a neutral-cure, low-modu-
lus silicone sealant specifically formulated to
compensate for dynamic movement in porous
substrate materials. The sealant, according to
the manufacturer, exhibits excellent unprimed
adhesion to glass and metal.

Suggested applications are metal curtain.

walls, and expansion and control joints in pre-
cast or prestressed concrete, brick and archi-
tectural stone. For glazing applications, the
sealant can be applied with or without glazing
tape.

Bostick Construction Products
Huntingdon Valley, Pa.

Circle 67 on information card

WINDOW GASKET SYSTEMS

Dry Set window-gasket systems come in more
than 30 Lock-Strip gasket designs. All win-
dow-gasket systems are factory-fabricated
and sized to fit standard and hard-to-fit open-
ings. The systems are designed to support

differently expanding materials without leak-
age. Gasket components flex and withstand
continuous exposure to the elements without
deterioration.

Maloney Precision Products,

Houston, Tex.

Circle 68 on information card

SEISMIC GAP FILLER

Zipout collapsible seismic gap filler is made of
layers of compressible foam “slats” held to-
gether by a reinforced plastic tape. The joint
filler material is the same as the manufactur-
er’s seismic Gap Filler II, which is used in
various nuclear power plants and projects sub-
jected to seismic movement.

Zipout removable seismic gap filler can be
supplied to fit joint widths from 1 inch to 9
inches, lengths of 48 inches and heights of 20
to 25 feet. The Zipout filler is made of “slats”
Ys-inch or 2-inches thick.

A fire-resistant joint filler offered by the
manufacturer can be used to close the void left
by the removal of the seismic gap filler. The
filler also prevents water and debris from get-

ting into the gap or joint.
Progress Unlimited, New York, N.Y.
Circle 69 on information card

SMOKE-RESISTANT SEALANT

A smoke-resistant sealing compound called
Thermafiber Smoke Seal, used in combination
with foil-backed insulation, is designed to im-
pede the passage of smoke and noxious gases
in openings where floor-slab edges meet cur-
tain-wall spandrels. The sealant can also pro-
continued on page 98

—

ARCHITECTURAL

Experienced instructors provide the hands
on training and knowledge necessary to
master the system. Small classes with
individual stations allow for personalized,
applications orientated training.

DIRECTOR OF
PRODUCTION

Established Los Angeles office seeks systems
oriented individual to direct and manage staff of
50. Candidate must be a licensed architect with
12-15 years experience in production and
management. Must be strong leader with excel-
lent communication skills. Experience with
medical facilities preferred. Send resume & salary

PROGRAMS OFFERED:
ANVIL- 1000MD

A

MICROTECTURE
AJTOCAD

For information contact Art Bianconi,
Director of Training

In New Hampshire Call: 1-603-898-1462

In New England Call: 1-800-423-4587 history to:
In New Jersey Call: 1-201-494-7722
Out of State Call: 1-800-524-1532
SEARCH COMMITTEE
1015 Gayley Avenue
Box 1174

THE SOURCE FOR ALL YOUR CAD NEEDS
190 Lincoln Highway, Edison, NJ 08820

Los Angeles, CA 90024

Circle 45 on information card Circle 46 on information card
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BEH cappMART

CADDMART SHOPPERS!!

CADDMART ANNOUNCES
THE PROFESSIONAL ARCHITECT’S

DATACAD WORKSTATION

CADDMART WISHES TO ANNOUNCE, IN CONJUCTION WITH THE AMERICAN
INSTITUTE OF ARCHITECTS' DECISION TO SELL DATACAD SOFTWARE (BY

MICROTECTURE) AT A SIGNIFICANT DISCOUNT TO THEIR MEMBERSHIP, A
DATACAD WORKSTATION THAT IS:

CONFIGURED WITH NAME BRAND COMPONENTRY;

FULLY IBM-AT, -XT, -PC COMPATIBLE

SERVICED NATION-WIDE BY THE DISTINGUISHED TRW SERVICE NETWORK AND
BY CADDMART

FULLY DATACAD COMPATIBLE
HIGH-SPEED FOR CAD APPLICATIONS

COMPATIBLE WITH CADDSTAR, AUTOCAD, CADVANCE, CADPLAN , VERSACAD
ETC. AS PRIMARY OR ADD-ON WORKSTATIONS.

EXAMPLE: FOR AN IBM-AT LOOK-ALIKE, 30Mb HARD DISK, 1.2Mb FLOPPY, 80287,

8Mhz CLOCK, PLOTTER, EGA-TYPE COLOR MONITOR AND GRAPHICS CARD, AND
MOUSE SYSTEMS MOUSE:

onry $4995.00 covpremsy

OR ONLY $195.00 PER MONTH
CALL CADDMART TODAY FOR INFORMATION:

1-800-638-2740

IN TEXAS (HAPPY 150th BIRTHDAY TO YOUUUUUU) CALL 1-214-248-0768
IF YOU SAY “HAPPY BIRTHDAY” WE'LL TAKE THE CALL COLLECT!!

WE SELL THE FINEST HARDWARE AND SOFTWARE AT DISCOUNT PRICES:
CALL US AND SAY “REMEMBER THE ALAMO” AND BUY A CALCOMP 1043 GT FOR
ONLY 87300.00 COMPLETE!

FINE PRINT: IBM-PC, -XT, -AT, AUTOCAD, CADDSTAR, CADVANCE, CADDPLAN, VERSACAD, MOUSE SYSTEMS, CALCOMP, CADDMART, and PROBABLY EVEN TEXAS ARE
REGISTERED TRADEMARKS. IF YOU HAVE WANTED INTO CAD, NOW IS THE TIME! ANYBODY CAN AFFORD $195.00 A MONTH. SORRY, NO GINSU KNIVES. ALL PRICES F.O.B.
DALLAS, AND SUBJECT TO CHANGE WITHOUT NOTICE. OUTSIDE OF TEXAS YOU SAVE THAT NASTY OL' SALES TAX

Circle 47 on information card



continued from page 96

vide a smoke barrier at “poke-through” open-
ings in walls and floors.

USG Acoustical Products,

Chicago, Ill.

Circle 58 on information card.

PREFORMED EXPANDING-
FOAM SEALANT

Emseal and Emseal Greyflex are two impreg-
nated preformed compressible sealants that
provide permanently elastic weathertight
seals for all prescribed conditions of joint
movement, according to the manufacturer.

Both sealants are produced by combining
elastic, high-density, open-cell polyurethane
foam with either polymer-modified asphalt
(Emseal) or stabilized acrylics (Emseal
Greyflex). The sealants are factory pre-
compressed to less than joint size; the mate-
rial expands to fill and seal after the joint is
placed.

Emseal is designed for high-performance
expansion and control joints in high-traffic
areas, such as parking garages, concrete road-
ways, bridges and plaza-decks. Emseal

Greyflex is intended for vertical and horizontal
joints in building facades. The Greyflex is said
to be particularly suited to metal cladding sys-
tems, curtain-walls and skylights.

Emseal, Stamford, Conn.

Circle 59 on information card.

HIGH-PERFORMANCE
SEALANTS

LP polysulfide liquid polymer sealants for cur-
tain walls and highrise structures adhere to
almost any surface to provide a weatherproof
seal, according to the manufacturer. With a
high resistance to UV, the compound has appli-
cations in insulated glass units, patio doors and
windows for environmental chambers.
Morton Thiokol, Chicago, Ill.

Circle 62 on information card.

FOAM SEALANT TAPES »

Will-Seal precompressed expanding foam seal-
ant tapes are designed to provide watertight,
weathertight or draft seals, depending on the
need and the size of the joint to be sealed. The
foam tapes are made of specially impregnated

polyester/polyurethane and are guaranteed by
the manufacturer never to shrink or become
brittle. To simplify installation in any weather
without special joint preparation, the tapes are
compressed smaller than the joint opening and
are equipped with a self-adhesive strip; once in
place, they expand on their own.

The tapes are available for vertical and hori-
zontal joints, and joints at or below grade.
They are supplied in both self-adhesive rolls
and sticks. Colors are standard black or neu-
tral gray.

Will-Seal Construction Foams,
a division of illbruck, Troy, Mich.
Circle 60 on information card

A New Design Solution For An Age Old Problem...
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Maintaining the historical aesthetics
while using the latest technology
available. The Custom Window
8300 series provides the
advantages of thermal barrier
construction with true divided light
fenestration.

Our experienced engineers are
available to assist in the design of
a custom window system to meet
your unique architectural
application.

2770 So. Vallejo St.
Englewood, CO 80110

Circle 48 on information card




Why you should revise the way
you revise your Sspecs.

Remember how many times you redid your specs on the last
job? Automate your specifying system and you can update
and revise them almost as quickly as design decisions are
made. No more tedious rewrites. With MASTERSPEC®
diskettes and your computer screen, you spend more time
doing great work instead of grunt work. Make previously
deleted material reappear at the push of a button. Get
clean copy of your revised specs in minutes without
clerical nightmares. All of which will revise the way

you feel about doing revisions from now on.

e‘?o W
cds
B

STONEWORF
FLAT SLAB
CARPETING
FINISHES
P

STERSPEC®

yyew

In hard copy & diskette

It takes a lot of work out of
a lot of your work.

SPEC THIS OR CALL 800-424-5080.]
You'll receive your complimentary portfolio complete with

MASTERSPEC® Table of Contents and a sample
MASTERSPEC® section.

THE
AMERICAN

Name

INSTITUTE

Title

Firm

Address

SERVICE City State Zip
CORPORATION ( )

Telephone

I MAIL TO: AIA Service Corporation
1735 New York Ave., NW, Washington, DC 20006 J
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Specify National—

the Practical Choice, by Design.

I AIA members

E——=+—— deserve National

aseres  waw | gttention® And all
M wsemeew | the special services

that includes. See for yourself. When
you compare the cars, the rates and
the conveniences, National Car
Rental is a great travel value.

Special low unlimited-

mileage rates.

Just show your AIA Executive Card
at the time of rental at most major
locations to receive the special low
rates for which you qualify. You pay
for the gas you use and return the
car to the renting location.

“No strings” One-way rentals.
National has designated a portion of
its fleet for one-way travel. That
allows us to give you a one-way rate
that's just $15.00 a day more than our

-y |

-
g e

e -~

e e i Sy

regular low rental rates. And there’s
no drop-charge at participating
locations.
Top-condition cars.
National’s cars were named
% “best in overall condition”
by the United States Auto
Club in studies they conducted on
the major car rental companies. That
says a lot about our priorities and the
level of comfort you can expect. And,

you can select just the size and pop-
ular model to fit your driving style.

24-hour Peace of Mind.

" = | Considering the great con-
e dition of our fleet, you'll
IEEM  probably never need this
service. But it’s nice to know that
National provides 24-hour emer-

gency road service, backed b
Amoco Motor Club all across the

We feature GM cars like this Cadillac Sedan de Ville.

U.S. Assistance can be a toll-free
call away, anytime of night or day.

Guaranteed Reservations.

At National, you can call just 24
hours ahead to request a Guaran-
teed Reservation using most major
credit cards. Available at participat-
ing locations, this service gives you
leeway to allow for the unpredict-
able. If a meeting lasts longer than
expected, you can rest assured your
National car will be waiting—even if
you arrive up to 12 business hours
later than scheduled.

At National, we've got a plan for
your comfort and convenience. It's
called National attention.

For reservations and information,
call 800-CAR-RENT™" or your travel
consultant.

M National Car Rental,

4 ) In Europe, Africa and the Middle East
P it's Europcar. In Canada it’s Tilden.
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Expand your professional horizons.

Join IFRAA, the Interfaith Forum
on Religion, Art and Architecture.

IFRAA is an affiliate of the American Institute of Architects.

Increase your knowledge concerning the need of today’s Liturgist, Clergy, Artist and Building Committees. Better
understand the acting contemporary influences on modern design parameters.

IFRAA is an intemnational society composed of Architects, Artists, Church Administrators, Clergy, Building
Committees and Manufacturers. It is an ecumenical organization relating to all religious communities.

® National Architectural Design e FAITH & FORM journal ® National Conferences and Post-
Awards and Art Awards program ® Quarterly newsletter Conference Tours
Winning entries are featured in Circle 51 on information card ® Regional Workshops
traveling exhibits and FAITH & . — ey —

FORM journal. . p— r T e =3

Send coupon today for [FRAA membership information and FREE issue of FAITH & FORM journal.
To: IFRAA, 1777 Church Street, NW, Washington, DC 20036 Tel. (202) 387-8333

Name

Company
Address

City/State/Zip




Before you specity a
product, specity a directory:
MASTERGUIDE. .

MASTERGUIDE™ is exactly what you need, a complete
specifying and buying directory for architects,
contractors, engineers, and spec writers.
It’s the only comprehensive directory that
you can keep on your desk— right where
a directory belongs.

Over 70,000 suppliers are
included in an easy-to-use format,
organized in the 16 standard divi-
sions of CSI's MASTERFORMAT. And
with a directory that’s so complete,
those hard-to-find suppliers are
suddenly at your fingertips.

MASTERGUIDE is published
in five regional editions so
that wherever you work—
from Maine to California —
you have an extensive listing
of nearby sources.

This is the directory
designed by working pro-
fessionals for working
professionals. Because
you need quick, up-to-
date, and accurate pro-
duct information, you
need MASTERGUIDE. It’s
as simple to order as it is
to use: just pick up the phone and

call 1-800-874-7717, ext. 68; in /
California, call 1-800-831-6900, 2
ext. 68. /') KY\

N ANACT DAl IHINE
VIO LN I 1 ke

The Official Specifying and Buying Directory of The American Institute of Architects

Get What You Need, When You Need It.
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ONCE MORE INTO THE BREACH

BY JouN E HarTrAY JR., FAIA

P ] EAR THE WEST ENTRANCE TO
the Cathedral of Florence there
is an equestrian portrait of
Giovanni Acuto (1320-1394), one of
Italy’s foremost military heros.

As the leader of a highly disciplined
mercenary army, Acuto fought in the
service of Pisa, the Papacy and Flor-
ence. His tactical ingenuity trans-
formed warfare on the peninsula and,
judging from the length of his life, he
gave a fair value for the money to his
diverse clients.

Acuto entered Italian history sud-
denly, as a fully developed participant.
His military apprenticeship had been
served in his native England, where he was
called John Hawkwood. There, he was one of
the English commanders who invaded France
in 1337 in the Hundred Years’ War.

Medieval war was relatively inexpensive,
but still, 100 years was a long time for sus-
tained conflict. By 1360, the English had cap-
tured the French king, both armies were out of
money and the Black Death had increased the
body ceynt. A treaty, which resolved nothing
but which temporarily ended the hostilities,
was therefore signed.

Peace left Hawkwood with a choice be-
tween returning to unemployment in England
or finding another war. In this respect, north-
ern Italy appeared to offer rich opportunities.

When Hawkwood crossed the Alps, he
moved from the Middle Ages into the Renais-
sance. The urban republics had already begun
an economic and political challenge to the old
order. The Welsh longbow, which Hawkwood
and his armies brought with them, was all that
was needed to end the age of chivalry. Withit,
a common soldier was able to kill a horseman
of good family quickly. It was a very demo-
cratic gadget once adopted by the Italians.

Immigrants invariably carry their skills with
them. It is not surprising that colonial agri-
culture and arts and crafts tend to replicate the
techniques of the mother country. But the
Hawkwood-Acuto case is unusual in that Italy
seemed to be poised, waiting for English infan-

John E Hartray Jr., FAIA, is a partner at Nagle
Hartray Associates, Chicago. Hartray also
teaches at the Illinois Institute of Technology.
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try tactics, so that with one new piece of tech-
nology (the bow), history could proceed.

During the last 15 years, the construction
industry in the U.S. has benefited from a less
violent, but similar transfer of technology.
Once again, technically proficient Englishmen
found a receptive environment for their skills.

Now that we have the 12-part Uniformat as
a tool for organizing preliminary estimates and
outline specifications, it is difficult to remem-
ber life without it. But, in the '60s, there was
no uniform way of producing these docu-
ments. Architects had a choice between esti-
mates based on the floor area or cubic content
of a proposed design, or on a sketchy quantity
take-off based on incomplete drawings. Dodge
and Means published detailed unit prices that
were organized by trade jurisdictions but were
too fragmented to use as a design tool. Larger
offices employed old-timers who would squint
at details and grunt, “$25 a lineal foot.” As I
recall, the price never changed no matter what
you did to the detail.

A few general contractors provided concep-
tual estimates on negotiated projects, but
what was learned on one job could not be
transferred to another. Every estimator had a
personal system.

Then, gradually, it all seemed to clear up.
Estimating-information became available in a
form that assigned a unit cost to major building
assemblies, such as complete exterior walls.
The cost of generic structural systems could
be compared without designing and detailing
them. Better yet, the foundations, wall sys-
tems and roof assemblies all began to show up

in the same order in a lot of different
publications. We were all using the 12-
part systems-format, or Uniformat. We
had apparently reached a consensus
without having had a meeting.

Like the longbow, Uniformat arrived
fully developed as the result of the mi-
gration of a small band of Englishmen.

As far as I can tell, their journey be-
gan with Expo '67, the Montreal World’s
Fair, which attracted construction tal-
ent from all over the world. When con-
struction of the fair was completed,
many of its English builders moved
south. Those who were members of the
Royal Institute of Chartered Quantity
Surveyors (RICQS) brought with them es-
timating techniques. They also brought the
ability to explain those techniques in clear En-
glish. They added a touch of class to the plan-
ning and design process as well as a ruthlessly
logical approach to cost control.

Like Giovanni Acuto, they arrived at an op-
portune time. Interest rates and the cost of
options on land did not leave time for ex-
haustive design studies. Economic decisions
were being based on vague cost projections.
By the time a complete estimate could be
made, it was often too late to backtrack.

The uniform cost-reporting format estab-
lished by various committees of RICQS cut
through these problems.

In the mid-'70s, Hanscomb Associates, one
of the early settlers among the quantity sur-
veyors, was commissioned by the GSA to
draft a U.S. adaptation of the RICQS system.

The rest, as they say, is history. But history
is delicate; a lot depends on luck. A few years
later, French separatist sentiment might have
prevented a high level of British participation
in the fair. Later still, the Gramm-Rudman
approach to federal finance might have pre-
vented the GSA from investing in an easily-
installed national standard.

Uniformat’s British origin is hinted at by
some of its terminology: “superstructure” for
“frame,” “exterior closure” for “skin.” Site-
work and general conditions follow rather than
precede the building system, which seems a
bit like driving on the left side of the road. But
the format is useful, and I am grateful to the
chaps that brought it to us.



There's more to NYU's new Coles
Recreation Center than meets the
eye. Over half the space is below
grade. This buried building pro-
vides NYU students with facilities
for tennis, basketball, swimming
and diving, handball, racketball,
weight-lifting — and does it with
complete water-proofed integrity.
“We faced a special problem
when we designed the sports com-
plex for NYU,” reports Mr. Ralph
Heiman of Wank Adams Slavin
Associates, the architects for the
project. “There is an underground
brook that flows through lower
Manhattan. While its path is unpre-
dictable and varies from year to
year, its effects can be serious as
NYd learned when they built a
library near the Coles Center site.
In that project, NYU finally had to
use a permanent dewatering pump
system to control the build-up

University naturally makes

Architect:
Wank Adams Slavin Associates

Contractor: Corinno Civetta
Construction Corporation

Construction Manager: Tishman Realty
& Construction Company

smart waterproofing decision:
Volclay*Panels for below-grade
recreation sports center

of hydrostatic head. When we de-
signed Coles, we knew water could
be a serious problem and Volclay
Panels were specified to insure
water-tight foundation walls, sub-
floor, and elevator pits.”

Performance has been so satis-
factory that Volclay Panels have
recently been specified for a new
NYU law library.

Volclay is a high-swelling benton-
ite that is “packaged” in easy-to-
handle corrugated panels. The
panels can be nailed in place for
easy, accurate installation in almost
any weather or temperature. After
proper application to the below-
grade walls and sub-floors of struc-
tures, it swells when wetted to form
a gel-like barrier to water intrusion.
The gel automatically self-heals to
fill small cracks or voids caused
by settling or shrinkage. Because
Volclay Panels are made from a
naturally-occurring mineral millions
of years old, there's no deteriora-
tion with time.

Anyone can be university-smart
about waterproofing structures be-
low-grade — just specify Volclay
and graduate to a new level of
waterproofing integrity.

For more information about
Volclay Panels, call or write:

/A

AMERICAN COLLOID COMPANY

Building Materials Division

5100 Suffield Court « Skokie, lllinois 60077

(312) 966-5720 « TWX 910-223-0738 « TELEX 724-413

[J Please send more information (including case
histories) on Volclay Panels.

[J I'have a tough waterproofing problem. Please
have a consultant call, with no obligation on my
part.
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CREATIVE
CLOSERS
FOR

DEMANDING

DOORS

This dramatic entrance

to a popular shopping
mall beckons thousands
of people every day of the
year. The closers which
control this main entrance
were chosen for their
functional dependability
and aesthetic compatibility
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with the inviting, open
feeling of the architect’s
design.

The specifier’s choice:
LCN 4040 Series Super
Smoothee® Closers. The
power adjustment of this
heavy duty, non-handed
closer helps accommodate
shoppers. Hydraulic back-
check safely cushions
the opening swing and
Liquid X, which maintains

mner Schein Associates, Architects/Engineers, Brookline, MA.

a constant viscosity through
an extreme ra: ige of
temperatures provides
consistent operation.

For complete informa-
tion, see Sweet’s Section 8.
Or contact LCN Closers,
Princeton, IL 61356; (815)
875-3311. In Canada,
Ingersoll-Rand Door
Hardware, Mississauga,
Ontario, L5E-1E4; (416)
278-6128.

LCN CLOSERS

Part of worldwide Ingersoll-Ranu
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