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made saving energy beautiful.

Remodeling the First Alabama Bank in Montgomery
presented several challenges. Not only did it need an
easily installed, modern exterior, but increased energy

efficiency for the 70 year old structure was also a
major goal.

That's why Howmet's Architectural Products Divi-
sion was called in early.

Their answer was Howmet’s HP-175 Aluminum
Thermal Wall System. HP-175 is the only system
combining two important design features. First,

it is completely thermally isolated since interior
components are protected from heat and cold
transfer by non-reversible, non-conductive in-

jection molded clips. Additionally, HP-175 has a

continuous, patented P.V.C. water diverter in

horizontals to prevent water infiltration.
Howmet also brought a breath of fresh air to
the project with Revolv-o-vent. Designed to
glaze in like glass, this unique aluminum ven-
tilator system lets employees totally control
the amount of fresh air flow. The vent stays
open at any position without latches or
fasteners. When closed, Revolv-o-vent’s fin-
seal weathering material assures a tight,
thermally efficient seal.

Both Howmet products were installed with
virtually no interruption to the bank’s normal
routine.

In remodeling or new construction,
Howmet meets customers’ unique needs

with custom-tailored solutions. Call us at
(214-563-2624) and see.

HOWMET ALUMINUM CORPORATION

owni] A Member of the Pech ine Kuhimann Group
ARCHITECTURAL PRODUCTS DIVISION
P O. Box 629+ Tetrell. TX 75160 - (214) 563-2624

Where Ideas and Imagination Are Only The Beginning
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Columbia supertube!

Fluorescent lighting that goes up,...
over... down... or around Corners...
wherever you want it!

Columbia Lighting'’s versatile aluminum
supertube brings flexibility and sparkling colors
to architectural lighting. They may be suspended
from ceilings or bracket mounted on walls

in standard or custom sizes to fit your job. Lamp

Columbia Operation openings are symmetrically centered and
GTE Products Corporation each fixture retains its own “turnability” you
T.A. Box 2787 can aim it. For more information contact your

Spokane, WA 99220 ) 2
P Columbia agent or write us; we have answers

to lighting questions you've yet to ask
Specification
Lighting
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When Hewlett-Packard selects you to supply building system

It started with a building in This shaved the costs. Not just All of which makes the Vulcr:
Cupertino, California. Hewlett- because the lightweight nature of  system more economical than a tr:

Packard combined Vulcraft’s com- steel joists and joists girders makes itionally fabricated structural stee
puter designed steel joists and joist them easier and faster to erect than  system. Simply because it’s lighte
girders with a fast-track construc-  other, heavier systems. But also And faster.

tion schedule, and helped shave two  because supporting columns can be So much faster, that building
months off the construction time placed further apart. And foundation like those constructed for Hewlet
of the bulldmg size can be decreased. Packard can be delivered to the
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Because electrical and mechanical systems can pass The high \txength to weight of steel joists and Although the Hewlett-Packard buildings using the
through the open web of the joists and joist girders, joist girders can provide increased clear span Vulcraft system have basically the same structura
installation goes quicker. And changes can be made areas, because supporting columns can be design, the exterior features vary.

more easily when needed. spaced further apart.

Architects: Ehrlich, Heft & Rominger. Structural Engineers: Rinne & Peterson. General Contr rs: Rudolph & Sletten, Inc., Jacobsen Construction Company,
Vik Construction Company, E.A. Hathaway, Nielson Construction Company. Steel Contractors: McLean Steel, Inc., Western Steel Mfgr., Bannister Steel, Inc.




ey expect results.They got them from Vulcraft, all six times.

ner as much as two months ear-
-than if a traditional structural
stem were used. And the Vulcraft
stem has since been used in five

re Hewlett-Packard buildings: a
ond in Cupertino; two in Corval-
Oregon; one in Boise; and one in
n Diego.

The efficiency of Vulcraft's standardized column

Circle 3 on information card

The Vulcraft system can work
just as well for you. To learn how,

contact your local Vulcraft represen-

tative for your Joist and Joist Girder
Specification Guide. Or write
Vulcraft, P.O. Box 17656, Charlotte,
North Carolina 28211. (See Sweet’s
5.2/Vu.) Or call 704/366-7000.

We have the know-how. And we
have five plants located around the
country to make sure your deliveries
are on time. So your building can be
ahead of its time.

VULCRAFT

A Division of Nucor Corporation

'he Hewlett-Packard facility in Cupertino, California, the first of six to use the Vuleraft svsten

-

> : . tility € Vulcraft joists and joist girders can be designed

onnections speeds up steel erections and saves costs. joists and joist girders helps meet complex design to easily accomodate all lighting, heating, air

requirements like this unusual eight foot conditioning, wiring, duct and pipe requirements.
interstitial floor space.



EVENTS

June 29-July 1: Joint Development Mar-
ketplace, Capital Hilton Hotel, Washing-
ton, D.C. Contact: Urban Land Institute,
1200 18th St. N.W., Washington, D.C.
20036.

July 1: Call for papers, abstract deadline,
for presentation at the International En-
ergy Management & Facilities Improve-
ment Show, to be held Nov. 18-22 in Chi-
cago. Contact: Program Director, Expo
Management, Apparel Center, Suite 1048,
Chicago, I11. 60654, (312) 329-1284.
July 6-11: Lighting for Interior Designers
and Architects Seminar, University of
Colorado at Boulder.

July 14-18: Solar Design Short Course,
Oakland, Calif. (Repeat courses: Aug.
11-15, Washington, D.C.; Sept. 22-26,
Santa Fe, N.M.) Contact: Conferences
Group, Solar Energy Research Institute,
1617 Cole Boulevard, Golden, Colo.
80401.

July 17-20: North Carolina Chapter/AIA
summer meeting, Wrightsville, N.C.

July 19: Expo ’80: Solar and Wind, Jor-
dan College, Cedar Springs, Mich.

July 19-25: Management of Design and
Planning Firms Seminar, Harvard Univer-
sity, Cambridge, Mass. (3.0 CEUs
approved by AIA.)

July 23-30: Women’s School of Planning
and Architecture, Hood College, Fred-
erick, Md. Contact: WSPA, 2015 Erd-
man Ave., Baltimore, Md. 21218.

July 24-26: Stanford Conference on De-
sign, Stanford University.

July 26-31: Energy + Design Summer
Institute, Massachusetts Institute of Tech-
nology, Cambridge, Mass., sponsored by
the Association of Collegiate Schools of
Architecture and the Energy Department.
Contact: ACSA, 1735 New York Ave.
N.W., Washington, D.C. 20006.

July 28-Aug. 1: Principles of Construc-
tion Specifications Writing Course, Uni-
versity of Wisconsin, Madison.

July 31-Aug. 1: Construction Cost Esti-
mating and Bidding Seminar, University
of Maryland, College Park.

Aug. 1: Deadline for entries, 1980 Pre-
stressed Concrete Institute awards pro-
gram. Contact: PCI, 20 N. Wacker Drive,
Chicago, Ill. 60606.

Aug. 10-15: Building Economics Confer-
ence, New England College, Henniker,
N.H., sponsored by the Engineering
Foundation. Contact: EF, 345 E. 47th
St., New York, N.Y. 10017.

Aug. 19-21: Codes and Standards Con-
ference, San Francisco. Contact: Ameri-
can Society of Mechanical Engineers,
345 E. 47th St., New York, N.Y. 10017.
Aug. 19-21: Solar Energy Conference,
San Francisco. Contact: American So-
ciety of Mechanical Engineers, 345 E.
47th St., New York, N.Y. 10017.

Aug. 20-24: American Society of Inte-
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rior Designers annual conference, New
York Hilton Hotel, New York City. Con-
tact: ASID, 730 Fifth Ave., New York,
N.Y. 10019.

LETTERS

Where Are the Geniuses?: It is a telling
commentary on our current architectural
times when Guild House in Philadelphia
(Feb., p. 38) and other comparable
“postmodern” structures are rocketed
into the stratosphere, become Meccas for
students and even quasi-seriously are
compared with favor to masterpieces of
former eras.

Are Messrs. Miller, Scully, et al., really
to be believed? Where is there to be
found, in these waning years of the mil-
lennium, architects who have the depth,
the genius and sweep of a Frank Lloyd
Wright or a Corbu, who can help define
the multiple necessities and demands of
the 2000s? George Conklin, AIA

New Haven, Conn.

Information Requested: I am writing a
book to be entitled Great New England
Churches, to be published in the fall. It
will include contemporary as well as his-
toric churches. Would any reader with
examples of interesting churches in Maine
and New Hampshire please let me know?
Robert H. Mutrux, AIA
386 Ridgefield Road
Wilton, Conn. 06897

Going to ‘Lengths’ Against Metrics: “‘I
shall not change my measures for all the
metrics in China,” my wife of 50 years
said when I mentioned that ATA was
forming a metric board to prepare us for
metric acceptance in five years (MEMO,
no. 582).

A member of our church is a mechani-
cal engineer who wears a button with
“Metrics Now” on it. He is president of
such a society in our silicon Santa Clara
Valley. His company wants to sell, or is
selling, metric-made parts to metric na-
tions. There is, of course, no law against
this, but I believe it is unconstitutional to
restrict me—us—the building industry—
to metric measurements. I am against
“Metrics Now” because it will slow us
down and raise the prices of all our
products. Added inflation!

I've asked around for a consensus, and
I have discovered that our greengrocer
will not change his pound scales. And an
Air Force colonel told me to ask, “Why
should our planes be designed in metrics?”
(So they’ll be easier for the enemy to copy?)

My proposal is simple: that we quietly
set up anti-Metrics Now committees in all
AIA chapters and simply call them metric
committees. When our building friends
ask about them, we explain frankly that
they are really anti, and we are looking

for the Metric Now nuts.

When I was at Nela Park designing and
inventing for the General Electric lamp
department, I was asked how long we
should make fluorescent lamps. My an-
swer was easy: “Fit them to our building
module of four feet.” They did, and we
have them as they are today. I doubt very
much that GE will change over to metric
lengths without a fight. GE would have
to make both lengths for years in order to
furnish both the old buildings and the new
metric ones.

My wife wants to know why I can get
so serious about something that I know is
wacky for the building industry, which
never will become 100 percent metric.

Charles T. Masterson, AIA
Sunnyvale, Calif.

A Challenge to AIA Components: Last
fall, the JOURNAL published a letter I
wrote in which I suggested that AIA’s
chapters help restore Frank Lloyd
Wright’s Unity Temple in Oak Park, Ill.,
by donating $225 per chapter. My
thoughts were inspired by an article in
the June 1979 issue (p. 32) on restora-
tion efforts.

It is with great pride that I report that
the little “desert” chapter of Las Vegas/
AIA has sent Unity Temple’s Restoration
Foundation a check in the amount of
$225.

I would like to reiterate our challenge
to other AIA chapters. Send your contri-
butions to Unity Temple, Restoration
Foundation, P.O. Box 785, Oak Park,

I11. 60303. Harry E. Campbell, A1A
Las Vegas

Corrections: The Mid-Atlantic Center, Hot
Springs, Ark., which was honored in the
American Institute of Steel Construction
awards program, was a joint venture by
Stuck Frier Lane Scott Beisner Inc., Little
Rock, Ark., and E. Verner Johnson &
Associates, Inc., Boston (see April, p. 30).

The Fine Arts Building at the University
of Hawaii at Manoa was miscredited in the
May issue (p. 62). The architects were
Group 70, design consultants, and Group
Architects Collaborative, Inc.

It should have been noted in the May
issue that the article “Architecture and
Consumerism” by Harold C. Fleming,
Hon. AIA, was originally commissioned
by the Texas Society of Architects as
part of its “Texas Tomorrow” program.
Clarification: The client for Monsanto’s
Environmental Health Laboratory, which
won a 1980 AIA honor award (see Mid-
May, p. 231), was incorrectly noted on the
awards submission form as Monsanto En-
vironmental Systems, Inc. Although the
laboratory is operated under the sponsor-
ship of Monsanto’s department of medi-
cine and environmental health, the owner
is the Monsanto Co.



Owens-Corning sound dividers.
Designed so your design gets noticed. Not ours.

We don't expect people at work to appreciate
the classic lines of our sound divider system.

They may not notice the handsome fabric cov-
ering. Or how beautifully the dividers fit together.

They may never see the electrical raceway
hidden in the base or the shelf-hanging capability.

And they can't possibly know that their privacy
comes from our special sound-absorbent Fiberglas*
core inside each panel.

Circle 4 on information card

What they will notice is what really matters: the
total landscape you've created.

For a free sound divider catalog, color selector,
and booklet, “Speech Privacy in the Open Office,”
write A.].S. Meeks, Owens-Corning Fiberglas
Corporation, Fiberglas Tower, Toledo, Ohio 43659.

OWENS/CORNING

FIBERGLAS

1nant
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Double
dribble.

Keeping the water off the roof. And off the floor
That's the name of the game.

And the reason why it pays to specify
Johns-Manville—the firstname in lasting built-up
roof protection.

With J-M, you get expertise based on over 120
years of solving roofing problems. You get qual-
itythat'sconsistently tops throughouta complete

line of roofing products, components and sys-
tems. Plus technical assistance from America's
most experienced team of roofing specialists
And a degree of roof guarantee coverage that
tops any in the industry

Score with the built-up roof that offers real
protection. For details, consult Sweet's. Or
contact George Constantin, Johns-Manville,
Ken-Caryl Ranch, Denver, Colorado 80217,
303/979-1000.

Keeping the water out.
That’s what this business s all about.

JM

Johns-Manville

Cirele 5 onanformation card




A broad pedestrian walkway slices diagonally through a square in
downtown Nashville, leaving space for a pair of distinctive triangular-
shaped buildings. One building is the 20-story corporate head-
quarters for Commerce Union Bank—Tennessee Valley Bancorp;

the other, the 12-story, 350-room Radisson Plaza Hotel. The

complex is well served by a total of 18 Dover Traction and ’
Oildraulic® Elevators: 11 in the bank building, 7 in the hotel.

For more information on Dover Elevators, write Dover /a

Corporation, Elevator Division, Dept. G, P. O. Box 2177, /

,
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Developer: Carter & Associates, Atlanta

Architects: Thompson, Ventulett, Stainback & {
Associates, Inc., Atlanta

General Contractor, One Commerce Place:

Ira H. Hardin Co., Atlanta

General Contractor, Radisson Plaza Hotel:

Paces Construction Co., Inc., Nashville

(A subsidiary of the Ira H. Hardin Co.)

Dover Elevators installed by Nashville i
Machine Co., Inc. " ¢
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One Commerce Place and Radisson Plaza Hotel, Nashville, Tenn. /
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Energy

AIA Attacks Proposal to Delay
Building Performance Standards

AIA last month launched a public cam-
paign against legislation pending in Con-
gress that would delay implementation of
the building energy performance stand-
ards (BEPS) for three years. Delaying
BEPS, AIA claimed in a full page adver-
tisement in the Washington Post, would
be tantamount to Congress’s taking ““a
giant step backward on energy conserva-
tion,” and would mean a loss of more
than $4.3 billion in missed energy-
saving opportunities. The Institute sup-
ports implementation of BEPS by August
1981, one year after the anticipated
promulgation as originally mandated by
Congress.

An amendment calling for the three-
year delay was added to a housing au-
thorization bill. The amendment was in-
troduced by Senator Jake Garn (R.-
Utah) and Representative Thomas Ash-
ley (D.-Ohio) in subcommittees of the
Senate and House banking committees.
The housing authorization bill was passed
by both committees with virtually no dis-
cussion of the BEPS amendment and to
the surprise of many congressmen who
have long supported BEPS.

The Institute hoped to generate enough
public support to have the amendment
killed when the full Senate and House

Energy

BEPS delay opposed above
DOE ‘failures’ charged 12
States’ foot-dragging deplored 12
‘Design Energy’ awards 16
‘Energy House’ winners 19
Government

Selection codes for two more states 21
Court upholds access ruling 21
Preservation of minority sites 22
The Institute

New metric conversion guide 22
Financial practice aid 25
Flood research project 25
Awards

RIBA honors James Stirling 27
Savannah’s GSA project 27

consider the housing authorization bill, at
this writing anticipated in mid-June. AIA
called on 22 organizations, who have ex-
pressed support for the Institute’s posi-
tion, to form a lobbying coalition. Sup-
port has been expressed by such groups
as the American Planning Association,
the National Rural Electric Cooperative
Association, the Consumer Energy Coun-
cil, Common Cause, the Conservation
Foundation, the National League of
Cities and the National Urban League.

Through letters explainirig the situa-
tion, AJA also has sought the support of
congressmen, governors, mayors, na-
tional and state energy department offi-
cials, other government officials, archi-
tects working in the government, ATA
component executives, AIA past presi-
dents and AIA honorary members.

AIA has called for a two-year phased-
in implementation period for BEPS, dur-
ing which time “needed improvements
can be made, workable standards pro-
duced and technical and administrative
capacity established.” During the two
years, both building performance and
component standards could be used, with
the latter eventually eased out.

The delay provision is backed by the
American Consulting Engineers Council
and the National Association of Home
Builders. While ACEC supports a per-
formance approach to energy-conscious
building design, it believes that the one-
year implementation requirement is
“much too ambitious and should be re-
laxed to permit additional time for states
and local governments to take appropri-
ate action,” an ACEC spokesman said at
the BEPS hearings.

The National Association of Home
Builders has publicly condemned BEPS
as unnecessarily increasing the cost of a
new home. NAHB estimates the increase
at $1,000 per building.

At the public hearings on BEPS, other
groups requested a delay in implementa-~
tion, including the American Society of

Heating, Refrigerating and Air Condition-
ing Engineers, the National Society of
Professional Engineers and the National
Council on State Building Codes and
Standards.

The Washington Post advertisement
(May 21) was placed to further engender
public and congressional support. In it
AIA maintained that “further delay [of
BEPS] will accelerate the adoption of
narrow, prescriptive standards. By
endorsing one method or material over
another, such standards thwart innova-
tion and creativity. Moreover, they
freeze technology at a time when noth-
ing is more certain than technological
change.”

The loss in energy saving opportuni-
ties, as stated in the Post advertisement,
would be $660 million a year for poten-
tial new home buyers, $595 million a
year for owners of new commercial build-
ings and $192 million in potential energy
savings in new schools, hospitals and pub-
lic buildings.

Quick implementation of BEPS, AIA
maintains, is not just an issue for archi-
tects, but for consumers as well: “BEPS
will encourage competition within the
building industry to maximize energy sav-
ings for consumers. At a time when con-
sumers routinely find performance ratings
of automobiles expressed in miles per
gallon, home buyers have a right to ex-
pect a reliable projection of home energy
performance—stated in BTUs—as they
ponder the largest purchase of their life-
time. BEPS will provide such a ‘sticker’
rating.

Energy Policy Urgency Stressed
At Political Platform Hearings

Testifying for AIA at recent hearings of
the Democratic and Republican platform
committees, R. Randall Vosbeck, FAIA
(AIA’s first vice president), and David
Olan Mecker Jr., FATA (AIA’s executive
vice president), said that “possibly the
most important leadership challenge be-
fore the entire nation is to establish a
comprehensive national energy policy”
based upon energy efficiency and conser-
vation. They called upon the major politi-
cal parties to provide such leadership.
Vosbeck and Meeker contended that
continued on page 12
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Energy from page 11

alternative sources of energy are cur-
rently a relatively minor national policy
consideration, that improved energy effi-
ciency is largely ignored and that long-
term national energy initiatives are only
now finding widespread policy discussion.
Meanwhile, they continued, the U.S. im-
ports nearly half of its oil which, they say,
has exacerbated domestic inflation, unem-
ployment, urban deterioration and other
serious economic dislocations. )

They pointed to the 1979 annual report
of the President’s Council on Environ-
mental Quality, which stated that the U.S.
can survive and even prosper on about 30
to 40 percent less energy than is now
used, through more energy efficient con-
sumer goods, improved building construc-
tion, more energy efficient automobiles
and waste heat recovery systems. They
also pointed to AIA studies that conclude
that improving the design of new build-
ings and modifying older ones can cut
current U.S. energy use by 20 percent.

“Government policies designed to re-
duce energy demand,” Vosbeck and
Meeker said, “must deal with the basic
character of each energy system, and offer
a combination of economic incentives and
restrictions, carefully balanced to bring
about efficiency modifications in the U.S.
energy consumption.”

For the built environment, AIA
recommended that:
¢ buildings utilize the most efficient sys-
tem for heating, cooling and ventilation;

e the siting of buildings take advantage
of natural light, ventilation and other
passive solar design elements;

e financial support, research and develop-
ment be devoted to decentralized solar
facilities intended for commercial, indus-
trial and residential structures.

¢ loans, grants and other incentive pro-
grams be developed to stimulate building
design and retrofit modifications, espe-
cially passive solar design;

s federal financial support and incentives
be made available for energy efficient de-
sign and modification of all buildings;

e phased implementation of the building
energy performance standards begin im-
mediately to encourage the design and
construction of energy efficient buildings;
o federal educational assistance be given
to colleges and universities to establish
educational training in the areas of energy
efficient technologies and design;

e government agency insurance and loan
offices establish energy-conscious pro-
gram requirements demanding improved
energy performance standards in federally
assisted properties.

Concerning transportation, Vosbeck
and Meeker called for incentives to urban
transportation system designers and
manufacturers to improve energy effi-
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ciency in mass transportation systems. For
the industrial sector, they called for in-
centives for energy efficient retrofits of
plants and equipment and for accelerated
depreciation for a percent of the capital
costs of energy efficient building
components or retrofits.

Common Cause Sues Agencies,
Charges Energy Policy Failures

Common Cause, the self-styled “citizens’
lobby,” has sued President Carter, the De-
partment of Energy and the Office of Fed-
eral Procurement Policy for their alleged
failure to develop and implement energy
conservation plans as required by law.
Common Cause states that “nine of the

18 largest energy-using federal agencies
increased their energy consumption in
buildings from 1975 to 1978” and that
“10 of the largest 18 agencies, including
DOE, have increased their overall energy
consumption” in the same period.

In one of three separate lawsuits filed
in the U.S. District Court, Common Cause
contends that DOE has failed to develop
a comprehensive 10-year conservation
plan for all federal buildings as required
by the Energy Policy and Conservation
Act of 1975. Common Cause alleges that
the plan, if implemented, would reduce
energy consumption in federal buildings
by at least 31 million barrels of oil per
year for an annual savings of more than
$900 million. DOE’s inaction in this mat-
ter has been criticized by both the General
Accounting Office and Congress.

A second lawsuit charges that President
Carter and the Office of Federal Procure-
ment Policy have failed to implement
federal law that requires the President to
develop mandatory standards for conser-
vation in procurement policies. According
to the lawsuit, President Carter has only
asked OFPP to “encourage” energy con-
servation in procurement policies, and
OFPP has taken “minimal action.” Com-
mon Cause charges that “federal agencies
lack conservation procedures to follow
when buying property or services.”

A third suit contends that DOE has
failed to comply with mandates to estab-
lish conservation measures for federal
transportation and to evaluate the results.
DOE’s failure, says the lawsuit, “is par-
ticularly serious as over half of the gov-
ernment’s energy consumption is used for
transportation.” Although DOE has is-
sued proposed rules on energy conserva-
tion, Common Cause argues that DOE
has failed to impose procedures and goals
for cutting energy use.

Common Cause quotes DOE as stating
that the federal government is the na-
tion’s largest energy user: The govern-
ment “directly consumes an amount of
petroleum, electricity, gas and coal equiv-

alent to about 282 million barrels of oil

a year, about 2 percent of the national
consumption. An additional 4 to 7 per-
cent of national consumption is used by
the federal government in support of gov-
ernment procurement of goods and serv-
ices. About 45 percent of the direct fed-
eral energy use is in buildings and facili-
ties and 55 percent is used to operate
transportation equipment.”

Common Cause Senior Vice President
Fred Wertheimer says, “Although Con-
gress has directed the federal government
to take the lead in energy conservation,
the government is not meeting this man-
date. A government that calls on its citi-
Zens to conserve energy must provide
leadership by doing so itself.”

DOE’s Energy Goals for States
Held Unlikely to Be Achieved

“It is highly unlikely that states will
achieve their estimated goals for reducing
energy consumption in new buildings,”
says the General Accounting Office in a
recent report to Congress. And, further,
unless the Department of Energy “expe-
dites” its plans for the implementation of
building energy performance standards
(BEPS), working closely with states and
local jurisdictions to assure compliance,
this program’s consistent and effective im-
plementation will be delayed. “If the
states cannot properly certify compliance
with BEPS, future federal action, includ-
ing the possible use of sanctions, may be-
come necessary to assure full and uniform
implementation of BEPS.”

The report deplores the delays by in-
dividual states to enforce thermal effi-
ciency standards under DOFE’s state en-
ergy conservation program. Many states,
says GAO, did not meet the target date
of Jan. 1, 1978, to implement the stan-
dards. These delays, according to GAO
estimates, could reduce the projected
1980 energy savings by the equivalent of
about 46,000 barrels of oil per day.

Only 41 states had adopted some type
of thermal efficiency standards by Sep-
tember 1979. To be eligible for federal
assistance, each state’s plan had to con-
tain, among other things, mandatory
thermal efficiency standards and insula-
tion requirements for all new and reno-
vated nonfederal buildings. The states
projected that the total planned 1980
energy savings brought about by imple-
mentation of the standards would be
about 134,000 barrels of oil per day. But
delays, says GAOQ, will cause a reduction
in the projected savings by about 34
percent.

After a state had passed enabling leg-
islation, it had up to a year or longer to
revise model building codes and to train

continued on page 16
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IF YOU THINK ALUCOBOND
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material doesn’t do. The incredibly smooth curves
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builders and inspectors before the new
standards were applied to new building
design. This delay, along with construc-
tion lead time, ranging up to 24 months
and more for many commercial buildings,
means that “little, if any, of the planned
energy savings will be achieved in 1980,
GAO says.

GAO also criticizes DOE’s inconsisten-
¢y in determining whether a state has
complied with the thermal efficiency stan-
dards mandated by the law. For example,
in 14 of the 41 states to have adopted
some type of thermal efficiency standards
by September 1979, standards were not
established for all building categories,
were not mandatory for all new construc-
tion and were not mandatory in all juris-
dictions.

The report explains that state laws gen-
erally hold local governments responsible
for the enforcement of energy-related
building standards. Such local authority
existed in nine of 12 states reviewed in
depth by GAO. Only one state, however,
had monitored the enforcement of the
standards. And neither DOE nor officials
in the remaining 11 states had determined
whether the standards had been imple-
mented or how they could be imple-
mented. In some local jurisdictions, of-
ficials were not even aware that the stan-
dards existed.

Overall, GAQ says, it is concerned
that “DOE’s determination of state com-
pliance with program requirements was
not totally consistent with the law or its
own regulations.” But, says GAO, a
“closely coordinated cooperative rela-
tionship with the states is essential to the
success of the nation’s energy conserva-
tion efforts.” GAQ recommends that
DOE reassess the manner in which it de-
termines if a state is in compliance with
program requirements. GAO also sug-
gests DOE continue to work with the
states even if the statutory authorization
for the state energy conservation program
expires.

BEPS, says GAO, will be significantly
more difficult to comply with than the
thermal efficiency building standards.
Therefore, DOE should expedite its on-
going activities in preparation for BEPS
by developing methods for assessing the
energy performance equivalency of build-
ing standards currently in use. Also, DOE
should develop model building codes that
will meet BEPS requirements, as well as
training programs for architects, builders
and inspectors, says GAQ, while at the
same time continuing its efforts to assist
states in adopting and implementing
thermal efficiency standards.

GAO concludes: “In our view, DOE
should work jointly with the states in ef-
fectively monitoring local jurisdictions’

building standard implementation activi-
ties, particularly in those states which
lack building standard enforcement au-
thority. This would allow states to obtain
the information necessary to properly
certify whether compliance with BEPS

is to be accomplished.”

Pennsylvania, Rensselaer
Students Win ACSA Awards

First place winners and recipients of
checks in the amount of $2,000 are Rob-
ert Nalls of the University of Pennsyl-
vania and Scott Barton of Rensselaer
Polytechnic Institute for entries submitted
in a competition called “Design + En-
ergy,” sponsored by the Association of
Collegiate Schools of Architecture and
funded by the Department of Energy and
the Brick Institute of America. More
than 2,220 students from 80 schools par-
ticipated in the competition which had
two categories: an international house for
university students and “open” submis-
sions. Nalls won first place for an interna-
tional house and Barton won in the open
submissions category. Both problem op-
tions required the application of passive
solar energy systems, energy conservation
and use of brick masonry.

In the international house category,

continued on page 19
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EPICORE Com posite Floor
Systemis NOT Ordinary!

Because of EPICORE’'S Unique Design it is EPICORE Load Capacity can’'t be equalled.

compatable with steel or concrete framing. Official tests established that EPICORE
The EPICORE Composite Floor System is slabs can support more than twice their rated
equally effective in steel framed, reinforced capacity.

concrete, reinforced masonry, or precast
concrete structures. This improves perform-
ance and lowers initial and life-cycle costs.

This Same Unique Design gives EPICORE
the ability to surpass all other 14, 2 or 3-inch
deck in U. L. Fire Ratings. Without the need
for spray-on fireproofing, a much more
desirable appearance is created.

PLUS ...

“Lifetime Hanging Flex- = Wedge bolt hanger — safe

iblity” is provided by load capacity per hanger = 1000 Ibs.*
EPICORE’S dove-tail ribs.

This means mobility in

hanging pipes, suspending ceilings,
installing mechanical or electrical
equipment — anytime — even after
occupancy.

“Providing the floor system is designed to carry this load.

With Dependable Service and Delivery to Equal ... YOU Should Specify EPICORE!

Full details on EPICORE'S capabilities METALS CORPORATION
are available by contacting Bob Ault, Eleven Talbot Avenue
Vice-President of Engineering or Rankin (Pittsburgh), Pa. 15104
Frank Sauk, Sr. Vice-President of Sales. (412) 351-3913
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Introducing Sunglas’ Reflective,
it blocks up to 65% of the sun’s heat.

New Sunglas Reflective blocks the heat
to help reduce the high cost of air
conditioning.

Installing Sunglas Reflective can, over
the lifetime of your building, amount to a
saving of thousands of dollars. Because it
blocks up to 65% of the sun's heat, it can
aid in cutting air-conditioning operating
costs and may allow for the use of smaller
air-conditioning units.

A new concept—blocks the heat. Yet
lets in the daylight.

While Sunglas blocks the sun’s heat, it
lets in more daylight than most other reflec-
tive glass products. This means reduced
solar heat load while permitting the use of
natural daylight for illumination —this

unique property presents another big sav-
ing potential. It also helps minimize hot
spots so room temperatures remain more
uniform and comfortable.
Ford Sunglas Reflective for a natural
color view of the outdoors.

Sunglas Reflective lets in the beauty
of the outdoors without noticeably affecting
its natural color. The neutral silver coating
reflects the surrounding outside environ-
ment and provides a full-color view of
colors throughout the day.

New Computer Program shows you
how to S.A.V.E.

Ford's new computerized S.A.V.E.
program (Systems to Analyze Value and
Energy) can help you determine your solar
glass requirements and savings quickly.
Find out more about the S.A.V.E. program
and Sunglas Reflective so you can take the
heat off you and your budget. Sunglas
Reflective is available now and it can be

cut, tempered and fabricated locally. You'll
find that choosing Ford Sunglas Reflective
will be a nice reflection on you.
Sunglas Reflective is backed by Ford
experience and a 10-year warranty.
Before we ever marketed Sunglas
Reflective, we field-tested more than
2,000,000 square feet of it. The result?
When the heat was on, Sunglas Reflective
performed very cooly. For more informa-
tion, send for our detailed product informa-
tion kit including all the specifics of our
warranty by writing: Ford Glass Division,
300 Renaissance Center, P.O. Box 43343,
Detroit, Michigan 48243, or call toll free
1-800-521-6346.

GLASS DIVISION
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second place was won by James Rasche,
University of Minnesota, and third place
by Bill Cheeseman, Oklahoma State Uni-
versity. Honorable mentions went to
Mustafa Abadan, Cornell University;
Kasem Arayanimitskul, University of
Michigan; Theodore Haug, University of
Illinois at Urbana, and John Posch, New
Jersey Institute of Technology. Second
place in the open submissions category
was given to Robert Vanney, University
of Minnesota, and third place to Allen
Brown, Oklahoma State University. Hon-
orable mentions were won by David
Bowers and by Stephen Kimak, both of
New Jersey Institute of Technology. In
addition to cash prizes for the students,
representative schools also received
prizes to encourage future efforts in en-
ergy and design education.

Jurors were John H. Burgee, FAIA;
Fred Dubin; Paul Goldberger, critic for
the New York Times; George E. Hart-
man Jr., FAIA; Richard G. Stein, FAIA,
and Robert Fredericks, International
House, New York City.

Passive Solar Competition

An awards program to recognize “excel-
lence in passive solar design” has been
announced by the International Solar
Energy Society, American section, passive
systems division. The program, in which
the Solar Energy Research Institute will
cooperate, will be held in conjunction
with the fifth national passive solar con-
ference on Oct. 19-26, at the University
of Massachusetts at Amherst. Awards will
be given in two categories: single and
multifamily residential and commercial
buildings and solar redesign of existing
structures.

Entries will be accepted for both built
and unbuilt projects, although submis-
sions for unbuilt work must reflect an in-
tention or commitment to build. The en-
tries will be judged during the conference
by representatives of the architectural,
engineering and building communities on
the basis of their passive solar attributes
and esthetic merits. Economic feasibility
will be an additional factor.

Deadline for registration for the awards
program is July 1; deadline for submis-
sion of entries is Aug. 1. For information,
write or telephone: Design Awards, Pas-
sive Solar 1980, Box 778, Brattleboro,
Vt. 05301; (802) 254-4221.

Energy House Design Awards

Richard C. Bernstein of the University of
Colorado at Denver and Ricki B. Fisher
of Louisiana State University tied for the
first prize in the “Energy House of the
"80s” design competition. Sponsored by
continued on page 21
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Sponsored By Helios
Tension Products Inc.
In Conjunction With
Its Affiliate In Japan
Taiyo Kogyo Co.Lid.

Colorful, spectacular tensioned
membrane structures are meeting
today’s needs for lighter, cost ef-
ficient buildings. To dramatize the
potential for soft shell structures,
Helios announces a competition
for design of a stage and audi-
ence covering-outdoor theater.

Call for entries. us.
licensed architects and profes-
sional employees of licensed
architects are eligible. The

deadline for entries is October
15, 1980.

Ten awards will be made by a
professional jury. Professional

Adviser for the competition is
Elisabeth Kendall Thompson,
FAIA.

Entry forms, competition rules,
specifications and basic infor-
mation on tensioned membrane
structures are available now.
When requesting information,
please provide the registration
number under which an entry
submission would be made.
Helios Tension Products, Inc.,
1602 Tacoma Way, Redwood City,
CA 94063. Telephone: (415) 364-1770.

HELIOS TENSION PRODUCTS, INC.

TAIYO KOGYO CO., LTD.
Soft Shell Structures Division




THE PANIC EXIT DEVICE

GET IN THE

For more information, contact:
Kawneer Product Information
Department C

1105 North Front Street

Niles, Michigan 49120

Paneline™ from Kawneer.

A panic exit device doesn't have to get in the way
of design. New Paneline from Kawneer blends into the
lines of the entrance. It truly is a concealed exit device.
Only the unlocking action tells you it’s a panic device.

Paneline doesn't get in the way of people either. In
any situation, it opens quickly when pressure is applied
to any part of the push panel which protrudes only 1"
from the door. And it is closely fitted around the
perimeter so fingers or little hands can't get caught. (In
the “dogged open” position, the panel actually looks
more like a simple push plate.) The almost-flush design
of Paneline makes the push panel difficult to jam by
chaining or blocking but still provides added security
because there’s no crash bar for intruders to hook with
wires. In addition, a wrap-around pull handle guards
the lock cylinder on the outside.

The Paneline exit device is an ideal way to meet
life safety codes and build in extra security without
sacrificing style. It is available on Kawneer standard
series 190, 350 and 500 entrances. And the optional
matching panels for vestibule doors, and fixed rails for
sidelights, and center lights, allow design continuity to
be maintained throughout the entrance area.

If you're looking for a panic device that doesn't get
in the way of your design, look no further. Kawneer
Paneline makes it easy.

IKawneer

The designer's element
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the Association of Student Chapters/AIA
and New England Techbuilt, the com-
petition was for a single-family residence
that included the “maximum practical
passive solar techniques available today”
and had the capability to incorporate a
partial active solar system.

Bernstein’s design called for passive
entrapment of heat in two south-facing
greenhouses. The heat would be stored in
rock beds to be circulated in ducts
throughout the house. Radiant heat
would be given off by the thermal con-
crete and quarry tile floors that cover the
rock beds. Active solar collector panels
and a 100-gallon water tank would heat
all domestic hot water.

Fisher’s design incorporates a pre-
manufactured, prefinished core, consist-
ing of two stacking units which contain
bathrooms, kitchen, laundry room, fire-
place, hot water storage and preheater,
air handling equipment and heat recovery
ducts. A greenhouse would be used for
passive heat collection with a rock stor-

Government

age bed. Heat generated by washer,
dryer, oven, range and fireplace would
be recovered and recirculated.

Bernstein and Fisher will split the first
and second prizes, each receiving $3,500.
New England Techbuilt intends to con-
struct both houses.

Third prize was awarded to Rob
Fender of Arizona State University. Hon-
orable mentions were awarded to Rich-
ard N. Faber, California State Polytech-
nic University at Pomona; Scott A. John-
ston, University of Wisconsin—Milwau-
kee; Greg Markling, University of Ari-
zona; Ronald W. Robinette, University of
Arizona, and Randall P. Stout, University
of Tennessee. More than 230 entries
were submitted.

Jury members were Hugh Newell
Jacobsen, FAIA; Carl Koch, FAIA; John
R. Kupferer, executive vice president of
the National Association of Home Manu-
facturers; Peter C. Mutty, president of
New England Techbuilt, and Daniel
Faoro, student from the University of
1llinois, Chicago Circle campus.

Utah, Virginia Are the Latest
To Adopt A/E Selection Codes

The adoption of state A/E procurement
laws by Virginia and Utah brings the num-
ber of states with selection codes to 19.
More states are likely to follow this year
as state legislatures consider the Ameri-
can Bar Association’s model procure-
ment code.

In February 1979, the ABA house of
delegates unanimously approved a model
procurement code that recommends se-
lection procedures for all services required
by state and local governments. The code
recommends selection of A/Es according
to the so-called Brooks bill approach used
in federal government, which is based on
competence and qualifications. AIA sup-
ports this approach. Of the 19 states with
procurement codes, 18 are patterned on
the Brooks bill; Maryland has a competi-
tive bidding law.

Utah adopted the ABA model code.
The new Virginia law was enacted after a
year’s study of various selection methods.
The law, although based on the Brooks
bill, calls for competitive negotiation pro-
cedures to select “the most qualified and
competent consultants at fair and reason-
able rates.” The Virginia Society of Archi-
tects/AIA opposed the legislation, ex-
pressing doubts that it would achieve the
objective of lowering construction costs
and speeding the delivery process. The

society was successful, however, in having
incorporated in the law a so-called sunset
clause requiring review in three years.
Other activities on the state A/E pro-
curement front follow:
o The state of New Jersey has adopted
competitive bidding procedures for the
selection of design professionals. This is
not a selection law; the selection of A/Es
is by administrative ruling. The process is
being implemented after a one-year test
and over strong objections by architects
and engineers in the state,
¢ In Massachusetts, an administrative
ruling has also called for selection of
A/Es by competitive bidding, which con-
trasts with the state’s A/E procurement
statute that is based on the Brooks bill ap-
proach. This discrepancy will be studied
by the legislature and the selection law
may be amended to include competitive
bidding.
¢ The Wisconsin division of facilities
management set up administrative rules
for A/E selection based on competence.
¢ After a threat of competitive bidding
last year and confusion over conflicting
statements by state officials, Alabama
architects and engineers and the state
have worked out a process placing the
selection of A/Es in the hands of user
agencies.

¢ The Hlinois legislature is considering a
procurement code based on competitive
bidding, which is opposed by the Illinois
Council of Architects/AlA and the Illi-
nois Capital Development Board.

* Indiana will be considering a competi-
tive bidding system this year.

* North Carolina and Nevada are con-
ducting reviews of their design and con-
struction procedures.

® In response to testimony by Maryland
architects and Maryland Society of Ar-
chitects/AIA executive director Ron
Ryner, the legislature will undertake a
study of the competitive bidding system
this summer to determine if price as a
factor is preventing quality and innova-
tive design in state work.

Women’s Firms Sought by EPA
To Build Wastewater Plants

The Environmental Protection Agency
plans to allocate a “greater portion” of
its multibillion-dollar wastewater treat-
ment plant construction funds to busi-
nesses owned by women. The funds are
provided to architects, engineers and con-
tractors for planning, designing and build-
ing municipal facilities. The construction
grants program is authorized under the
Clean Water Act of 1972 for sewage treat-
ment to eliminate pollutant discharges
into the nation’s lakes and streams.

Since 1972, according to John Mc-
Guire, administrator of EPA region five,
headquartered in Chicago, more than $28
billion “was obligated in construction
grants throughout the country, including
$3.9 billion in fiscal year 1979. ... So
far in fiscal year 1980, about $300 mil-
lion has been obligated.”

The proposed women’s business enter-
prise policy is scheduled to take effect
Oct. 1, with public comment accepted
until July 1. Guidelines are being written
to include the number of women-owned
businesses that should become partici-
pants in the construction grants program,
McGuire says. Firms that are 51 percent
owned and operated by women who could
be eligible for construction grants are
asked to notify EPA. Contact: Joan
Arnold, Office of the Deputy Adminis-
trator, A101, Environmental Protection
Agency, 401 M St. S.W._, Washington, D.C.
20460, or telephone (202) 755-0540.

Court Upholds Access Ruling

The Department of Transportation’s rul-
ing that all federally funded public trans-
portation be accessible to the handicapped
has been upheld in a recent court deci-
sion. The regulation was questioned in a
lawsuit brought by the American Public
Transit Association (APTA) against the
department, continued on page 22
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DOT’s 504 regulation is based on non-
discrimination under federal grants and
programs law. The law states that no
handicapped individual should be denied
access to any program receiving federal
financial assistance or conducted by a
federal agency.

APTA charged that the regulations
should be declared invalid and should not
be implemented. The four major conten-
tions in the suit were that the regulations:
e are illegal and go beyond statutory
authority;
¢ are defective because DOT did not con-
sider all relevant issues, options and com-
ments during the rulemaking process;
¢ are “arbitrary and capricious” because
they fail to recognize limitations on avail-
able technology, that they will cost more
to implement but supply fewer benefits to
disabled persons than alternative ap-
proaches and that they do not take into
consideration differences in local condi-
tions;

e failed to fully consider their environ-
mental impacts.

Ruling in favor of DOT, the U.S. Dis-
trict Court for the District of Columbia
said that there were ample authorities
outside the 504 regulations on which to
base the department’s policy. The only
point upheld by the court was the lack
of an environmental impact assessment.
DOT has until September to produce
such a report.

APTA pointed out that DOT ruled in
1976 that local governments had the abil-
ity to determine the services to provide
accessibility. These could include such
approaches as dial-a-ride or public/
private solutions. However, the Depart-
ment of Health, Education and Welfare
subsequently decreed that the 504 reg-
ulation applied to every public transit
vehicle and system. DOT followed
HEW’s lead.

Public transit agencies, says APTA,
are concerned by the economic effects of
this regulation. APTA estimates that in
1979 dollars it will cost $3 billion to $11
billion to equip transit rail systems with
handicapped facilities; the cost to buses is
estimated at $15,000 per bus. APTA is
appealing the court decision.

Groups representing the rights of han-
dicapped citizens say that the handi-
capped should have full accessibility to
all public transit facilities. The congres-
sional budget office is studying the cost
and effectiveness of the current DOT
strategy. It is likely that the issue will be
reviewed by Congress.

The National Center for a Barrier-
Free Environment says that the “decision
is important for all facets of Title V regu-
lations, since it expands interpretation of
the rights of disabled persons beyond a
single statutory regulation.”
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Preservation Funds Granted
For Minority Historic Sites

The Heritage Conservation and Recrea-
tion Service of the Interior Department
has awarded $2 million to support the
preservation of historic resources associ-
ated with the nation’s minorities, native
Americans and ethnic populations—the
largest single expenditure of preservation
funds for historic properties associated
with minority groups.

The Institute

“This use of discretionary funds dem-
onstrates my commitment to the historic
resources reflecting the ethnic and cul-
tural diversity of the American people,”
said Interior Secretary Cecil D. Andrus.
“This diversity is unique in world history
and must be preserved.”

Among the projects to be awarded
funds are the Martin Luther King Jr. na-
tional historic landmark district in At-
lanta; Camino de las Misiones in El Paso
County, Tex., and Hickory Ground in
Wetumpka, Ala.

Guide Seeks Metric Conversion
With Dimensional Coordination

Coupling of metric conversion in the con-
struction industry with dimensional co-
ordination is proposed in a new book that
is the joint effort of an AIA task force, the
American National Metric Council and
the National Bureau of Standards’ center
for building technology. The book, en-
titled The AIA Metric Building and Con-
struction Guide, edited by Susan Bray-
brooke, has been published by John
Wiley & Sons, New York City.

The guide proposes a “rational, volun-
tary process for conversion to the metric
system,” says Robert T. Packard, AIA,
deputy administrator, department of prac-
tice and design, at Institute headquarters.
“The concept of dimensional coordination
is essential to a successful conversion to
the metric system by the construction
industry.” AIA’s metric guide is based
upon this principle, in accordance with
Institute policy on metric conversion.

“This country has successfully applied
the four-inch basic module concept to
design and sizing of many products,”
Packard says. “Conversion to metric in-
cludes support for a 100-millimeter mod-
ule for construction as a comparable basic
module, which will allow manufacturers
to select rational product sizes.”

The American National Metric Coun-
cil’s construction industry coordinating
committee has established a plan for con-
version to the metric system that is dis-
cussed in the book. Jan. 1, 1985, has been
made the target date for conversion to the
metric system by the construction industry.

The committee says that “planning for
metric conversion was undertaken with
the expectation that the change to metric
(SI) units will occur sooner or later, and
that an unplanned reaction would create
considerable difficulties compared with a
planned program of change in which all

benefits have been identified so that they
can be pursued.” Among the major bene-
fits to the construction industry, according
to the committee, are improved produc-
tivity; better cost estimating; reductions in
waste and lower building cost; improved
export potential for American products,
equipment and design services; preserva-
tion of American technological leadership
in design, and the use of metric conver-
sion “as an opportunity for review of tra-
ditional practices, product lines or proc-
esses.”

The timetable established by the coun-
cil for conversion to the metric system
will be the basis of a national symposium,
“Metric Conversion in the Building In-
dustry,” to be held in Chicago on Dec.
2-3, sponsored by the National Institute
of Building Sciences.

Packard, who has been AIA’s editor of
the 7th edition of Architectural Graphic
Standards, to be published by Wiley, says
that early in the process of revising that
publication it was discovered that there
was virtually nothing in book form in this
country on the subject of metric conver-
sion by the building industry.

The AIA Metric Building and Con-
struction Guide, intended to fill that gap,
examines the fundamentals of the interna-
tional metric system of units (SI) and
how SIs relate to the practice of architec-
ture, engineering and surveying, architec-
tural and engineering drawings and
anthropometric data. It also contains
conversion tables.

In the preface to the guide, Braybrooke
acknowledges that “for those involved in
the construction industry the change to
metric will be a profound one,” but she
says there are tremendous advantages in
the system’s intrinsic logic and coherence.

continued on page 25
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Meisel. Your answer
to custom photomurals!

Your design calls for original photography and you have the negatives and
transparencies on hand.

Good, we'll put them into our special enlargers and produce the finest color prints
and murals available anywhere, beautifully hand-finished as only Meisel does it!

You want a giant Scanamural?

Okay, we're a 3M dealer and we can handle your Scanamurals, too. Hyatt Regency Hotel, Indianapolis —

We also offer black-and-white and sepia toned prints and murals. We make National Parks Collection of eight mufals
backlighted transparencies. And we have developed special technigues to put a print
on nearly any surface you specify.

Don’t worry about mounting. Our experienced people will mount your murals
on panels or, preferably, right on the wall. And there is a five-year warranty on our
installations.

But what if you don’t have your negatives and transparencies?

No problem. You can choose from our Special Collections or our Masters Library of
5000 Images. Or we can recommend top photographers who will create images that
are uniquely yours. We really can solve almost any photographic problem!

So try us! We're the world's largest custom color lab
and we have worked for many well known designers,

Photograplu including Alan Ferry Design Group, Gensler and Associates,

3D/Newhaus+Taylor and H.Q.K. Their clients range
from the U.S. Government to the nation’s largest
corporations.

Now, we've added top-flight representatives to help
us serve you even better. Check the list in the column at the
right of this ad and call the one nearest you.

Or, for literature and information, write
Meisel Photographic Design Division, P.0. Box 222002,
Dallas, TX 75222.
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"IS [ Al A 9x27-foot mural for Omega Optical, Dallas.

One of the 16 9x22-foot murals for
Pennzoil's national headquarters.
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Call your Meisel

Representatives

North Central Region

Milo Bloch & Associates
415 N. La Salle

Chicago IL 60610

(312) 644-0847

Milo Bloch & Associates

20 W. 9th Street

Kansas City MO 64105
(816) 421-1282

William Krager & Associates
P.O. Box 8755

Detroit M| 48224

(313) 885-8558

Sam Sarat & Associates
P.O. Box 2301, Loop Station
Minneapolis MN 55402
(612) 825-1988

Northwest Region

The Williams Group

1120 W. Blaine

Seattie, WA 98119

(206) 284-9190

Paulette Green

505 Colorado Gulch
Missoula MT 59801

(406) 728-9136

Northeast Region

Stanley M. Schiesinger Assoc.
214 Hill House

Huntingdon Valley PA 19006
(215) 947-4835

Erik Norup

450 E. 63rd St.

New York NY 10021

(212) 752-3448

Edward J. McKearney Co., Inc.
51 Sleeper Street

Boston MA 02210

(617) 482-1862

South Central Region

Glenn Hennings & Associates
P.O. Box 58103,

World Trade Center

Dallas TX 75258

(214) 651-1556

Southeast Region

John Wall

1480 Oconee Pass
Atlanta GA 30319

(404) 458-1424
Price/Carnahan & Associates
3091 Maple Dr. NE, Suite 310
Atlanta GA 30305

(404) 233-4030

Design Services Bureau
96 NE 40th St.

Miami FL 33137

(305) 576-1031
Southwest Region

C. J. Welch, Inc.

8807 Beverly Blvd.

Los Angeles CA 90048
(213) 274-0671

Galleria Design Center
101 Kansas St., Suite 208
San Francisco CA 91403
(415) 864-1700

West Central Region

CDA

901 Wazee St.

Denver CO 80204

(303) 573-6616

CDA

307 West 200 South, Suite 2003
Salt Lake City UT 84101

(801) 521-5332

Circle 13 on information card
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To some people, however, “contempla-
tion of the change itself” is “a horrifying
proposition which they would rather ig-
nore, hiding their heads in the sand until
it is forced upon them. Because many
architects undoubtedly share this feeling,
ATA and John Wiley have collaborated to
produce this book.” The guide, she says,
is a “reliable, essential and accessible
primer of information in a form that archi-
tects will actually be able to read and use.”
The guide is available from AIA’s de-
partment of publications marketing. The
price for a hardbound copy is $19.50 for
nonmembers; $13.50 for AIA members.
A paperbound book is priced at $14.50
for nonmembers and $7.20 for members.

New Practice Aid Deals
With Profitability, Solvency

Scheduled for publication this month is
a new practice aid prepared under the
aegis of AIA’s financial management
committee. Entitled Financial Manage-
ment for Architects: A Guide to Under-
standing, Planning and Controlling the
Firm’s Finances, the book is by Robert
Mattox, AIA. It is aimed at helping ar-
chitectural firms solve their two most im-
portant financial concerns: profitability
and solvency.

Called an “umbrella” in a coordinated
set of financial management aids, the new
book provides an overview of financial
management, complementing other ATA
documents and services that give detailed
assistance in understanding and applying
financial principles.

The book is organized into nine chap-
ters, the first of which introduces finan-
cial management as based upon an “un-
derstanding of what is to be managed,
developing a plan of action and subse-
quently organizing, coordinating, con-
trolling and evaluating the actions.” Chap-
ters follow on the fundamentals of fi-
nance, planning profit for the firm, plan-
ning profit for projects, agreements for
professional services, cash management,
financial reports and analysis, staffing and
ownership. A glossary of terms and a
bibliography are provided.

Aimed especially at helping small and
medium-sized firms, Financial Manage-
ment for Architects standardizes termi-
nology, making it compatible with prac-
tices of the modern business world. It is
written for concerned practitioners with-
out formal training in finance and for
those with minimal experience.

The book replaces three documents
prepared in 1968 and 1969 by Case &
Co., and one prepared in 1970 with the
assistance of Arthur Andersen & Co. The
Institute’s practice division is also in the
process of updating AIA’s financial man-

agement system’s compensation guide-
lines and standardized accounting books
to conform with the new book’s terminol-
ogy, thus completing the Institute’s entire
financial management system.

Financial Management for Architects
(2M724) will be available from AIA’s
department of publications marketing at
the price of $22 for AIA members and
$27.50 for nonmembers.

Flood Control Research Project

Traditionally, efforts to mitigate flood
damage have been predominantly site-
oriented. Architects have been limited to
the design of a building for a.specific land
parcel and, generally, have not been in-
volved in aspects of the natural hydro-
logic system. Today, however, there are
many interacting decisions that affect
both site and building. The full array of
interfacing issues will be examined by the
ATA Research Corporation, under a
grant from the Federal Insurance Ad-
ministration, in a research project that is
intended to help alleviate the rise of an-
nual costs due to flooding. AIA/RC will
survey and analyze flood issues, examine
relvant case studies and generate design
strategies to ease flood damage.

The research will develop guidelines
that focus on various concepts and tech-
niques for adjustment to flood hazards.
Among the techniques already in use to
control floods are such things as dams and
levees, elevated buildings, water-tight en-
closures and land use management. These
and other matters will be studied in the
comprehensive research project in order
to give architects a knowledge of the
characteristics of both the natural hydro-
logic system and the built environment
and of the interfaces between them.

137 Receive Scholarships
And Will Share $178,700

Awards from $500 to $2,500 have been
made under the AIA/AIA Foundation
scholarship program to 135 persons in
either of the last two years of an accred-
ited first professional degree program in
the year in which the scholarship funds
will be used. Also, scholarships went to
two persons pursuing study beyond the
first professional degree.

In the 1980 program a total of
$178,700 was available for scholarship
grants. Some of the funds come from
donors in the building industry, including
Blumcraft of Pittsburgh; Knoll Interna-
tional, Inc.; National Association of Brick
Distributors; Johns-Manville, and PPG
Industries Foundation. The amount of
each individual scholarship award is
based upon the student’s academic ability

continued on page 27
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PPG OFFERS A STUNNING
ALTERNATIVE TOTHE DRAB SLAB.

Discover a spectacular exterior wall
treatment that puts new designs on
all that it surrounds. Discover PPG's
Solarcool® Spandrelite® wall cladding.

In addition to dramatic beauty,
Solarcool Spandrelite wall cladding
offers outstanding performance capa-
bilities. In new or existing applications.
And at a cost that's lower than the
expected exterior wall treatments:
masonry, aluminum, stone and polished
stainless steel.

L4

s
' W B ws e

L

N
e

An advanced structural silicone
glazing system with the mullions inside
can make Solarcool Spandrelite wall
cladding appear seamless.

You're free to choose glass types and
thicknesses previously unimagined.

And Solarcool Spandrelite works as
an energy-efficient opaque curtain wall
or a window area. Can even hang in
front of insulation.

Since 1965, PPG has led the world
in creative application of structural
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silicone glazing systems. And began
to build more “oohs” and “aahs” into
buildings.

Find out more. See Sweet'’s 8.26/Pp.
Or write Environmental Glass Sales,
PPG Industries, Inc., One Gateway
Center, Pittsburgh, Pa. 15222.

PPG: a Concern =]
for the Future ’
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The Institute from page 25
and an assessment of financial need.

The scholarship committee, whose
1980 chairman was Jean Young, AIA,
also had as its members Richard Dozier,
AIA; Devon Carlson, FAIA; Don King,
AIA, and student Margie Miller. The
committee reviewed a total of 301 com-
pleted applications. In making its deci-
sions, the committee relied heavily upon
four basic factors: the student’s statement
of purpose, a dean or administrative
head’s supportive comments, the student’s
academic and financial needs.

In the event that there are cancella-
tions, alternative recipients will receive
scholarships.

New at AIA Headquarters

William Cameron Tucker, AIA, has been
appointed director of professional devel-
opment programs (formerly continuing
education programs) at Institute head-
quarters. He previously was program
director/senior planner for the office of
community development, Montgomery
County, Md.; program administrator/
planner consultant to the municipal plan-
ning office, District of Columbia; asso-
ciated with the firm of Harry Weese &
Associates, and assistant professor at
Antioch College’s environmental design
department. He earned an architecture
degree from the University of Texas.

John Wilson-Jeronimo, who was presi-
dent of the Association of Student
Chapters/AIA in 1978 and more recently
an urban designer for the city of Annapo-
lis, Md., is now the Institute’s administra-
tor of component affairs. He holds grad-
uate degrees in architecture and in urban
design from the University of Miami.

Evan M. Dudnik has been made direc-
tor of the government liaison program at
ATA. He was associated for two and a
half years with the AIA/Research
Corporation.

Stephanie C. Byrnes has been ap-
pointed AIA librarian. She joined the
Institute as assistant librarian in 1977.
She is a graduate of Smith College and
holds a master’s degree in library science
from the University of Maryland.

Telephone Change June 27

Effective June 27, AIA’s main centrex
telephone number is (202) 626-7300.
The new “hot line” number is 626-5954.
Other new numbers are AIA JOURNAL
editor: 626-7477; AIA JOURNAL pub-
lisher: 626-7470; component informa-
tion: 626-7451; education and profes-
sional development: 626-7348; govern-
ment affairs: 626-7375; executive offices:
626-7312; library: 626-7493; practice
and design: 626-7360; public relations:
626-7460; publications: 626-7332.

Awards

RIBA Honors James Stirling
With Its Annual Gold Medal

British architect James Stirling, Hon.
FAIA, is the 1980 recipient of the royal
gold medal for architecture presented by
the Royal Institute of British Architects.
The award is conferred annually on a
“distinguished architect or group of ar-
chitects, for work of high merit, or on
some distinguished person or persons
whose work has promoted either directly
or indirectly the advancement of archi-
tecture.”

Stirling’s early work was influenced by
the industrial buildings of Liverpool
where he was reared and studied. In 1956,
he formed a partnership with James
Gowan. One of their major projects was
the engineering building at Leicester Uni-
versity. In 1963, Stirling worked inde-
pendently designing buildings for Queens
College, Oxford University, the history
library at Cambridge University and the
Olivetti training school at Haslemere.
During the late *60s, he worked on larger
scale projects at Runcorn New Town and
St. Andrews University.

In 1971, Stirling formed his current
partnership with Michael Wilford. During
the *70s, many commissions came from
outside England. U.S. works com-
pleted in the *70s include 15 luxury
houses in New York City; extension of
the school of architecture building, Rice
University, Houston, and the addition to
the Fogg Museum, Harvard University,
Cambridge, Mass.

N.C. State Student Is Winner

Gary R. King of North Carolina State
University is first prize winner ($1,000)
of the Architectural Woodwork Insti-
tute’s 1980 national students awards pro-
gram. Second place honors (and a prize
of $750) went to Brent Thaetta of the
University of Idaho. Three special com-

mendations for designs to incorporate
“unique features” went to Augustine Hill
of the University of Manitoba, Richard
C. Carpenter of the Fashion Institute of
Technology and Frankie Earl of Auburn
University.

This year’s program, which was co-
sponsored by the American Banking As-
sociation, required the students to pro-
vide specifications and interior plans for
a hypothetical suburban bank branch of-
fice. Judged at AIA headquarters in
Washington, D.C., the awards program
had as jurors Marvin B. Affirme, presi-
dent of Space Design Group, New York
City; Jerrily R. Kress, AIA, Washington,
D.C,, and Fred Underwood Jr., AIA,
Decatur, Ala.

Stevens & Wilkinson, Jacobsen
Awarded Savannah GSA Project

The Atlanta firm of Stevens & Wilkinson,
with Hugh Newell Jacobsen, FAIA, of
Washington, D.C., has been selected by
GSA as the winner of a level three com-
petition for the design of a proposed fed-
eral office complex on Telfair Square in
Savannah, Ga. Runners-up in the compe-
tition were Jova, Daniels & Busby, At-
lanta, with the Lominack Partnership,
Savannah, and the joint venture of
Thompson, Ventulett, Stainback & Asso-
ciates and J. W. Robinson & Associates,
both of Atlanta.

The winning design proposal, esti-
mated to cost $15.23 million to con-
struct, will provide about 173,000 square
feet of office space and a 90,000-square-
foot parking facility, to house 12 federal
agencies now scattered over the city. The
proposal (drawing below) calls for three
separate buildings, two facing Telfair

continued on page 72
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More power to you.

Tempo 3 delivers. It's the open office
system designed to manage the elec-
tronics explosion. Easily. Effectively.

Real Capacity. Our unique design
offers four raceways in each panel
base—room for up to sixteen 25-pair
cables and six 20-amp circuits.

True Flexibility. Our modular wiring
makes rearranging easy. Order pre-wired
outlets on one or both sides, in the base
or at desk height. And outlets can be
added anytime.

So don't get caught with your power down.
Let us show you all the advantages of
Tempo 3. Call your Shaw-Walker represen-
tative. Or write Shaw-Walker, 935 Division
Street, Muskegon, Michigan 49443.

Circle No. 200 on reader service card
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Welcome Back,
Mr. Wright
—Again

Two articles in this issue deal with Frank
Lloyd Wright. He also dominated the
April issue and will make another ap-
pearance in July. We are not alone.
There is a widespread flowering of inter-
est in this most American of masters. Not
that his reputation needed revival. But in
postwar decades the lessons of his words
and work were neither widely taught nor
heeded.

This latest “comeback” probably has
something to do with the revived respec-
tability of ornament and experimentation
with form that is so much a part of the
current scene. Mr. Wright and some of
today’s most publicized practitioners
have in common a certain native auda-
ciousness.

There are many places at which they
part company, of course. One of them
has to do with historicism. This is what
he had to say about it in the Princeton
lectures, a point of prior Wrightian ren-
aissance that is the subject of one of the
two articles on him on following pages:

“Not so long ago no building, great or
small, high or low, dignified and costly or
cheap and vile, was complete without a
Cornice of some sort. You may see ac-
credited cornices still hanging on and well
out over the busy streets in any American
City for no good purpose whatsoever . . .
really for no purpose at all. But to the
elect no building looked like a building
unless it had the brackets, modillions, and
‘fancy’ fixings of this ornamental and
ornamented pseudo-classic ‘feature.’ Cor-
nices were even more significantly insig-
nificant than it is the habit of many of the
main features of our buildings to be. The
Cornice was an attitude, the ornamental
gesture that gave to the provincial Ameri-
can structure the element of hallowed
‘culture.” That was all the significance
Cornices ever had—the worship of a

.

hypocritical theocratic ‘culture.’ Usually
built up above the room and projecting
well out beyond it, hanging out from the
top of the wall, they had nothing in rea-
son to do with construction—but there
the Cornice had to be. It was, somehow,
become ‘manner’—something like lifting
our hat to the ladies or, in extreme cases,
like the ‘leg’ an acrobat makes as he
kisses his hand to the audience after do-
ing his ‘turn.” The Cornice, in doing our
‘turn,” became our commonplace conces-
sion to respectable ‘Form,’ thanks again
to the Italians thus beset—and disturbed
in their well earned Architectural slum-
ber.

“But, have you all noticed a change up
there where the eye leaves our buildings
for the sky—the ‘sky-line,” architects call
it? Observe! More sky! The Cornice has
gone. Gone, we may hope, to join the
procession of foolish ‘concessions’ and
vain professions that passed earlier. Gone
to join the ‘corner-tower,” the ‘hoop-
skirt,” the ‘bustle’ and the ‘cupola.’

“Like them—gone! This shady-shabby
architectural feature of our middle dis-
tance, the ’seventies, ’eighties and ’nine-
ties, has been relegated to that mysterious
scrapheap supposedly reposing in the
back-yard of oblivion. Look for a Cor-
nice in vain anywhere on America’s new
buildings high or low, cheap or costly,
public or private. . . .

“Shall we see the stagey, empty frown
of the Cornice glooming against the sky
again? Has this cultured relic served its
theatrical ‘turn’ or are appearances for
the moment 700 good to be true? Periodic
‘revivals’ have enabled our esthetic crimes
to live so many lives that one may never
be sure. But since we’ve learned to do
without this particular ‘hangover’ in this
land of free progress and are getting used
to bareheaded buildings, find the addi-
tional light agreeable, the money saved
extremely useful, and as, especially, we
are for ‘safety first,” we are probably safe
from the perennial Renaissance for some
years to come. At any rate for the mo-
ment ‘the glory that was Greece, the
grandeur that was Rome,’ ours by way of
Italy, may cease turning in ancient and
honorable graves. O Palladio! Vitruvius!
Vignola!—be comforted—the twentieth
century gives back to you your shrouds!”
D.cC,
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Photographs by Armando Salas Portugal

The Haunting Art of Luis Barragan

He is winner of the 1980 Pritzker Prize, richest in architecture. By Nora Richter




Mexican artist-architect Luis Barragan is the 1980 winner of the
international Pritzker Prize. Established in 1979 and sponsored
by the Hyatt Foundation, the prize is granted to a “living archi-
tect or architectural group whose work demonstrates those
qualities of talent, vision and commitment which have produced
significant contributions to humanity and the environment
through architecture.”

In presenting the award, Jay A. Pritzker, president of the
Hyatt Foundation, said, “We are honoring Luis Barragan for his
commitment to architecture as a sublime act of poetic imagina-
tion. He has created gardens, plazas and fountains of haunting
beauty—metaphysical landscapes. A stoical acceptance of soli-
tude as man’s fate permeates his work.”

Emilio Ambasz, former curator of design of the Museum of
Modern Art, wrote of Barragan in his book The Architecture of
Luis Barragan (Museum of Modern Art: 1976): “In the
de Chirico-like settings he creates, the wall is both the supreme
entity and the inhabitant of a larger metaphysical landscape, a
screen for revealing the hidden colors of Mexico’s almost white
sun and a shield for suggesting never seen presences. . . . While

Left, a courtyard of San Cristobal, a suburban residence built in
1968. Horses’ stables are beyond the pink wall at left; the main
house is to the right; grooms enter the courtyard between the
parallel purple walls. Above, in Barragdn’s 1947 house for him-
self, a stair of cantilevered pine boards.
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Two views of Barragan’s Las
Arboledas residential devel-
opment near Mexico City,
where water is a serene pres-
ence among the eucalyptuses.

his approach is classical and atemporal, the elements of his ar-
chitecture are deeply rooted in his country’s cultural and re-
ligious traditions. It is through the haunting beauty of his hi-
eratic constructions that we have come to conceive of the pas-
sions of Mexico’s architecture.”

Some of Barragan’s well-known works are the gardens at El
Pedregal, his home in Mexico City, the Chapel for the Capu-
chinas Sacramentarias del purisimo Corazon de Maria, the
Towers of Satellite City, Las Arboledas and Los Clubes
residential subdivisions and the stable, pools and house of San
Cristobal.

Jury members for the Pritzker award were J. Carter Brown,
director of the National Gallery of Art, Washington, D.C.; Ken-
neth Clark (Lord Clark of Saltwood), art historian; Arata
Isozaki, Japanese architect and critic; J. Irwin Miller, head of
the Cummins Engine Co., Inc., Columbus, Ind.; Cesar Pelli,
FAIA, dean of the Yale University school of architecture, and
Philip Johnson, FAIA, the 1979 Pritzker Prize recipient. Barra-
gan was awarded $100,000 and a bronze cast of a Henry Moore
sculpture. [
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In Earthquakes, Failure Can Follow Form

The relationship between building configuration and seismic behavior. By Christopher Arnold

The idea has long been accepted by engineers that a building’s
configuration—its size and shape and that of its component ele-
ments—has a significant effect on its behavior in earthquakes.
Since configuration is essentially an architectural response to
solving the building requirements, it follows that there is a direct
relationship between architectural design and seismic resistance.
However, many architects treat design for seismic resistance as
something added to the design, by the engineer, rather than re-
garding it as an intrinsic part of the initial design phase.

Many engineers, in turn, live a schizophrenic existence.
Among themselves they complain about the architect’s ignorance
of the impact of configuration but at the same time make a good
business out of assuring a chitects that their mysterious engi-
neering skills will allow the most eccentric design both to con-
form to the seismic building code and stand firm against the less
quantifiable wrath of God. In fact, the relationship between
engineering and architectural design is delicate, closely inter-
woven and technically sensitive, and purely engineering con-
cepts—as might govern in the design of a structure such as a
suspension bridge—are constantly modified and even vitiated
by architectural requirements.

Though a considerable body of information exists as to the
influence of configuration, it tends to exist either as comments
in research papers directed toward larger issues or as part of the
informal lore of practicing structural engineers. This information
rarely reaches the practicing architect, or reaches him in a form
that emphasizes design restriction rather than developing the
understanding out of which the capable designer creates inno-
vative solutions.

Architectural configuration, then, is important for seismic
design in two basic ways: One is that configuration influences,
or even determines, the kinds of resistance systems that can be
used, and the extent to which they will, in the broadest sense,
be effective. The second way is our hypothesis that many failures
of engineering detail that result in severe damage or collapse

Mr. Arnold is president of Building Systems Development, Inc.,
San Francisco. This article is based on part of a study spon-
sored by the National Science Foundation. The author acknowl-
edges the help of Eric Elsesser, structural engineering con-
sultant; Dr. Fred Krimgold of NSF; Robert Reitherman, re-
search assistant, and Dianne Whitaker, graphics.

originate as failures of configuration. The configuration of the
building either as a whole or in detail is such that seismic forces
place intolerable stress on some structural member or connec-
tion and it fails.

This is not to suggest that configuration is primary, and de-
tailed engineering design and construction techniques secondary
or of no consequence: They are obviously all related as con-
tributors to the safety and efficiency of the building. But it does
mean that the designer’s first ideas on configuration are very
important, because at a very conceptual stage, perhaps even
before there is any engineering discussion, he is making deci-
sions of great significance to later engineering analysis and detail
design.

Although configuration is normally defined as building size
and shape, our concept includes the nature, size and location
of the structural elements, vertical, horizontal and lateral, and
includes the nature, size and location of nonstructural elements
that may affect structural performance. This extended definition
of configuration is necessary because of the intricate relationship
for seismic performance among these three groups of elements
of configuration. In this, our definition extends beyond the idea
of building form, which tends to limit itself to overall shape: the
nature of the building as a sculptural mass.

Configuration, and the formal elements that create it, origi-
nate in the building program, which can be summarized as a
description of the activities that are housed in the building—
the services, furniture and equipment they need, the space that
they demand, combined with environmental requirements for
the occupant and image requirements for the building owners.
Activities produce a demand for certain settings and kinds of
space division, connected by a circulation pattern; the combi-
nations of activity spaces and circulation lead to certain dimen-
sions and finally into a building configuration. But there are
other determinants of configuration that sometimes may domi-
nate—such things as site, geology, climate, size, geometry, urban
design requirements and architectural stylistic concerns. Many
engineers would argue that this last is the only requirement; they
are hard pressed to identify any rational determinants of the
designs that they work on. The final configuration choice is the
result of a decision process which, by some means, balances
these varying requirements and influences, and resolves con-
flicts into a single result.
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“IRREGULAR STRUCTURES OR FRAMING SYSTEMS” (SEAOC)
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In spite of a long recognition
of the importance of configura-
tion, it was not dealt with at all
in U.S. codes until the 1973 edi-
tion of the Uniform Building
Code. Now the issue is treated
only with a general caveat. If the
subject is important, why is this
so? And to what extent can the
designer feel confident that if,
assured by the engineer that his
design is in accord with the code,
critical configuration issues are
thereby addressed?

Configuration has been found
too difficult to codify—to reduce
to the relatively simple set of
prescriptive rules that is our typi-
cal code format. This difficulty
is explained in the commentary
portion of the “Structural Engi-
neers Association of California
(SEAOC), Recommended Later-
al Force Requirements and Com-
mentary (1975)”: “Due to the
infinite variation of irregularities
(in configuration) that can exist,
the impracticality of establishing
definite parameters and rational
rules for the application of this
section are readily apparent.
These minimum standards have,
in general, been written for uni-
form buildings and conditions.
The subsequent application of
these minimum standards to un-
usual buildings or conditions has,
in many instances, led to an un-
realistic evaluation.”

The importance of this last
sentence cannot be overempha-
sized. In the SEAOC commen-
tary (which is not reprinted in
the code and hence will be un-
familiar to many architects) are
listed more than 20 specific types
of “irregular structures or fram-
ing systems” as examples of de-
signs that should use dynamic
analysis rather than the equiva-
lent static force method. These
are illustrated in figure 1 in a
graphic interpretation of the
SEAOC list. It is clear that bare
adherence to the code will not
ensure that the influence of con-
figuration has been addressed.
The equivalent static force com-
putation methods specified in the
code, by which estimated seis-
mic forces are derived from de-
sign principles, are specifically
related to regular buildings and
do not apply to all those irregu-
lar forms defined above.

The percentage of buildings in
seismic areas that fall into one of
these irregular categories is diffi-
cult to estimate. However, one

disturbing recent design trend is
for highly irregular shapes to
originate in the Eastern U.S. and
migrate unmodified to the seis-
mic regions of the West.

It is useful for the designer to
acquire an intuitive sense of the
way seismic forces affect a build-
ing and its resistance systems.
The term intuitive suggests
knowledge which is based on
theoretical understanding so well
absorbed that knowledge be-
comes feeling; this generally oc-
curs as the result of experience.
The architect may neither be in
a position nor wish to acquire
the depth of theoretical under-
standing and experience that is
necessary for the engineer, but
it is worth attempting to trans-
fer the feeling for structural
forces because, once acquired,
this feeling acts as an almost un-
conscious guide to the designer.

Before considering these issues
in more detail we should look at
the ways in which the building
reacts to the dynamic or moving
forces of ground motion. The
complexity of this reaction can
be compared to the simplicity of
the building response to the
static force of gravity. If a 100-
pound weight is set on a floor,
there is no way that the structure
can avoid carrying that precise
weight down to the foundation.
Regardless of structural design
or the floor material, the imposed
load remains at 100 pounds and
it will impose that load continu-
ously for as long as it remains
in position,

But because earthquakes ex-
ert rapidly fluctuating dynamic
loads, we cannot begin to de-
termine seismic forces unless we
know a building’s dynamic char-
acteristics: its geometry, mass,
stiffness and strength. And even
with this knowledge the sequence
of events and the interaction of
different elements of the build-
ing under dynamic loads are so
complex that the exact nature of
seismic forces must always be
subject to great uncertainty. This
complexity should be remem-
bered when visualizing the later-
al forces on a building configura-
tion which are generally modeled
by diagrams such as figures 2
and 3.

This kind of diagram origi-
nates in the form of the typical
seismic design analysis, in which
earthquake forces are separately
applied to each of the main axes

of the building. To choose to
consider only two axes is rational
in the case of a rectangle. For a
circle, all axes are the same; for
complicated shapes, the building
might have to be looked at along
several axes. The basic concept
is that since earthquake forces
may come from any direction,
the application of forces perpen-
dicular to the major axes of walls
or frames usually simulates the
two worst cases. If ground mo-
tion and its corresponding forces
occur diagonally, then the walls
or frames along both axes can
participate in its resistance and
the forces in each will be corre-
spondingly reduced. Hence con-
sideration of forces along each
axis in turn results in a com-
putation of worst case situa-
tions. It js important to empha-
size that in actuality earthquake
forces and their determination
are much more complex than our
diagram would indicate.

Ground motion is random,
and the main direction of em-
phasis will only be axial by
chance. In any event, total
ground motion will always in-
clude nonaxial components. So
a better diagram for visualizing
configuration reaction to ground
motion might be figure 4.

A building is not a homogene-
ous block, but an assembly of
parts. Each part receives forces
from adjoining parts through
joints, horizontally and vertical-
ly. At the scale of a steel section
or of wood blocks, the behavior
of the T-plan/section is quite
different from that of the full-
size building. In the homogene-
ous section, the top flange of the
T provides useful resistance
along the axis of the leg of the T.
For the full-size building, the
overall T shape contributes
nothing in the way of useful re-
sistance. On the contrary, as we
shall see, the wings of the T
give rise to torsion and incom-
patible deformations (5).

Because the building is not a
homogeneous block, in a larger
building the ground motion will
affect parts of the building at
times that are different enough
to be significant, and may auto-
matically induce torsion or in-
compatible movement even in a
geometrically symmetrical build-
ing (6).

The building, being made of
parts and connections, will have
different localized strengths and

stiffnesses — some calculated,
some inadvertent—caused by the
interaction of nonstructural ele-
ments or configuration influence.
This further removes its behavior
from that of a homogeneous ma-
terial (7).

Most architects have acquired
a good sense of vertical forces.
One way of attempting to trans-
fer a feeling for the way in which
lateral forces work is to imagine
them as vertical forces, rotated
90 degrees. The discussion that
follows uses this technique in the
attempt to transfer the sense of
the effects of seismic forces and
the way we resist them.

In designing to resist seismic
forces, the structural engineer
uses a quite small vocabulary of
components and systems. Rigid
frames, shear walls, braced
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frames and diaphragms represent
the four basic resistance systems
by which we ensure that struc-
tures can resist potential lateral
forces (8).

Shear walls are really verti-
cal cantilever beams, resisting
through their strength and stiff-
ness. Bracing acts in the same
way, though the system is gen-
erally less stiff. Rigid frames rely
on very strong joints between
columns and beams. The system
is generally much more flexible
than walls or braced frames, but
is very efficient structurally. In
really tall buildings, the flexi-
bility will give occupants an ex-
citing ride in a major earth-
quake, for deflection may ap-
proach four feet at the top of a
50-story building.

The vertical elements are con-
nected by horizontal diaphragms
that transfer loads through the
building to the vertical resistant
elements, which in turn transfer
the loads back to the ground
through the foundation. Dia-
phragms are horizontal beams;
their edges are designed as col-
lectors that act like the flanges
of an I-beam. Rotate the dia-
phragm 90 degrees and its ac-
tion becomes obvious (9). Any
architect knows that you should
not cut a notch in the flange of
an I-beam; in the same way,
notches should not be cut in dia-
phragms, but often holes for ele-
vators, stairs or mechanical
ducts are made in critical loca-
tions of diaphragms (10). Re-
member also that the edges of a
diaphragm may act both as com-
pression and tension flanges as
the seismic forces vibrate.

Figure 11 shows a building
with shear walls at its end. Iner-
tial forces caused by ground mo-
tion are created in the building,
causing the floor diaphragms to
move (toward the right in the
upper illustration). This is re-
sisted by the shear walls. The
dynamic nature of the quake
will cause a reversal of these
forces, and a vibration sequence
for a number of seconds, de-
pending on the nature and size
of the quake. If the building is
rotated (bottom illustration),
it is clear that the shear walls
are acting as cantilever girders
supporting beams represented by
the floor diaphragm.

Figure 12 shows above a short
and a long cantilever beam, be-
tween them supporting a load of
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Stiffness varies as the cube of
the length. If E and | are the
same for 2 cantilevers, the one
twice as short will be 2>- =
times stiffer.

If they must deflect the same
amount, the column that is 8
times stiffer will take 8 times the
load of the other column.

Fig. 12

450 pounds. Qur knowledge of
mechanics tells us that this load
will be distributed in such a way
that the short stiff beam will
carry eight times the load of the
longer flexible beam. This is en-
tirely a characteristic of the ge-
ometry of the beam. If this as-
sembly is rotated, we have a
frequent condition in first floor
columns of buildings. Architec-
tural or site considerations, as
shown in the small sketches, may
create this condition. When the
ground shakes, the short stiff
columns will bear the brunt of
the forces and will fail if not de-
signed in recognition of this
fact. Sometimes the forces may
be so great that it is not possi-
ble to make the structural detail
resist the forces.

Torsion forces are created
when the building rotates about
its center of rigidity. This oc-
curs when the center of rigidity
of the building is eccentric to the
enter of gravity. In the first illus-
tration of figure 13, the block has
a symmetrical resistance system
against the lateral force: In a
building (second) this might be
a diaphragm connected to two
equally resistant shear walls. No
torsion. But in the third drawing
the center of gravity of the block
is eccentric to the one support
and the lateral force causes rota-
tion. The building equivalent
(fourth) might be a building
with a strong shear wall at one

Fig. 13

end, and a weak frame at the
other. Figure 14 (top) shows a
portion of a building with this
condition. As the lateral force
enters it, the building tends to
twist. Rotating it 90 degrees and
imagining that this structure can-
tilevers from a wall, it is easy to
sense what is going to happen.
These torsional forces are diffi-
cult to calculate, and they may
be very great.

L-shaped buildings are very
prone to incur torsional forces.




Figure 15 (top drawing) shows an
L-shaped building in which the
hinge of the L acts like a stiff
shear wall of the structure in
figure 14, so that the lateral
forces tend to make the weak
end rotate and create torsion.
Rotate the building 90 degrees
(second) and it is clear what is
happening. One solution is to
disconuect the two wings (third)
and each building will act as a
simple rectangle; the forces then
are much easier to predict and
compute. The rotated illustra-
tion (bottom) begins to suggest
the kind of resistance systems
necessary. Of course if the earth-
quake strikes from another di-
rection, then the roles of the two
sections of the building will re-
verse.

Buildings with wings have a
notch, at the re-entrant corner.
An identical situation also oc-
curs in buildings with a setback,
which are vertical L-shaped
buildings (figure 16, top). The
notch is a weak point, because
there is heavy force concentra-
tion at this location. Why this is
so is easy to feel if the building
is rotated and becomes a canti-
lever structure. If it is made out
of a homogeneous material, it
will fail at the notch when an
overload is applied. Even though
the building is not homogeneous,
the stress concentration will oc-
cur and will affect whatever ma-
terial is in that location.

These notes on seismic design
concepts indicate an approach to
the understanding of seismic de-
sign. The items shown represent
issues that are particularly rele-
vant to the study of configura-
tion and seismic design, and
these themes will recur in the
following listing of configuration
problems.

A number of problem areas
in which configuration is a major
issue can be identified. There are
two types: One type involves
problems intrinsic to the geom-
etry of the overall configuration
of the building and is an aspect
of the form of the building as a
whole. The second type involves
problems that relate to the na-
ture, size and location of the re-
sistant elements within the form.
It should be noted that these
problems are not mutually exclu-
sive. On the contrary, they can
be combined with one another,
to the overall detriment of the
seismic design.

Fig. 15

Fig. 16 ¥

The presence of these prob-
lems does not necessarily mean
that the building is unsafe. It
simply indicates the need for
wariness as the seismic design
proceeds, and recognition that,
depending on the extent to which
the problem is present in a gross
form, special design steps may
be necessary to ensure good
building performance.

Some of these problems may
be intrinsic to other building de-
terminants — of urban design,
program or esthetic intent—and
hence cannot be avoided. But we
believe that an understanding by
the architect of the nature of the
problem will make the seismic
esign more effective and lessen
the detrimental effects. Often
such understanding will enable

the designer to achieve the de-
sired configuration effect without
detriment to the seismic design
through modifications that are of
great seismic significance but of
little architectural moment.

Five problems due to general
building form can be identified.
Three of them will be only brief-
ly mentioned. Extreme height/
width ratios can create large
overturning forces. Extreme plan
areas can result in the building
having trouble responding as one
unit to earth motion, and may
also result in the buildup of large
diaphragm forces. Extreme ele-
vation length may result in the
buildup of large shear forces.
Historically these conditions
have caused damage, but have
not resulted in the most destruc-
tive failures.

Setbacks produce a stress con-
centration at the notch. They
also produce a large shear force
that must be transferred through
the diaphragm at the transition
(17). The narrow tower, set back
from a broad base, is a common
building form, particularly for
hospitals, hotels and offices, in
which the broad base is often
used as a parking garage. Engi-
neer S. B. Barnes has discussed
this type of structure:

“The tower usually has a
moment resisting frame with no
shear walls. The large base struc-
ture usually involves basement
stories which obviously must
have basement walls which have
almost infinite rigidities as com-
pared to the more flexible frame
which carries through under the
tower. At the transition level
then we need an especially heavy
diaphragm to transfer lateral
forces from the tower area to
these perimeter basement walls,
and special attention must be
given to strut-tie connections at
this level.”

Re-entrant corners and com-
plex forms is a huge family of
forms, including L, T, U shapes
and their combinations. Curved
forms and courtyard forms are
also included. The re-entrant
corner acts as a notch, produc-
ing a stress concentration; the
form also tends to induce torsion
since the free ends of the wings
are less stiff than the connected
ends (18).

The stress concentration at the
hinge produces high diaphragm
forces, particularly if the wings
are long, but building circulation

requirements always tend to
place the elevator and staircase
core at this location, so that of-
ten the diaphragm is perforated
at the location where it needs
maximum integrity (19). The so-

Fig. 19

lution is to separate the building
into simple forms, taking care to
allow adequate separation to ob-
viate pounding. Other solutions,
dependent on the size and pro-
portion of the building, are to en-
close the building in a shear-wall
box or to provide a stiff box at
the point of convergence of the
wings. Stress concentration at the
notch can be relieved by an ar-
chitectural splay that allows a
triangulated horizontal framing
structure.

“Soft story” is a major class of
problems that relates to the size,
nature and location of resisting
elements. In its commonest form,
this is created by a programmatic
requirement for a high first floor.
The result is an abrupt change
of stiffness at the transition from
long flexible columns to the stiff
superstructure, and a concentra-
tion of stress at the transition.
The soft story may occur at an
upper floor, but the shear forces
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reduce on the upper floors, so the
condition is not so serious (20).
Sometimes, also, in the effort to

achieve an open first floor, verti- .

cal supports are reduced, so that
there are larger spans at the
second floor level. Hanson and
Degenkolb in Earthquakes com-
ment on the soft story as follows:

“There is a strong architec-
tural tendency throughout the
world to have an open first floor
—to place the building on ‘stilts’
as it were. . . . It cannot be em-
phasized too strongly that cur-
rent earthquake code require-
ments are not based on this type
of dynamic stiffness distribution,
and potentially a great amount
of trouble should be expected
where these buildings are built
to minimum shocks. The dam-
age to many buildings in Caracas
gives ample warning as to what
lies ahead on the West Coast of
the U.S.”

A special case of the soft story
is that of the discontinuous shear
wall. When shear walls do not
line up in plan from one floor to
the next, forces cannot flow di-
rectly down through the wall
from roof to foundation (21).
The resulting indirect load path

Fig. 23
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can result in serious overstress-
ing since the shear walls are the
main vertical resistant elements
of the building and will be very
highly stressed.

Often the discontinuous shear
wall condition represents a spe-
cial but common case of the soft
first-story problem. The require-
ments for an open first floor re-
sult in the elimination of the
shear wall at that level, and its

replacement by a frame, It
should be emphasized, once
more, that the loads will be

greatest at first-floor level, and
removal of the shear wall at this
location in effect removes its rea-

i discontinuous shear wall.
general vertical configuration of

son for existence, for it cannot |

transmit the floor shear to the
foundation. Thus the discontinu-
ous shear wall that stops at the
second floor represents a “worst

! case” of the soft first-floor con-

dition,

The damage to the Olive View
Hospital in the San Fernando,
Calif., earthquake of 1971 pro-
vides unusually clear examples of
soft story failures. The building
also represents a classic case of
The

the main building was a soft
two-story layer of rigid frames
on which was supported a four-
story (five counting the pent-
house) shear wall-plus-frame
structure(22). The severe dam-
age occurred in the soft story
portion, which is generally to be
expected. The upper stories
moved as a unit, and moved so
much that the columns at
ground level could not accom-
modate such a huge displace-
ment between their bases and
tops and hence failed. The larg-
est amount by which a column
was left permanently out of
plumb was two and a half feet
(photograph 23),

A discontinuity in vertical
stiffness and strength leads to a
concentration of stresses and
damage, and the story that must
hold up all the rest of the stories
in a building should be the last,
rather than the first, component
to sacrifice.

Though it is not as widely
known, the stair towers at Olive
View also show a clear example
of a soft first-story failure. The
nature of this failure is not ob-
vious because the towers (and the
main building) have a second
floor that extends out to form a
plaza. Thus, in photographs the
towers appear to have a first floor
at grade level, and the main
building appears to have a single
soft story rather than two (23).
These seven-story towers were
independent structures (22a)and
proved incapable of standing up
on their own. Three overturned
completely and the fourth leaned
outward 10 degrees. The six up-
per stories were rigidly braced
with ample solid reinforced con-
crete walls, but the bottom soft
story was composed of six rein-

forced concrete columns, which :

failed. The exception was the
north tower, whose walls came
down to the foundation directly
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without any discontinuity; this
was the only tower that re-
mained standing. Obviously,
none of the towers was ade-
quately built to prevent over-
turning, since the 10-degree out-
of-plumb of the north tower
might easily be called “failure,”
but it is clear that this flaw was
compounded into total collapse
only where the soft story was
present.

While one may attribute the
proximate cause of these stair
tower failures to the detailed de-
sign of the reinforced concrete
columns that failed (such as the
inadequacy of their ties) and to
the extreme ground motion, it is
clear that the configuration fac-
tor was responsible for setting
up this over-stress situation. No
matter how well th.e reinforcing
is designed, a more reliable gen-
eral solution would have been to
eliminate the discontinuity cre-
ated by the termination of the
shear walls.

The behavior of the Imperial
County Services Building, El
Centro, Calif., in the Imperial
Valley earthquake of 1979 pro-
vides a textbook example of the
effects of a discontinuous shear
wall type of soft first story on
seismic resistance. The building
is a six-story reinforced concrete
structure (24) built in 1969. In
the relatively mild earthquake in
which only a few of the poorest
unreinforced masonry buildings
suffered structural damage, this




Fig. 25

building suffered a major struc-
tural failure, resulting in column
fracture and shortening, by com-
pression, at one end (the east) of
the building. The origin of this
failure lies in the discontinuous
shear wall at this end of the
building (25). The fact that the
failure originated in the configur-

Fig. 27

ation is made clear by the archi-
tectural difference between the
east and west ends. The differ-
ence in location of the ground
floor shear walls was sufficient to
create a major behavioral differ-
ence in response to rotational
forces on the large end shear
walls (26).
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The 1978 earthquake in Sen-
dai, Japan, provides other ex-
amples of soft first-floor failures,
such as the Obisan building, a
rigid box supported on four col-
umns (27).

Solutions to the problem of
the soft story start with its elimi-
nation: to avoid the discontinui-
ty through architectural design.
If for programmatic or com-
pelling image reasons this is not
possible, the next step is to in-
vestigate means of reducing the
discontinuity by other design
means, such as by increasing the
number of columns or adding
bracing. Alternately, a high first
floor may be attained but dy-
namic discontinuity eliminated
by introducing a vertical super
bay in which the main structure
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Soft story

Potential solutions

Uniform

columns

Added ] ]

Super
bay

Braced

Fig. 28

has uniformity of stiffness
throughout its height and addi-
tional lighter floors are inserted
in such a way as to have as little
effect as possible on the char-
acteristics of the main structure
(28). The solution to the discon-
tinuous shear wall condition is,

unequivocally, to avoid it.
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Variations in column stiffness
are created when columns of
varying length or of varying ar-
chitectural design form the sup-
porting structure. Often a slop-
ing site will result in a variation
in first-floor column length;
sometimes columns are delib-
erately exposed freestanding to
two or three stories in length for
architectural effect (29).

The seismic forces will seek
out and concentrate on the stiff
elements with the result that
these may receive a dispropor-
tionate share of the loads and
may fail. Two particular in-
stances are worth comment. It
is a common architectural de-
sign approach to place a narrow,
wide window between columns
to provide high level, or clere-
story lighting. Its structural effect
is counterintuitive, because the
short column looks stronger than
its neighbor. In fact its strength
is the same, but it will receive
far more load.

The other instance of note is
that often the same kind of con-
dition is created by an infill wall
which, if of masonry, will great-
ly stiffen the panel and leave a
short stiff column, with the same
detrimental result. Such an infill
may be done without the struc-
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Fig. 31

tural engineer’s knowledge, ei-
ther as an architectural element
or even as a later remodeling
activity, The solution is care-
fully to equalize the stiffness of
all columns. If long columns are
required for architectural effect,

they can be braced to reduce
their effective length. If infill
walls are required, they must be
detached from the columns so
that inadvertent stiffening does
not occur.

With weak columns and strong
beams, a stiff (generally very
short) column is rigidly attached
or braced by a deep stiff beam
or wall that acts as a beam. The
characteristic condition is that of
a deep concrete exterior spandrel
between widely spaced brittle
columns (30). As a result, shear
forces seek out the stiff columns
and subject them to extreme
stress. Often the condition is ac-
companied by conditions of un-
equal stiffness, as noted above,
and so a small number of col-
umns will be subject to extreme
shear.

This is a well understood phe-
nomenon, but the conditions for
its occurrence continue to be de-
signed. Many instances of failure
through this condition were ob-
served in schools and other
buildings in Sendai in the June
1978 earthquake. Photograph 31
shows this school very close to
total collapse. The solution is to
avoid deep structural spandrels,
and to design nonstructural span-
drels in such a way that they are

detached from adjoining col-
umns and cannot act to stiffen
them.

Variations in  perimeter
strength and stiffness occur in
buildings in which there is wide
variation in facade structure and
materials between the elevations
of the building. The reason for
this variation is often program-
matic. Two common examples
are the store, with a glass front
and solid side and end walls, and
the fire station, with large ve-
hicle openings at one facade and
solid walls on the others. This
kind of design and construction
is extremely common in com-
mercial structures, often of great
size and mass, which by their
economic nature tend to be in-
expensive buildings designed to
minimum code standards.

Because of the large discrep-
ancy in mass and stiffness be-
tween solid and open facades,
seismic forces create torsion; the
forces may be very great. A clas-
sic instance of this kind of effect
is that of the J.C. Penney build-
ing (32) in Anchorage in the
1964 Alaska earthquake. The
building was so badly damaged
by torsional forces that it had to
be demolished. Three people
were killed. The store was a five-




story building of reinforced con-
crete construction. The exterior
wall was a combination of
poured-in-place and concrete
block walls and precast concrete
nonstructural panels which were
heavy but unable to take large
stresses.

In the first story there were
shear walls on all facades, but in
the upper stories the north wall
was structurally open with large
quantities of shear wall on the
other three facades. These major
discrepancies in strength and
stiffness produced large torsional
forces that the building was un-
able to resist (33).

The solution is to equalize the
strength and stiffness of the fa-
cades dynamically. This is not
difficult to do, while still main-
taining the desired architectural
treatment. If the entire structure
is designed as a frame, light-
weight cladding can be transpar-
ent (glass) or opaque to suit
the program requirements while
maintaining the uniformity of re-
sistance.

Since the building core is often
designed as a major resisting ele-

Fig. 33

ment, with great strength and
stiffness, its location is critical. If
the core is located asymmetrical-
ly in an otherwise symmetrical
structure, the result is to make
the entire structure dynamically
asymmetrical and to induce tor-
sion. This condition is called
“false symmetry” because super-
ficially the building appears sym-
metrical although dynamically it
is not (34).

Fig. 34

False symmetry

Experience has shown that this
condition creates major torsional
problems. Furthermore, that re-
latively small design differences
between multiple cores in a
building may be enough to in-
duce significant torsion. Collapse
in 1964 of the Four Seasons Ho-
tel in Anchorage is generally at-
tributed, among other factors, to
the asymmetrical placement and
differing design details of the two
cores.

The core location has a major
impact on the planning and cir-
culation system of the building,
and it is unrealistic to insist that
cores be located based solely on
seismic requirements. That being
the case, the solution is to recog-
nize the dynamic conditions that
will apply and design the entire
resistance system of the building
to counteract detrimental tenden-
cies as far as possible. As part of
this strategy, it may prove wise
not to use the cores as a major
resistant element at all; it should
be remembered that a core is
basically a hole in the diaphragm
(which brings its own problems),
and the enclosing walls do not
necessarily have to be heavy
structural walls.

This list of problems is not ex-
haustive, but is intended to clar-
ify and organize their identifica-
tion and analysis. We have not
discussed holes in shear walls
and diaphragms, which are con-
figuration problems. The prob-
lem of pounding may be a con-
sequence of the solution of the
configuration of an L-shape or
large plan building, in which in-
adequate separation is provided

at the seismic joint.

One final direction. When seis-
mic design and configuration are
taken seriously, there are some
architectural consequences that,
rather than being restrictive
(don’t do L-shaped buildings,
don’t do soft first floors, etc.),
may suggest the possibility of an
interesting positive approach to
design. This might be called a
“new regionalism” in design. It
seems right that when you design
a building in California or Japan,
it might look rather different
from a building elsewhere where
seismic requirements differ (35,
36, 37).

There is a good history of the
expression of lateral force ele-
ments in buildings—not seismic
forces, for the ideas of design for
seismic forces had to await mod-
ern analytical methods. But the
expression of lateral force resist-
ance in a Gothic cathedral is an
important part of the imagery of
that building type.

In fact, traditional designers
substituted for analytical meth-
ods a sound intuitive sense of
building behavior. One of the ef-

fects of our split between engi-
neers and architects is that the
form giver may rely on the engi-
neer’s analysis and lose an intui-
tive sense of the forces acting on
the building. It is also true that
with  traditional buildings in
earthquake country, configura-
tion was the first line of defense,
for materials and construction
methods did not exist that make
today’s homogeneous and ductile
structures possible. This is the
major explanation for why some
historic structures, which fall far
short of meeting seismic codes,
have survived earthquakes, often
repeatedly. It also reinforces the
notion that for the buildings we
design the seismic influence of
configuration is worth our while
to try to understand. [J
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The Seismic Legend of th

How did it really fare in the Tokyo earthquake of 192
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mperial Hotel

'y Robert King Reitherman

“HOTEL STANDS UNDAMAGED AS MONUMENT OF YOUR GENIUS.

HUNDREDS OF HOMELESS PROVIDED BY PERFECTLY MAINTAINED

SERVICE. CONGRATULATIONS.
OKURA”

This dramatic radio telegram from Tokyo by Baron Okura,
the key financial promoter of the just completed Imperial Hotel,
was the first word to reach the U.S. concerning the Sept. 1, 1923,
Great Kanto earthquake: The Imperial Hotel earthquake legend
had just sprung to life full grown. As Finis Farr, one of Wright’s
biographers, has noted, “The publication of this message in the
newspapers was the start of the widely believed and printed myth
that the Imperial Hotel was the only building in Tokyo to with-
stand the earthquake. This, however, was far from the truth.”

If one were to choose the building whose performance in the
1923 earthquake, or perhaps any earthquake, had the greatest
influence on architectural historians and journalists and there-
fore the mass audience, it would no doubt be the Imperial Hotel.
But if one were to look at the structural performance that was
most noted and discussed among engineers, or to single out the
examples that had the greatest effect on both the development
of the state-of-the-art of seismic design and on the evolution of
the modern aseismic building code, then the Tokyo buildings
designed by Dr. Tachu Naito would be the obvious choice.

The family tree of our contemporary seismic state-of-the-art
can be traced back through Naito (and Suyehiro, Sano, Ima-
mura, Omori, Milne and others in Japan) and to Italy and else-
where in the latter half of the 19th century, but Wright is not
part of this lineage. The Imperial Hotel case stands outside this
evolutionary history.

How well did the building perform? The Imperial Hotel ex-
perienced some nonstructural and structural damage in the 1923
earthquake: The dining room floor bulged and required cutting
and shimming of concrete columns to relevel it, and fans,
kitchen equipment, lights, partitions and other similar non-
structural items were damaged. The insurance companies’ dam-
age rating system used a five-point scale. The Imperial Hotel
was listed in the category of second-best performance, or light
damage. There were other large buildings that were rated in
the first category. The Tokyo building inspection department’s
estimates, which included fire as well as earthquake damage, list
about 19 percent of the city’s brick buildings in the undamaged
category, and a little over 20 percent of the steel and reinforced
concrete buildings in this category.

Typical, second-hand contemporary press accounts that the
building “withstood the earth stresses far better than other large
buildings in Tokyo” were thus in error, and the recently made
statement that “Frank Lloyd Wright’s finest hour was when his
Imperial Hotel in Tokyo stood while others fell” might be more
accurately rephrased to say “while some others fell (and while
some others performed better).” The map of intensity, or ground
shaking severity, prepared immediately after the earthquake by
A. Imamura, one of Japan’s foremost seismologists of the day,
placed the Imperial Hotel in the second most intense category
out of four levels of shaking. A good deal of Tokyo was within
this category or the highest level of intensity.

Tokyo’s main train station, according to contemporary re-
ports, performed better; it was nearly in the same estimated

Mr. Reitherman is a research associate with Building Systems
Development, Inc., San Francisco. This article was adapted by
the author from his paper submitted to the seventh World Con-
ference on Earthquake Engineering.
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A monolithic mass on a flexible cushion.

ground shaking severity zone and was of comparable size. While
these basic facts may not be surprising to Japanese readers,
there is a considerable amount of misconception in other coun-
tries. The building’s structural performance, under these circum-
stances, might be termed good, but not outstanding. If founda-
tion settlement had not occurred (and it is differential settlement
which the contemporary reports blame for the structural damage
to concrete columns and floors) the building would apparently
have performed quite well.

As was the case in San Francisco’s 1906 earthquake, most of
the damage was caused by the subsequent fire that swept
Tokyo and Yokohama, rather than the earthquake itself. In this
sense the fact that the Imperial Hotel survived the fire, which
was partly due to nonflammable construction, partly its location
across the street from a park, and partly due to the use of water
from its pool, is more significant than its earthquake perform-
ance. In 1945 the hotel was not so fortunate: A fire started by
an American bombing raid partially destroyed one wing.

Many people have heard that the building’s foundation system
somehow isolated the building from the earthquake’s vibrations,
and that this was responsible for good performance. The founda-
tion system was certainly quite novel: Nine-inch diameter taper-
ing concrete piles only eight feet long were set about every two
feet along the length of the walls, in pairs or threes side by side.
According to Wright, who supervised his own boring and pile-
testing program, about eight feet of soft surface soil (nick-
named “cheese”) overlaid about 75 feet of softer alluvium, and
ground water extended to within about two feet of the surface.
(Recent borings in the area show a pattern of 50 to 60 feet of
alluvium overburden covering gravel and sand.)

Wright theorized that “because of the wave movements, deep
foundations like long piles would oscillate and rock the struc-
ture. . . . That mud seemed a merciful provision—a good cushion
to relieve the terrible shocks. Why not float the building upon
it?—a battleship floats on salt water.” Julius Hoto, the project’s
Japanese structural engineer, agreed. “These piles, tying the
heavy superstructure of the taller buildings to the solid earth
below, transmitted the full intensity of shocks.”

Hoto’s and Wright’s attraction to the idea of a “monolithic
mass resting on a soft flexible cushion” is perhaps not itself
theoretically invalid, but it does lead to the related problems of
providing adequate vertical support to prevent settlement and
of making an entire building truly act monolithically. The “soft
story” concept as applied to soil materials is as dubious and
problematic as its application to the ground story of a building.
It is likely that the underlying mud, rather than being a “merciful
provision—a good cushion,” was rather an amplifier of the
ground motion.

However, at the same time that it would have increased the
amplitude, it would have affected the frequency content of the
motions, filtering out the short frequencies and transmitting a
predominantly long period motion to the surface. (It is difficult
for a deep layer of soft soil to vibrate rapidly, while its natural
tendency in an earthquake is to vibrate in a way that observers
typically compare to the rocking or rolling motion of being in a
small boat.)

The Imperial Hotel was demolished in 1968, amid worldwide
but ineffectual protests. Probably the prime reason for the eco-
nomic obsolescence of the hotel was its lowrise, low density de-
sign and its high-priced, central Tokyo location. A reporter also
noted that the owners, the Inumarus, had cited the fact that “the
structure was impossible to repair, and was slowly sinking into
the mud.” The central seven-story portion of the complex settled
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