Services and financial assistance from local,
provincial and national architectural bodies
plus private enterprise and much hard work
by architects Peter Goering, Paul Vaughn,
engineer Bob Halsall and designer Julian
Rowan have culminated in an exhibition of the
work of Frei Otto atthe Art Gallery in Toronto.
See page 5.
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Playing games in Victoria

, making a game of
redesigning Victoria’s Old Town
drew its measure of criticism at
the RAIC Assembly earlier this
month.

Most architects played along
happily suggesting mechanized
walkways, pleasant squares for
people, etc. until Montreal’s Joe
Baker sent the whole thing up. His
team, one of six, suggested re-
placing the area with a 105-storey
high rise — one side reserved for
English Canadians, the other side
for ethnics. Architects shouldn’t be
playing ‘instant development’
games while real and serious
problems need to be solved, he said.

Right, the media at the
Design Game. This time
the focus is on Dr. Roderick
Haig Brown keynote
speaker

Gordon Atkins, Calgary.

Harry Kohl, Toronto

Stanley King, Vancouver

Left, Joe Baker, Montreal




| AWARDS

' Toronto Chapter rethinks the
concept of awards

The Toronto Chapter of Architects
which last year broke tradition with
the normal practice of giving
awards for the design of buildings
by striking a special award to the
city has carried the idea even further
this year.

Last year the Chapter awarded a
special medal for the city of Toronto
for waiving setback requirements
to allow censtruction of architect
Barton Myers’ innovative house in
the Yorkville area. This vyear it
devoted its awards program solely
to recognizing “things and events
that contribute significantly to the
quality of urban life”.

The first of these new awards was
given to the citizens of Toronto for
their participation in, and contribu-
tion to, the three street malls held
| in the summer of 1971 on Yonge

and Elizabeth streets. “Though cer-
tain individuals had been involved
in the planning of the malls, no one
person was wholly responsible for

their success, rather it was the
people of Toronto who turned out
in such large numbers and demon-
strated their enthusiasm for a more
liveable city.”

The Toronto Chapter feels that
the experience with the street malls
in 1971 gives a clear alternative to
those kinds of decisions in planning
and building that diminish city life,
and moreover it suggests an alterna-
tive that is immediately to hand.
The Chapter commends the malls
and sincerely urges their repetition.

THE PROFESSION
AlA hit with antitrust suit

The Justice Department has charged
the American Institute of Architects
with eliminating price competition
among its members.

According to an article in the Wal//
Street Journal last month, along
with the civil antitrust suit, the de-
partment has also filed in federal
district court a proposed consent
judgment to settle the suit. The
judgment would enjoin the institute
from pursuing any action to prevent
its members from submitting price
quotations or competitive bids for
architectural services.

Whether the injunction will be
effective in promoting price compe-
tition seems unclear, however.

The AIA suggests that the anti-
trust decree wouldn’t be effective
in the 11 states where architectural
registration boards prohibit compe-

2

titive bidding. Moreover, it says it
intends to press in additional states
and in Congress for legislation that
would prevent competitive bidding.

The antitrust suit, one of several
the Justice Department has filed in
recent months against professional
associations, charged that the AIA
and its members for many vyears
have combined to violate the Sher-
man Antitrust Act by including in
the institute’s standards of ethical
practice a provision prohibiting
members from submitting competi-
tive bids.

The suit asserted that, as a result
of the practice, price competition
in the sale of architectural services
has been eliminated and customers
have been deprived of the benefits
of free competition.

The proposed judgment would
enjoin the AIA from barring its
members from submitting price quo-
tations. It also would prevent the
AlA from adopting any rule implying
that competitive bidding is un-
ethical.

The AlA issued a statement insist-
ing that clients and the public are
“best served by allowing an archi-
tect to be commissioned on the basis
of qualification and capability.” The
organization said the consent decree
won’t limit the freedom of the AIA
or its members ““to persuade clients,
Congress and state legislatures that
competitive bidding isn't the best
way to assure quality design.”
Further, the AlA said delegates to its
recent convention voted to assess
each corporate AIA member $10 “to
finance a program of public educa-
tion on the issue.”

The institute added that, in an
exchange of interpretive letters be-
tween the AlIA and Justice Depart-
ment lawyers, the AlA retained the

| right to “influence” any branch or

agency of government. For instance,
the institute said, it can request a
state architectural registration board
to take action against any architect
who violates state rules and regula-
tions. Registration boards in 11
states prohibit competitive bidding
under their own regulations, the
AIlA noted.

RAIC

1972-73 RAIC President
C. F. T. Rounthwaite

Toronto architect Cyril Frederic
Thomas Rounthwaite, a senior
partner of Marani, Rounthwaite &
Dick, was born and educated in
Sault Ste. Marie, Ont. and at the
University of Toronto, where in 1942
he received his architectural degree.
He has been active in the Canadian
armed forces and was awarded the
Efficiency Decoration for twenty
years’ commissioned service.

In 1947 he joined in partnership
with K. A. Cameron, J. A. Murray

| and R. C. Fairfield. In 1964, upon

the death of Robert Schofield Morris
and Morris Francis Allan of the firm
of Marani, Morris & Allan, Rounth-
waite merged his practice with the
remaining partners of that firm to

| form Marani, Rounthwaite & Dick.

His community and professional

| activities have included being a

Co-author of the Mid-Canada De-
velopment Report; Member Arctic
Institute of Canada; Consultant to
Department of National Defence
for Environmental Studies in the
High Arctic.

Président de I'IRAC,
Cyril Frederic Thomas
Rounthwaite

Cyril Frederic Thomas Rounthwaite
est un associé principal de la firme
d‘architectes Marani, Rounthwaite
& Dick.

Il est né a Sault
Ste-Marie, On-
tario, ot il a fait
une partie de ses
études qu’il a
complétées a I'U-
niversité de To-
ronto. C'estla qu’il
obtenait son bac-
calauréat en Ar-
chitecture en 1942.

Apres avoir servi avec le Corps
Canadien d’Entrainement des Offi-
ciers du contingent de I'Université
de Toronto de 1937 jusqu'a la
remise de son dipléme, Frederic
Rounthwaite est entré en service
actif avec le Corps Royal des
Ingénieurs Canadiens en 1942. Alors
qu’il était en Angleterre, il a suivi le
cours de |'Ecole Royale du Génie
Militaire. Aprés avoir servi au
Canada, au Royaume-Uni et dans
le nord-ouest de I'Europe, il entra
dans I'armée permanente en 1946
ou il poursuivit ses activités mili-
taires jusqu'a sa retraite avec le

| grade de major, Corps Royal des

Ingénieurs Canadiens de I'Armée
canadienne. Il se mérita la décora-
tion pour services efficaces (E.D.)
pour ses vingt ans de service comme
officier. En 1946 et en 1947, il
enseigna a la Division Ajax de
I'Université de Toronto sur le per-
sonnel de I'Ecole d’'Architecture.

En 1947, il entra en société avec
K. A. Cameron, J. A. Murray et
R. C. Fairfield. En 1964, a la mort de
Robert Schofield Morris et de
Marvin Francis Allan de la firme
Marani, Morris & Allan, M. Rounth-
waite fusionna sa pratique avec
les autres associés de cette firme
pour former celle de Marani,
Rounthwaite & Dick.

M. Rounthwaite a participé a
diverses activités communautaires
et professionnelles.

Conversation with the
new president

On becoming 1972-73 RAIC presi-
dent C. F. T. Rounthwaite of
Toronto elucidated his ideas on a
number of topics affecting the archi-
tect. Below a synopsis, ranging
from his thoughts about the future
of the RAIC to the Quebec contro-
versy over the hiring of a French
architect to design the Montreal
Olympic Stadium :

Due to the fact that a na-
tional body in Canada is remote
in terms of distance, the major

| needs and attitudes than the pro-

| institute to join and pay member-

problem facing the RAIC is the indi- |
vidual member’s question “What
does it do for me ?” It can do little
for one individual in terms of his
precise personal needs or aspira-
tions. It can do a great deal for the
person who is prepared to work

for the Institute and much for the
common weal of the profession.

A significant part of our member-
ship undertakes full time practice
with various governments, indus-
tries, corporations, universities,
colleges and similar institutions. A
few years ago the American Institute
of Architects estimated that 80%
of the private offices in the United
States consisted of small firms
employing an average of 6.1 people.
We think this situation is the same
for Canada. For these reasons the
RAIC must take care to ensure its
undertakings relate to the needs and
interests of the majority of its mem-
bers. The Institute must adopt a
national overview which expresses
the will of the profession.

A national association can do
much for its members when com-
munications are in excellent working
order. It is possible that the RAIC
can be more precisely correct in its
expostulation of the overall national

vincial organizations which present
regional opinions. Being further
away from the trees the RAIC should
more clearly distinguish the woods.

The RAIC abroad

The only justification one can
advance for the RAIC as a national

ship in other international archi-
tectural associations is the hope that
its individual members will benefit
from an exchange of information
and ideas. For any of our individual
members or provincial associations
to follow international develop-
ments by themselves would be

Architecture Canada is published

every two weeks by the 5th Company
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The new Pacific Centre with nearly 4,000 tenants in its first
30-storey Toronto-Dominion Bank Tower, is more than justa
shopping centre. Itis Vancouver's forerunnerin the trend to
integrated shopping cities, enabling people to work, shop,
eatand find entertainment within one complex.

Asrental requirements could be changed in the future,
a system of complete and spacious flexibility had been
required. The answer: a structural steel building, with clear
spans of over 40 feet providing maximum usable space for
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TORONTO-DOMINION BANK
TOWER, VANCOUVER
Owner: Pacific Centre Li
Architects: Gruen Associa
McCarter, Nairne & Partners
Consulting Structural Engin

Limited

The spacious
 steelfra

\| WAL VNS

maximum flexibility. In addition speed of erection meant
an earlier return on investments. It's easy to understand why
structural steel is the key to modern building design.

For more detailed information on the advantages of steel
construction, contact the nearest office of the Canadian
Institute of Steel Construction. And remember, when you are
planning a building with a future, the answer is steel.

And when it comes to quality steel, the name to remember
is Algoma.

\ THe ALGOMA STEEL corroration, LIMITED

\\_\ SAULT STE. MARIE, ONTARIO + DISTRICT SALES OFFICES: SAINT JOHN, MONTREAL, TORONTO, HAMILTON, WINDSOR, WINNIPEG, VANCOUVER

Unecon Engineering Consultants -
Limited ;

Steel Fabricators & Erectors:
Dominion Bridge Cq )




Portable buildings that go up
fast, come down fast, can be
moved from place to place just
as easily. Portable buildings that
let you expand when and where
you need to — with less time in-
volved. Pre-engineered buildings
that offer all these options: light-
ing, heating, air conditioning;
your choice of three doors —
overhead, revolving, walk-through.
Or a custom-designed cover-up,
if one of our wide range of stand-
ard buildings just somehow
doesn’t meet your requirements.
You name it. We've got it.

Bicycle riding may not be
included in the performance
specs for your tension struc-
tures, but it can be done on an
Irvin tension structure. And it
does illustrate the fabric stabili-
zation built into our designs.

Irvin has specialized in single-
skin tension structures. We have
developed a series of designs from
the small but spectacular Trisail,
covering 4,000 sq. ft., to a large
area canopy with 2,600 sq. ft.
repeatable modules.

Cost, with closing side cur-

foot.

Irvin tension structures, and
air-supported structures, are
available in Canada through
Air-Supported Enclosures Ltd.,
23 Chauncey Avenue, Toronto,
Ontario.

O

IRVIN
INDUSTRIES
INC.

Air Structures Division

costly and time-consuming. We
must achieve a condensed and
practical system which will keep all
our members up to date within a
sharply reduced period of time.

A faster international reporting
system is required. Possibly this
could be organized at the Inter-
national Union of Architects level.
This would mean that all architects
(ours and those in other countries)
would get quarterly synopses of
what is going on in every part of
the globe.

Should this happen, our own
publication Architecture Canada
would acquire dimensions far
beyond that of a national newsletter.
Not only would we publish articles
relating to architectural cosmetics,
but techniques, educational trends
and professional experiences. With
improved communications we can
expect that the real thrust of our
national secretariate will change
from an administrative-oriented
service to that of a resource centre.

The practical results of a centrally
located clearing house must justify
its consequent cost of operation.

It is to be hoped that our RAIC
representatives to the forthcoming
IUA conference in Varna, Bulgaria
this summer will emphasize the
importance of an increasing ex-
change of useful professional
information.

Public education

While we may be involved with
the question of the education of our
own candidates for practice in the
profession, we also believe that
there are broader education efforts
required in Canada. We endorse the
fact that there have been recent and
noticeable efforts upon the parts
of both federal and provincial
governments to inform the people of
Canada with respect to the conse-
quences of ignoring matters such
as upsetting the ecological balance,
short-sighted urban planning and
the ruthless exploitation of non-
renewable resources. It is hoped
that this year's RAIC council will
lend its voice in support of all
measures which reflect a sensible
approach to each and every one of
these important issues. We Cana-
dians are like the children of mil-
lionaires — we have inherited vast
natural resources — it remains to be
seen how well we manage our
stewardship.

The architect and the
construction industry

The architects of Canada consider
themselves as one of the design
components of the construction
industry of Canada. As such they are
involved in a $15 billion a year
GNP industry along with the Cana-
dian Construction Association, the
Specification Writers’ Association
of Canada, etc. It must be realized
that each year hundreds of millions
of dollars are directly or indirectly
spent under the auspices of the
architects in both the public and
private sectors of practice.

Further study is necessary in order

Decigoie Wotks

Enquiries invited
from Architects, Interior
Designers
on the subject of
framed prints of
Old Toronto
from drawings by
John Richmond
also
framed batiks by
Lorraine Surcouf
and
Canadian photographic
murals
by
Kryn Taconis
Telephone 416-649-5216
or write us at
Claremont, Ontario
Canada

karelia
news

Posture/Draughting Chair

Adjustable back support and
seat height (15" to 21")

Lacquered wood seat and back
in white, black or red $69.00

Trade discount applicable

Karelia
67 Front Street East, Toronto 1
368-2188
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The work of
Frei Otto

Exhibition

Art Gallery of Ontario
Grange Park /
May 25 - June 30




Frei Otto

The man

German architect Frei Otto is con-
cerned with the fundamentals of
structure. By pursuing the age-old
question of all construction, how to
achieve more with less—that is less
material and effort—he has not only
built exciting structures but a
world-wide reputation as one of the
most imaginative designers of our
time. He has elevated the tent to a
modern building type.

Frei Otto believes in modern
technology, and, from the beginning,
envisioned structures of extreme
lightness as well as extreme strength,
which were to, make optimum use of
new materials such as thin cables of
high-strength steel or thin mem-
branes of synthetic fabric. He also
saw the potential of pneumatically
distended membranes, the only build-
ing type considered suitable for
extraterrestrial conditions.

He developed his new concepts
by focusing his investigations on one
of the principal forces extant in all
structural systems—tensile stress.
Because the nature of most construc-
tion materials involves only compres-
sion forces and the concomitant
bending and buckling moments, it is
insignificant in conventional build-
ings. The reverse is the case with
tensile structures where only a few
members, such as masts, are under
compression while all others, such
as cables and membranes, are under
tension. In order to introduce tension
and to ensure rigidity, membranes
must have specific shapes, which in
most cases are based on anticlastic
or saddle-like curvatures. Further-
more, these curvatures can, if
correctly determined, generate the
smallest possible surfaces within
given curvilinear boundaries. These
observations led Frei Otto, after
years of experimental and analytical
studies, to formulate his theory of
minimal surfaces.

Otto, born in 1925, the son and
grandson of sculptors, spent most of
the free hours of his youth inventing
and building model planes. Later,
flying glider planes, he had his first
opportunity to observe the behavior
of thin membranes stretched over
light frames and exposed to aero-
dynamic forces. Drafted into the
German Air Force, he served as a
pilot during the Second World War.
In a prison camp at Chartres he was
put in charge of a reconstruction
crew attempting to repair bridges
and buildings without any construc-
tion materials. His methodical in-
genuity led Frei Otto to structural
solutions which, he discovered later
as a student, were not common
engineering practice but genuine
innovations.

Frei Otto returned to Berlin in
1947 and started to study architec-
ture at the Technical University.
While the faculty offered only one
outstanding teacher of structural
analysis, it was an exchange visit to
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the United States in 1950 which
determined his future preoccupation.
Among the architects he met was
Eero Saarinen who recognized Frei
Otto’s deeper interests and referred
him to Fred Severud. The renowned
civil engineer was at the time invol-
ved in the State Fair Arena at

Raleigh which, designed by Matthew
Nowicki was the first large suspension
roof to be built. After his return, Frei
Otto not only produced a similar
scheme, a concert hall with a suspen-
ded roof, but the year after his
graduation in 1952, wrote a doctoral
thesis on suspended roofs.

In the following years, he carried
out his research from load-stabilized
suspension structures to prestressed
tensile systems. His theoretical work
was paralleled by executed struc-
tures progressing from simple to
more complex forms in ever larger
spans—the result of his increased
knowledge and of the continuing
feedback provided by the experi-
mental studies which accompanied
each project.

Frei Otto’s theory of minimal
structures has been summarized as
an attempt to achieve, through maxi-
mum efficiency of structure and
materials, optimum utilization of the
available construction energy. As a
consequence he sees the architect
less as a designer than as a manager
of this energy, which is the sum
total of material and labor involved
in construction. However, economy
was not the only objective in develop-
ing lightweight systems; freeing
architecture from its structural and
material restrictions means to Frei
Otto making it more livable for man.
Thus the reduction in construction
elements yields increased flexibility
and allows the adjustment of interior
spaces according to the changing
needs of the occupants. At the same
time, tensile structures, which are
easily expanded and transformed,
also provide external adaptability,
not only to specific site conditions
but to environmental requirements in
general. The facility with which these
structures can be erected, dismantled,
and transported offers further
advantages for increasingly mobile
societies.

Frei Otto not only considers the
temporary nature of his membrane
structures desirable but admits that
his objections to making architecture
stem from his reluctance to fill the
earth’s surface with lasting buildings.
He hesitates to pursue a project
unless he is certain that its realiza-
tion will be temporary enough not
to be in man’s way. This endorse-
ment of obsolescence contradicts
the traditional view of architecture
as a fulfillment of man’s need for
monuments. Yet, as vernacular
buildings of all periods prove, artistic
value is not dependent on the dura-
bility of a structure, nor on the
amount or preciousness of its mater-
ial. On the other hand, temporariness
does not mean improvisation, as is

N

evident from the amount of research

invested in each lightweight structure.

Frei Otto acknowledges that
current scientific methods have
advanced only far enough to deal
with elements of structure and to
guarantee perfection in buildings
that exclude the human element,
such as an automated factory. Since
the decisive factor in the design
process, in his opinion, is the analysis
of the problem, he believes that
progress depends on new analytical
methods.

Chronology

1925 — Born in Siegmar, Saxony
1952 — Graduated in architecture at
the Technological University, Berlin
1954 — Doctoral thesis, “’Das
hangende Dach” (“The Suspended
Roof”)

1955 — Bandstand, Federal Garden
Exhibition, Kassel

1957 — Founded Entwicklungsstatte
fiir den Leichtbau (Development
Center for Lightweight Construc-
tion), Berlin

Café Tents and Exhibition Hall,
International Building Exhibition,
Berlin

Dance Pavilion, Shelter Pavilion,
Entrance Arch, Humped Pavilion,
Federal Garden Exhibition, Cologne
Hangar tents mass-produced by L.
Stromeyer and Company, Konstanz
1959 — Pneumatic structures
(research projects)

1960 — Visiting Professor at Yale
University, New Haven

Convention and Exhibition Hall,
Chicago (research project at Yale)
Roof for Open-Air Theater,
Nijmegen (project)

1961 — Dock Cover, Bremen
(project)

1962 — Visiting Professor at the
Technological University, Berlin
and University of California,
Berkeley

Lattice Dome Exhibition Structure,
German Building Exhibition, Essen
Space frame structures (research
project)

Published Tensile Structures, Volume
One: Pneumatic Structures

1963 — Wave Hall, Membrane Hall,
Small Pavilions, International
Horticultural Exhibition, Hamburg
1964 — Professor at Technological
University of Stuttgart

Founded Institut fir leic hte
Flachentragwerke (Institute for
Light Surface Structures), Techno-
logical University of Stuttgart
Exhibition Pavilions, Swiss National
Exhibition, Lausanne

1965 — Roof for Terrace, Palm
Beach Casino, Cannes

Construction Site Cover, North
Peckham Redevelopment, Borough
of Southwark, England (project)
Medical Academy, Ulm (project)
1966 — High-Voltage Test Labora-
tory, Felten & Guilleaume Company,
Cologne

Hotel and Conference Center,
Riyadh (competition project)
Published Tensile Structures, Volume
Two: Cables, Nets and Membranes
1967 — Roof for Swimming Pool,
Paris

Pavilion of the Federal Republic of
Germany, World Exposition, Montreal
Indian Pavilion for World Exposition,
Osaka (project)

1968 — Roof for Open-Air Theater,
Abbey Ruin, Bad Hersfeld

1969 — Roots tor Sports Center
Stadia, Kuwait (project)

1970 — Roof for Olympic Stadium,
Berlin (project)

Open-Air Theater, Wunsiedel

1971 — Automatic Umbrella Roofs,
Federal Garden Exhibition, Cologne
1972 — Hotel and Conference
Center, Mecca

Roofs for Olympic Stadia, Munich

This introduction is condensed from
The Work of Frei Otto, Ludwig
Glaser, The Museum of Modern

Art, 1972.



1. Mass-produced hangar tents,

1957. 2. Small pavilions, Internation-
al Horticultural Exhibition, Hamburg,
1963 3. Shelter pavilion, Federal
Garden Exhibition, Cologne,
Germany, 1957 4. Bandstand, Frei
Otto’s first tensile structure, 1955

5. Wave Hall, International Horti-
cultural Exhibition, 1963 6. Dance
pavilion, Federal Garden Exhibition,
1957.

““The most highly developed structural techniques are to be
found in nature, such as the human body, plants, trees, and
spider webs. Structural studies in lightweight construction
could receive much information from an understanding of
natural forms. Often man made forms resemble natural
forms when structural demands are similar.”

Architecture Canada



7. Entrance arch, Federal Garden Exhibition, Cologne, Germany, 1957

8. Humped pavilion, Garden Exhibition, 1957 9. Offshore storage facility,
1958/59 10. Exhibition Hall, International Building Exhibition, 1957

11. Membrane Hall, International Horticultural Exhibition, 1963

12. Projection screen, Industrial Fair, Berlin, 1968 13. Dock cover for
Bremen, Germany, project 1961 and one of Otto’s largest and most daring
schemes developed in detail 14. Medical Academy, Ulm, Germany,
project, 1965 15. Retractable roof for Palm Beach Casino Terrace, Cannes,
France, 1965

"Any shape which a soap
bubble can assume can also
be obtained as a pneumatic
structure.”’

Architecture Canada



A “Animal and man exhibit the essential features of a

(i lightweight structure: tension in pneumatically slightly
| 4 prestressed skins and fibres enables them to support
b broadly distributed surface loads, while all compressive
/ and bending stresses are locally concentrated.”

Architecture Canada
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Stelco Tower is more than just
a big, new building.

It's a big, new idea.

In fact, the Stelco Tower designers have
packed it with ideas. Practical ideas.
Good looking ideas. Money-saving
ideas. Ideas you should know about.

We can say this with some objectivity,
because although our company is the
prime tenant, we do not own the
building. The steel concept had to prove
itself, cost-to-cost, against several other
design submissions. And did.

How is the Stelco Tower different?
Consider the main features. It consists

of a reinforced concrete core to which
are attached open web steel joists. These
support the steel floor deck and connect
the core with the square steel hollow
structural section exterior columns.

Owners and Developers:
Yale Properties Ltd./

Architect: Arthur C. F. Lau
Consulting Engineers:

G. Horvath and Associates
Structural Steel Fabricators

and Erectors:
Frankel Structural Steel Limited

The Standard Life Assurance Company

There is money-saving innovation on
the exteriortoo. The building issheathed
in curtain-wall/rainscreen panels made
of Stelcoloy high-strength weathering
steel which interacts with the atmos-
phere to produce an attractive layer of
self-sealing oxides. Thus, no painting or
other maintenance is required. Ever.

Because it's made almost entirely of
strong, lightweight steel, the Stelco
Tower costs less in time and money to
erect than most other types of high-rise
structure.

We will be pleased to answer your
questions about the Stelco Tower. Write
The Steel Company of Canada, Limited,
Department “A”, Hamilton 23, Ontario.

steleo

The Steel Company
of Canada, Limited

A Canadian-owned company with sales
offices across Canada and representatives
in principal world markets.

7201/3



Exhibit Sponsors

Ontario Association of Architects
Art Gallery of Ontario

Federal Department of Industry
Canada Council

Ontario Arts Council

Toronto Chapter — Ontario Associa-
tion of Architects

King Plastics Ltd.
Greening-Donald Ltd.

Robert Soper, Ltd.

The Mitchell Construction Co.
(Canada)

Keuhne & Nagel, Ltd.

Credits

Associates for projects illustrated:
hangars — L. Stromeyer and Co.;
Horticultural Exhibit — Haberman,
Hertling, Koch; Garden Exhibition —
Bubner, Lohs, Frank; Bandstand —
Mattern, Lohs; offshore storage —
Development Centre for Lightweight
Structures; Exhibition Hall, Building
Exhibition — Karl Otto, Glinschel;
projection screen — Romberg; dock
cover, Bremen — Budde, Heinrich,
Schrock; Medical Academy, Ulm —
Romberg, Scherzinger, Roden;
factory roof — Miles, Koch, Wehr-
hahn; Arctic city — Tange, Urtec,
Arup & Partners.
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16. Pneumatic factory roof, project, 1959

17. Proposed envelope for an Arctic City of
45,000 inhabitants, project, 1971 18. Otto’s
retractable roof structure for The Work of Frei
Otto exhibition 19. Below, being erected in
Grange Park 20. Right, in the Garden Terrace,
the Museum of Modern Art, New York City.




ideas

Fascinated by the world of Frei
Otto, two architecture students
from the University of Waterloo
decided to go directly to the
source, and study lightweight
structures in Germany. Peter
Dandyk and Allan Cain, last
fall, went to Munich and Stutt-
gart to study the structures and
speak with the people building
them. Allan Cain worked in
Otto’s studio near Stuttgart
and Peter Dandyk worked in
Munich where the world’s
largest roof is now under con-
struction for the ‘72 Olympics.
This article filled with their en-
thusiasm is a basic explanation

of lightweight structures with em-
phasis on the Olympic roof. The
students also give their impres-
sions on various points of prin-
ciple and controversy concern-
ing Otto’s tent roofs. It serves

as a good introduction to this
unique and little explored

avenue of architecture.

Man has throughout history
used gravity to give stability to
the structures he has built. The
great arches and domes of anti-
quity were constructed of mater-
ials of low efficiency with an un-
favorable strength to weight
ratio such as stone and brick.
Massiveness was necessary to
ensure strength but created a
huge dead-weight, far larger than
any applied loads that the
structure would have to carry.

So, historically architects have
tended to deal with massive
constructions.

The technology for the build-
ing of many of Otto-type light-
weight structures has existed,
however, for thousands of years.
The tent is one of the earliest forms
of man-made shelter, and the sail an
early form for transportation. Both
these forms have gone unex-
plored outside their immediate
functions, until very recently. Air
balloons, parachutes, and automo-
bile tires are well known, yet

not until the last few years have
designers and experimenters such
as Frei Otto and Walter Bird begun
exploring the principles of mem-
brane construction.

Otto first developed an in-
terest in pneumatic structures—
membranes held in tension by the
outward thrust of trapped air.

A study of the soap bubble and
soap film forms naturally evolved,
the soap bubble being the most effi-
cient, thus most perfect light-
weight structures in existence
always using the minimal material
to span any given configuration.
Also no form could develop

smaller surface tensions.

In parallel with pneumatic ex-
periments Otto became interested
in catenary structures (forms de-
rived from hanging chains) tra-
ditionally found in suspension
bridges. These shapes are purely
tensile, having no compressive
stresses or bending moments
to deal with. Only light members,
such as cables, are needed to take
up tensile forces. Three dimen-
sional catenary forms are true
lightweight structures, using little
material to cover large areas.

Otto’s research in tensile mem-
branes and cable structures came
together in the building of his ""cable
net - membrane roofs’’ such as the
German Pavilion at Expo ‘67 in
Montreal and the roof for the 1972
Olympics in Munich.
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Form finding process for a tensile
structure

1) Soap bubble experiments pro-
duce minimal tension shapes where
the surface has the same force per
unit area at all points. Having estab-
lished an approximate configura-
tion for the area to be covered,
soap bubbles will define the actual
minimal surfaces between support
points.

2) After the basic minimal shapes
have been simulated and established
in soap film tests, canvas models
are constructed to materialize
the form, and to enable the experi-
menter to handle and manipulate
the structure in order to establish
final support locations and to work
out specific details. The character-
istics of the canvas are similar to
those of the final cable net and pro-
duce reactions very similar to those
of the real structure.

3) The final stage of the design
process involves construction of a
very precise structural model of the
forms established in earlier tests.
This step in the empirical design
method employed for these mem-
brane roofs involves the use of an
actual scaled wire mesh which is sub-
jected to a variety of stresses and
loads. Deformations are record-
ed photographically and direct
tensions are measured in the wires
with special gauges developed by
the Institute of Lightweight

Architecture Canada



AIR SUPPORTED
STRUCTURES

Tennis Courts, Swimming Pools, Manufacturing Plants, Ware-
houses — The list of applications continues to grow as more and
more people discover the many advantages of air supported
structures.

They can be made in almost any shape to cover any area large or
small. They provide year round protection from the elements.
They are climate controlled and can be equipped with air-lock
entrances large enough to accommodate cars and trucks. They
are made of a special fabric that resists flame, weathering,
abrasion, mildew and fungi. They can be erected almost anywhere
in a very short time. In short, they offer all the benefits of con-
ventional buildings at a fraction of the cost.

SOPER'S

MANUFACTURERS OF INDUSTRIAL
AND DOMESTIC FABRIC PRODUCTS
CHATHAM STREET, P.O. BOX 277, HAMILTON 20, ONTARIO
Hamilton (416) 528-7936 . Toronto (416) 362-3758

Write for
complete data file.

SINCE 1875
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Structures in Stuttgart. From
this data, cable lengths and cross
sections, support sizes and final
slopes are precisely determined.

4) A computer program is
written in parallel with these experi-
ments. Results of physical tests
are fed into the computer and a
program evolved. Although the
test net is only nine feet of mesh,
equations with upwards of
10,000 unknowns have to be
solved.

Olympic Roof, Munich 1972

In 1967 Gunther Behnisch and
his partners were awarded first
prize in the architectural competi-
tion for the 1972 Olympic Games
to be held in Munich. One of the
key elements in their winning entry
was the lightweight tension struc-
ture for the roof of the Olympic
stadium, the swimming hall and the
indoor sports stadium. Since con-
struction began in 1969 the
roof has taken on an ever-increas-
ing significance and popularity
among visitors to the site, as well
as architects and engineers who
see it as a viable alternative to
conventional construction systems.

Due to his experience in this
area of lightweight structures, Frei
Otto and his Institute for Light-
weight Structures in Stuttgart
were asked to join the design team.
They in fact took Behnisch’ pro-
posal and went through the process
described above to develop the
final roof design.

In many ways the Munich roof is
a further development of the one
for the German Pavilion at Expo '67
on a much grander scale—it covers
720,000 sq. ft. or 16.4 acres. It con-
sists of a steel cable net on a 29 x 29
inch mesh spanned over pylons be-
tween 162 and 255 feet high and
up to 12 feet in diameter.

The galvanized cable net forms
the basic structural element. Then
acryl glass panels some nine feet
square act as the actual roof cover-
ing. In the original concept three
alternative roof coverings or infill
systems for the mesh were consider-
ed: PVC coated polyester fabric
on a wooden formwork; three
layers of bituminous felt covered
by a metal foil; liquid plastic
sprayed onto lightweight con-
crete. But the broadcasting of
color television which required a
shadow-free interior space had to be
considered—this implied some kind
of transparent or at least trans-
lucent covering. Three new alterna-
tives were formulated, the third of
which became the final solution:
Translucent PVC coated polyester
fabric (Membrane); translucent
fibre glass reinforced polyester
panels; and transparent (tinted)
acryl glass panels. Acryl glass was
selected over the other alterna-
tives because it provides unhind-
ered transparency; protection
from solar radiation (tinting); is
more durable against mech-
anical influences and decompo-
sition from light or chemicals;

and provides greater fire safety
because it does not ignite easily
and if ignited does not smoke or
drip.

Panels are bolted to the cable net
on neoprene buffers (to accom-
modate defections under loadings)
and overlap each other in a serial
fashion, somewhat like large scales.
Neoprene buffers at the edges also
provide the necessary weather pro-
tection at seams.

In the indoor swimming hall and
the small sports stadium ceilings
are suspended below the cable net
to provide heat, light and noise in-
sulation.

Previous experience was not
sufficient for designing many of the
structural members, particularly
the cables and anchor points.

The results of new tests and experi-
ments have provided new develop-
ments which will be of benefit not
only in the building of the Olympic
roof but also for all future cable net
construction.

The entire Olympic roof is pre-
fabricated. After suspension be-
tween the fixed support points and
guy points it must conform exactly
to the projected prestressed con-
dition. Therefore, prior to assembly,
every structural member, in par-
ticular each individual cable, must
be shorter by exactly the degree of
subsequent stretching due to pre-
stress. This stretching comes to an
average of 10 cm. for a 45 m.
long cable. If a cable is 5 cm.

(2"") too long over such a 45 m.

(48 yd.) span, the tension will be

off by 50 per cent. Consequently

the demand for accuracy in deter-
mining the pattern and actual
assembly of the net is greater than

in any other method of construction.

What the skeptics have said

After Behnisch had won the
competition for the Munich Olym-
pics, a great deal of controversy
developed over the various aspects
of his design, especially the roof.
Munich architects were upset that
a Stuttgart architect had won the
competition and did their best to
find flaws in this unique and ex-
citing project. Rumors about spec-
tacular collapse of the roof under
the winter snow load began to cir-
culate. As complications in con-
structing the roof did arise,
grist was added to the mill. Its
experimental nature yielded some
unexpected complexities and the
cost began to rise significantly.
Naturally this encouraged a large
scandal and most of the *’I told
you so" architects in Europe
revelled in it. Granted the roof did
cost more than planned, but that
is the case with any new struc-
tural form. Nonetheless, it provides
a great deal of useful experience
for future projects and long after
the critics finally exhaust
themselves, the roof will continue
to stand as one of the few signs
that architecture and building hasn’t
stagnated, that there is a future,
and a very exciting one,
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" For yourself or for a client's project, only the best will do.
Example: — The new ROHAGLAS XT Double Skin Sheet.

Take the swimmingpool enclosure as illustrated and apply the same concept
to illuminated ceilings, room dividers, roof covers or wall partitions. For all
of these applications, ROHAGLAS XT Double Skin Sheet is the ideal material.
You will enjoy these structures for years to come thanks to the unsurpassed
aging and weathering characteristics of ROHAGLAS XT.

Daylight can be utilized to its full advantage due to the high degree of light
transmission of our ROHAGLAS Double Skin Sheet.

® In addition, the excellent heat retaining qualities and insulating characteristics
of the Double Skin Sheet will keep your heating costs to the absolute
minimum even with low outside temperatures.
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If you are interested in more detailed information and perhaps a small
sample of the new ROHAGLAS XT Double Skin Sheet, please return this
coupon to: —

igelgi=le =D Ml chemacryl

Double Skin Sheet Plastics Limited
O 73 Richmond Street,

Chemacry! Plastics Limited, 73 Richmond = t
COUPO“ Street, West, Toronto 110, Ontario Wes )
Toronto 110, Ontario

I | am interested in receiving more information on the
new ROHAGLAS XT Double Skin Sheet

| would like to receive a sample of the ROHAGLAS
XT Double Skin Sheet

Name :

Title : Subsidiary of

Company: Réhm GmbH Darmstadt
Address :

West Germany




Chemical Fabrics Corp.
could have made this
a permanent structure
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All the exciting fabric-covered structures of recent years:
from small air-supported shelters for swimming pools to
giant Expo pavilions like the one above, or the huge U.S.
inflatable at Expo ‘70, have had one thing in common.
Because their covering fabric lacked sufficient weather and
fire resistance, they could not qualify as permanent
constructions.

A new fabric called Sheerfill from Chemical Fabric
Corp. with the strength of glass fibre and a coating of
Teflon for durability changes all that. Already selected for
large lightweight structures to house sports activities and
a student centre at colleges in Tennessee and California,
Sheerfill was created to meet challenging architectural
requirements. Strong. fireproof, weather and soil resistant

and easily fabricated into complex shapes, it opens up a
new dimension in the design of large low-cost lightweight
structures—permanence.

Available in widths up to 16 feet and can be easily heat
sealed.

Chemical Fabrics Corporation

P.O. Box 367, 108 Northside Drive, Bennington,

Vermont 05201, Phone (802) 422-3122. Cable: CHEMFAB

In Canada

Mr. Robert K. MacKenzie, 28 Dunbar Rd., Toronto 5,

Ontario. Phone residence (416) 922-6276 or office (416) 925-2461

See our catalogue in Sweet's

Consider the possibilities



You're looking at a ‘playroof’.
That's right! It's a playroof, not a playground. At Ecole Emile
Nelligan in Montreal, Roofmate® FR, the insulation without
“equivalent” was used in the IRMA (Insulated Roof Membrane
Assembly) system. Besides insulating the roof membrane itself
from thermal cycling, this unusual concept solved a number of
other interesting problems. Overleaf tells the whole story...

@ DOW CHEMICAL OF CANADA, LIMITED
“Trademark of the Dow Chemical Company *
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Owners: The Montreal Catholic School Commission
Architects: Pauer, Bourassa, Gareau et Jean-Louis Lalonde, Montreal

General Contractor: J. R. Coté Construction Ltée, Mtl. Roofer: Delphis Coté Ltée., Montreal

When there is no room around a school to build a play area,

you can build it on the school!

Ecole Emile Nelligan is a girl's comprehensive school in
a high-density housing area of Montreal. Because of the
high land values, the school structure occupies an abnor-
mally high percentage of the acreage.

But this meant that there was no area left for a play-
ground. The solution? Build the play area on the roof of
the first level. Because of the properties of Roofmate* FR,
this unusual requirement was easily accomplished.

The school is a two-level, seven-floor structure. The first
level is a two-floor base covering all of the available land
area within 15 feet of the boundaries of the property. This
level contains the entrance and reception area, courtyard,
cafeteria, gymnasium, and administration and services
offices and rooms. The ‘playroof” covers the top of this
first level.

The standard IRMA roof construction of the play area
is covered by pre-cast concrete slabs, (4’ x 5" x 3"’) with
exposed aggregate surface. These slabs are laid dry on
gravel directly on the insulation.

In a conventional built-up roof, the membrane is subject
to thermal cycling, with resultant cracking, wrinkling and
ridging. But with insulation above the membrane as in our
case here, the membrane is protected from extreme tem-
perature variations, and other deteriorating factors. The
result is that the life of the roof membrane is greatly in-
creased. Since Roofmate doesn’t absorb water, the heat
loss or gain is the same as if the insulation were installed
under the roofing membrane.

“Trademark of the Dow Chemical Company

The differential movement of the various roof elements
caused by temperature changes is also minimized, simplify-
ing design. Note, too, that the IRMA roof doesn’t need
a vapour barrier even in high humidity buildings since the
roof membrane itself performs this function.

This is particularly pertinent in the case we're citing for
this reason: the courtyard has heating cables imbedded
in it. Beneath the courtyard is the gymnasium shower room
which is obviously a source of high humidity. These two
factors could have been a potential trouble source, but
with Roofmate® FR insulating them from each other, there
have been no difficulties what-so-ever, and three gruelling
winters have passed!

The IRMA system is the product of close to 20 years
research by Dow; it has been applied in over 100 projects
in Canada since 1966. Needless to say, the insulation used
with this system is critically important. It has to be perma-
nently impervious to moisture, and must have exceptional
compressive strength. This combination of properties, plus
a permanently low "'K'* factor, is found in Roofmate™ FR.

The detail below shows the construction of the “playroof’
at Ecole Emile Nelligan. If you'd like more information on
the IRMA roof system, consult Section 7ri of the current
Sweet’s Construction File or write: Construction Material
Sales, Dow Chemical of Canada, Limited, Sarnia, Ontario.

= FLASHING
% u .
4y [————— PRECAST CONCRETE SLAB
.. GRAVEL 1"
. . INSULATION 2"
CP oy LIGHTWEIGHT CONCRETE
Loe s DECK
D AR — ROOF MEMBRANE
g - WITH PROTECTIVE BOARD
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DOW CHEMICAL OF CANADA, LIMITED



| tojassess why, in the USA, it is

estimated that the architects deal
with only 15% of the total annual
construction volume, and in the
U.K. they are involved to a far
higher degree in all building en-
deavors. The figure for Canada is
probably comparable to that of
the USA.

The architect’s public image
Often the profession wonders
whether Canada has an /inferiority
complex. This question is provoked

by the habits of Canadian corpo-
rations who annually spend mil-
lions persuading the general public
that they are true-blue native
institutions and who, at the moment
they face a major construction
program, rush south or overseas to
import foreign professional talent.
Within the domestic context it is
worth reporting that the RAIC has
joined the PQAA in volunteering
free advice and assistance to the
City of Montreal with respect to
their Olympic stadium. We hope
full use of Canadian professional
talent will be used in this important
undertaking. The public should
be aware that there are many
exceptionally able architects in
Quebec and Canada at large. It is
to be hoped that their abilities will
be used with respect to what will
be a Canadian first — the plans for a
national Olympic stadium. Profes-
sional expertise can only be de-
veloped by involvement in real
programs. If such opportunities are
denied, national expertise suffers,
so does Canadian credibility as a
leading nation in technical ability.

Broad goals

Let us examine some of our
national problems which touch
upon the services of the architect.

1) The need for improved building
technology such as an all-out
effort which might achieve the
$5.00 per square foot living unit.

2) The urgency for developing
the safest possible structures for
human habitation.

3) Working toward the design of
the “white” city — the non-polluting,
totally clean urban development.
Legislation to encourage the advent
of the never-paid-in-full, good for
200 years, comfortable, ageless
dwelling units. (We must bet on
the country, not the individual.)

5) Substituting for minimum
standards, quality design criteria for

| all forms of habitation.

6) Funds for responsible profes-
sional organizations to do the
necessary research in the develop-
ment of elements which will im-
prove our living conditions.

7) Canadian input on projects of
special scope or nature which
would improve the state of the art
of architecture in Canada.

ASSEMBLY
Council meetings

Both the final 1971-72 and initial
72-73 meetings of the RAIC Coun-
cil in Victoria attracted high interest |

June 12,1972

from convention delegates with
observers grouping themselves be-
hind their provincial councillors to
consult on matters requiring votes.

Highlights of the sessions were
as follows:

* The newly organized Associa-
tion of Architects of Prince Edward
Island requested official recognition
as an RAIC Component Association.
It was resolved that notice of their
request be circulated to other Asso-
ciations in conformity with RAIC
By-Laws. Approval of at least two
thirds of Component associations is
required for the RAIC, in its discre-
tion, to grant recognition to a further
representative group of architects.

e Halifax architect, Gregory Lam-
bros, presented report on his in-
vestigation into the RAIC Minimum
Syllabus program. Council com-
mended the document.

e David Hickman, Vancouver, pre-
sented the Policy Report of the
Certification Board and commented
on the June 1st meeting of the
Board.

e Council agreed to maintain
the Board’s present level of activity
until the year end. It was agreed to
assist the Board in finding sources of
revenues for its 1973 program
which includes the hiring of a full
time executive director.

e Council agreed that a survey of
architects’ occupations in Canada be
conducted by the component asso-
ciations, with results compiled by
the RAIC.

e |t was decided to maintain RAIC

CITY OF LONDON
PLANNING DEPARTMENT
requires

ASSISTANT DIRECTOR
CURRENT PLANNING

The successful applicant will be involved in two broad
areas of planning within the Department.

1. Development Control — particularly as it relates to
site plan and external design approval and architec-
tural treatment of buildings and structures, and

2. Secondary Plan Preparation — with emphasis on
evolving specific development concepts more par-
ticularly in those Secondary Plans covering the older
areas of the City.

Applicants for this position should be either a member
or eligible for membership in the R.A.ILC. Membership
in the T.P.I.C. is highly desirable. Applicants are re-
quested to submit a complete resume of their professional
training, experience and personal background to Mr.
W. J. Anthony, Personnel Director, City of London,
P.O. Box 5035, London 12, Ontario.

Salary up to $14.,455 (excellent fringe benefits are pro-
vided).

Our operable

wall system seals off
sound as well as space.

Stanley-Taymouth Operable Walls are made with
retractable mechanical scals, floor and ceiling. When
they’re open, the wall folds or unfolds at the touch
of a finger. When they're closed. the wall is

tightly sealed in place. a positive insurance against
sound leaks. Our operable wall system is ideal for
schools, hotels, restaurants,

& 5 e
offices, churches, etc. For more x/‘ﬁ
information, please write

or call for our free brochure

No. 800.

... helps you do things right.

STANLEY-TAYMOUTH LIMITED
Division of the Stanley Works
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42 Queen Elizabeth Boulevard

Toronto 550, Ontario. (416) 255-9181

Manufacturers of

Demountable Partitions, Landscape Partitions, Column Covers, Study Carrels, Portable Offices
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membership in the Federation of
Pan American Architects and to
accept the nomination submitted by
ten countries that the Canadian
Section of the UIA (the RAIC) be a
candidate to the UIA Council in
coming UIA elections.

e Alexander Leman presented a
report of his Ad Hoc committee to
the UN Conference on the Human
Environment (A/C, 5/8/72) and
Council agreed it be transmitted to
the concerned Authorities.

e At the request of the Ontario
Association, Council agreed to meet
in July to formulate a program for
1972-73, with an accompanying
budget.

Réunions du conseil

La réunion annuelle du conseil
1971-72 a eu lieu le 31 mai, et la
premiére réunion du conseil 1972—
73, le 3 juin, toutes deux durant la
65e assemblée annuelle de I'I|RAC,
a Victoria.

En plus des membres des conseils
des associations constituantes qui,
de par les réglements de I'IRAC,
peuvent assister et participer a la
derniére et a la premiére réunion de
chaque conseil, I'Institut a invité
tous les membres a assister a ces
deux réunions a titre d'observateurs.

Quelques mots sur les sujets a
I'agenda:

e Greg Lambros a présenté son
rapport sur le ““Programme d’études
minimales” de I'|RAC. Des copies de
son rapport seront distribuées sous
peu aux associations.

e David Hickman, président du
bureau d’accréditation de I'lRAC, a
présenté un rapport sur la politique
du bureau et a commenté la réunion
du 1er juin du bureau. Le conseil a
approuvé le rapport et maintiendra
le bureau dans sa forme actuelle
jusqu’alafin de la présente année et,
d’ici |3, assistera le bureau dans sa
recherche de fonds pour financer
son programme de 1973 qui com-
prend, entre autre, un directeur
administratif a temps plein.

e L'IRAC souhaite qu'un recense-
ment des occupations des archi-
tectes au Canada soit entrepris par
les associations constituantes et
compilé par I'Institut.

e Le Conseil a accepté une nomi-
nation de la part de dix pays, mem-
bres de I'UIA a l'effet que la section
canadienne de I'UIA (IRAC) soit
candidat aux prochaines élections
du conseil de I'UIA.

e Alexander Leman a présenté, au
nom de son comité Ad Hoc, un
rapport préparé en vue de la confé-
rence des Nations Unies sur l'en-
vironnement humain et le Conseil a
agréé de la transmettre aux auto-
rités intéressées.

e A la demande de I'OAA, le
Conseil a décidé de se réunir en
juillet prochain afin de définir le
programme ainsi que le budget de
I'Institut pour I'année 1972-73.

e Le conseil a établi un comité
provisoire ayant pour but d'analyser
les amendements a la Loi sur I'Habi-
tation, dés qu’ils seront déposés a la
Chambre des Communes. . . .
More assembly news next issue

Architecture Canada
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