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FUSION OF
BOX BEAM
AND PANEL
COMPONENTS

-,

St. Andrews United Church is the work of D. M. Campbell & Associates, consulting architects, and Tottrum & Associates, consulting engineers.

A distinctive roof design was achieved in Edmonton’s
St. Andrews United Church through the fusion of two
basic plywood components: the box beam and the
stressed skin panel. Uniting these forms allowed con-
struction of an attractive roof system which possesses
the desired acoustical qualities. The use of plywood
components also contributed to the reasonable cost of
the completed structure. .
Box beams for the church roof
were prefabricated and arrived
at the site with panel flanges
bolted in place. After erection
of beams, rafters were added
and plywood panels nailed to
top and bottom of these join-
ing members. The roof'is there-
by comprised of stressed skin
panels on long slopes, with box beams on short slopes.
Beams are 5 feet wide and 40 to 60 feet in length, serving
as full width supports and finished surfaces as well.

This modern roof system exemplifies the manner in
which plywood component forms can be combined to
achieve original total designs. Information on many
more plywood uses, for structural and aesthetic pur-
poses, can be obtained from your Association field man.

Waterproof Glue

FIR PLYWOOD

Plywood Manufacturers Association of B.C., Vancouver, B, C,

FIELD OFFICES: Vancouver - Edmonton + Winnipeg « London
Toronto « Ottawa « Montreal « Moncton

SP-63-3



] | )i The modern elevator
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for modern buildings

College of Physicians and Surpeons, Ed-

S EONH S Aceiates. EdMonton G

ur;aI_ClJntrar'hg :Buchanan Constructionand

S aalle homalor dad .'3‘.1';"::l'[if|1|'e?g:"f;wr%: his Edmonton building is distinguished by interesting detailing

ebizihieos b s both inside and out. Notice the novel exterior screens and
modern wall treatment, for example. To serve this handsome
building the architects chose a Rotary Oildraulic Elevator, the

* parfect elevator for buildings of seven stories or less. Because it
is supported from below on its oil-hydraulic plunger, the Rotary
Oildraulic Elevator requires no penthouse for hoisting machinery.
Shaft walls can be lighter, less costly. To the building owner the
Rotary Oildraulic Elevator brings efficient, economical operation
with low maintenance. Cabs and entrances are available to suit
any design. For your low-rise buildings, choose the Rotary Oil-

draulic Elevator, the modern elevator for modern buildings.

r p— ——
r 2 MAIL FOR CATALOG
3 Rotary o' Id rau I lc Elevaio rs Dover Products Corporation of Canada, Ltd., Elevator Div.
PASSENGER AND FREIGHT 140 Merton Street, Toronto 7, Ontario

Please send catalogs on Rotary Oildraulic Passenger and

r .
MANUFACTURED IN CANADA BY reight Elevators to:

DOVER PRODUCTS CORPORATION Name__ o
m OF CANADA, LTD. — ELEVATOR DIVISION )
Chatham, Toronto, Montreal, Calgary Company S

~® .
Sales, erection, and service across Canada Address._
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YOUR
DECISION

CAN HELP

CREATE
60,000
JOBS
A YEAR

Each time you turn to the catalogues, the future of
sixty thousand people — the annual increase in
Ontario’s labour force — is affected by your choice,
and the choice of others like you. Is the material
or product you're about to order made in Canada,

or is it imported?

Recent studies show that all too often imported
products are specified when there is a Canadian
equivalent that is completely competitive. The
Ontario Government Manufacturing Opportunities

Shows have already proved that Canadian equiva-
lents of many imported products are readily available
and many other items are suitable for Canadian
manufacture. As a result, hundreds of thousands
of dollars in new orders have already been placed in
Canada, much of it in Ontario. It is estimated that
$600 million a year, in Ontario alone, could be
diverted from imported to domestic products. So
before you specify — compare. If there is an equiva-
lent Canadian product — consider those sixty
thousand jobs for our own economy!

ONTARIO GOVERNMENT TRADE CRUSADE
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CALGARY ffords an vutstanding o - ‘ B S

Nample of private comtribution to urban
Utilizing some fifty acves of preveonsly

venewal i the vemarkable Bow Villa

undeteloped or ne

eelected river

IIfIJ
and, centrally located in the expanding metropolitan

area, thes "developer's dream” envisions « 230 million in

N 'f,." LR IR :‘.!"‘
residential, vecreational and community facilities to be carvefully planned and realized
orer @ decode .f.u;.."-...r;-;.f 1 take advantage of ;
) access and traffic a .".-'(JI'I;'I] Jf'-.l") frart f th M
ge 15 a far cry from the Land waste and commuting pamns of
ffran 1. Private ./;-!c"'l--lf'ml nts on this scale and with this de gree '-_f m

OoTIS
ELEVATOR
COMPANY LIMITED

MHead Otticws and viltan, Ontarlo

risde location and

]

Office
; 3 . # o 3 / . /.
0 of Prime caisel mn e Yepeneralion .’/ awr city centres. In swch frrogects th
call T IJ.'J- rlafion /’H"-.f."n 15 Py an exsentrl /L("ﬁ
AUTOTRONIC" OR ATTENDANT-OPERATED PASSENGER ELEVATORS . ESCALATORS L TRAV-O-LATORS . FREIGHT ELEVATORS L4 DUMBWAITERS
ELEVATOR MODERNIZATION & MAINTENANCE - MILITARY ELECTRONIC L GAS & ELE TRIC TRUCKS BY BAKER INDUSTRIAL TRUCK DIVISION
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Superb too, for interiors, solar
screens or the geometric rhythm

of exciting grillwork; Haydite
masonry is practical anywhere.
Haydite, light,loadbearing
concrete Masonry units, improve
fire resistance, have a wide range of
shapes and sizes, good thermal

and acoustic properties. Handsome,
even-textured Haydite masonry
units provide eye-catching
simplicity, richness and beauty . ..
appealing new material for the

imagination.

3 : N \_. Y S 5 . b g
A HAWeD I CNE
il AN — b
et LIGETWEIGHT STRUCTURAL CONCRETFE

a product of

DOM"T A X Construction Materials Ltd.

SAINT JOMN = MONTREAL « TORONTO « WINNIPEG « SASKATOON « EDMONTON « VANCOUVER

e

for the licensed Haydite manufacturer in your area writet: DOMTAR CONSTRUCTION MATERIALS LIMITED

®REGISTERED TRADE MARK
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‘s STUDIOD

VAN

NEW EXECUTIVE DIRECTOR

Fred W. Price

The appointment of Fred W, Price of Ottawa as Executive Director of the Royal Architectural Institute
of Canada, to be effective September 154, is announced by Jobn Lovatt Davies, President of the Institute.
Mr. Price succeeds Robbins Elliott who retired recently to take the position of Director of Planning with
the National Centennial Administration.

Mr Price is forty-six years of age and a native of Montreal. He was educated at the High School of
Montreal and at McGill University, receiving a Bachelor of Arts and a Master of Arts (Education) degree.

From 1937 to 1946 My Price was a bigh school teacher with the Montreal Protestant School Board,
During World War Il he served with the Canadian Armoured Corps in Canada, the United Kingdom,
and N.W. Europe, retiring with the rank of Major.

In 1946 be joined the Bell Telephone Company of Canada and carried out various staff and super-
visory assignments in the engineering and commercial departments. During the period of 1959 to 1962
Mr Price ways granted leave of absence to serve as Executive Director of the Canadian Conference on
Education, a joint project by leading organizations of educators and of laymen concerned with education,
seeking to promote wider public understanding of Canada's educational needs and problems,

During the past two years Mr Price bas been manager of Information and Publications with the
Research and Development Laboratories of the Northern Electric Company. In this post he has been
responsible for information on new developments and products in the communications industry.

A member of the Public School Board of Ottawa, and a member of the Kiwanis Club of Ottawa,
Mr Price is fluently bilingnal. He is married with one daughter.

M. John Lovatt Davies, président de I'lnstitut royal d'architecture du Canada, a annoncé cette semaine la
nomination de M. Fred W. Price d'Ottawa an poste de directenr administratif de U'nstitut @ compter du
ler septembre, M, Price succéde @ M. Robbins Elliott qui a récemment abandonné ce poste pour accepter
celui de directenr des plans a I'Administration du centenaire du Canada.

M. Price, 46 ans, est natif de Montréal. 1l a fait ses études dans les écoles secondaires de sa ville
natale et a 'Université McGill on il a obtenn les grades de bachelier és arts et de maitre és arts (pédagogie).

De 1937 a 1946, M. Price a enseigné dans les écoles secondaires de la Commission des écoles protes-
tantes de Montréal. Au conrs de la derniére grande guerre, il a fait du service dans le corps blindé de Varmée
canadienne an Canada, an Royawme-Uni et dans le Nord-Owest de VEurope. 1l sest retiré avec le grade
de major.

En 1946, M. Price est entré an service de la Compagnie de téléphone Bell du Canada ou il a été
chargé de diverses fonctions de surveillance et de direction du personnel dans les départements du génie et
du commerce. Un congé de 1959 a 1962 lui a permis d'occuper le poste de directeur administratif de la
Conférence canadienne sur l'éducation, institution fondée par les grandes associations d'éducatenrs et des
profanes intéressés d l'enseignement afin de faire mienx connaitre a la population les besoins et les difficul-
tés de lenseignement an Canada.

Au cours des deux derniéres années, M. Price a été directenr de linformation et des publications
aux laboratoires de recherche et d'études techniques de la Northern Electric Company. A ce titre, il a été
chargé de faire connaitre les progrés et les nouveanx produits véalisés dans Uindustrie des communications.

M. Price est membre de la Commission des écoles publiques et du Club Kiwanis d'Ottawa. 11 parle
conramment les deux langues. Il est marié et pére d'une fille.
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Specity with Confidence

Laidlaws manufactures the following quality products which
you can specify with confidence:
® Laico “Consul” Plastic Faced Doors
® Laico "Viceroy” Solid Core Exterior Doors
Laico ""Diplomat” Solid Core Interior Doors
Laico Mavable Partitions
Laico Contoured Laminates
Protexol Fire Retardant Treatment
Fine Architectural Woodwork

LAIDLAWS

50 Oak Street, Weston, Ontario

LETTERING

A full range of faces and sizes from 58" for
doors, reception areas, and building identifi-
cation. We manufacture and stock moulded
polyester, and fabricate custom aluminum
letters, crests, insignia, and designs. These
distinctive letters were chosen for:

The Prudential Building, Toronto
Union Carbide Building, Toronto
The National Trust Building
Inn-on-the-Park

Foundation House

Bank of Nova Scotia in ten provinces

Write for samples and the

name of your local supplier

JANZEN & CARTER

16 Sidney Street, Toronto 7 Tel.: 923-3828

10

FEATURES - TORONTO

| The gas station has still not taken its proper place in the city but

‘ there is an indication that the present forms are improving.
(Even though the management insists on clutter, the buildings
do shine through.)
Probably the best in this city is the Shell station by Webb &
Menkes next to the Four Seasons Motel on Jarvis Street (1),
Besides being a well designed building the usual asphale spread
is contained behind a wall that allows the pedestrian to slip past

without the feeling of being completely victimized by the car.

JOWETT

| Another "break through” is the Canadian Tire Corporation's
station on Avenue Road designed by L. C. Bachorz & Associates
(2). Canadian Tire has not founded its corporate image on good
taste (3) and thus the achievement is all the more remarkable.
Despite this past reputation, combined with the problems of
getting fast moving traffic, from a highway, into and out of a
very confined site and integrating the structure with an existing
underground parking system, the designers have overcome the
obstacles with grace (if it is accepted that the station belonged
there in the first place). Here no wall was necessary since the
building sits at the street and service is from behind, and in
doing this the architects have developed some delightful derails

that can be enjoyed by the passer-by.

The Toronto Parks Board, during the past years, has struggled
o maintain a series of swimming pools at no cost to the user.
| The most recent of these achievements is the Olympic Pool

Journal RAIC, August 1963
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It always pays to think- steel first

When it was decided to build “Foundation House," a modern seventeen storey office building over the existing
Eglinton Subway station in Toronto, a few problems had to be solved first. (1 The existing foundations of the
Subway station were only designed to support a much smaller structure. Human ingenuity and steel provided
the answer. The 11th to 15th floors of the new "Foundation House" are hung from twelve giant steel girders,
rather than supported by the interior columns. This way, the entire extra weight is transferred to new foundations
constructed on either side of the Subway station. (7] Steel, tested by time, is still the most modern building material.

rie ALGOMA STEEL corroraron, Lmireo I

; A
E. MARIE, ON JHN, MONTREAL, TORONTO, HAMILTON, Wi G, VANCOUVER | 2

-



WisSrer

U/L Fire-rated mineral acoustical ceiling tile & ceiling board

Your IP. technical representative will be pleased to supp'y
complete information on our wide range of mineral

products.

'fire—rated

I@ INTERNATIONAL PANEL BOARDS LIMITED

SUN LIFE BUILDING, MONTREAL

A SUBSIDIARY OF CANADIAN INTERNATIONAL PAPER COMPANY

*TRADE MARK



JOWETT

JOWETT

BALLARD & JARRETT

designed by Wilson & Newton (4, 5, 6). The site was well
chosen for it serves a vast neighbourhood, much in need of this
type of recreation, and can be easily reached by a major highway
and, as well, by metropolitan users of the adjacent park. Set
amongst the trees, it does not interfere as a competitive form
with either the park or the dwellings. The raising of the pools
is probably a practical solution burt on reaching the summir it is
disappointing to discover a vast array of glazed surfaces and
galvanized enclosures. These features and the degree of sanitary
controls, both in and out of the water, tend to reduce the recrea-

tional pleasure to a clinical process.

Don Mills, now no longer pub-
licized except for the occasional
gossip of basements flooding, is
the site of a telephone booth
designed by Gerald Beekenkamp
of King Plastics. And although
many details are stll unsolved
(such as resting the strucrture on
the paving) this is an imagina-
tive and very necessary addition
to the Don Mills Shopping
Centre, and begins to give the

courtyard a more useful purpose
other than of separating shops
and piping music

Journal RAIC, August 1943
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METAL WINDOW LTD.
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Head Office ﬂﬂdfl pclory

TORONTO 13, PNT.E

~-685 WARDEN AVEMUE—

—— -

e

J' - i

Can'cdla’é oldesf' a'n.d'

largest manufacturers™ -
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oyer 50 years. | l
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" Brdnch Office -

3300 CAVENDISH BLVD.
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THE ARCHITECT
AS AN EXPERT WITNESS

BY MICHAEL DENNIS

Mr Dennis of Michael Dennis & Associates, Toronto
is a consultant on archirectural and engineering rela-
rions. Before going into private practice in 1961 he
had worked as editor-in-chief of Roads and Engineer-
ing Construction Magazine and been in charge of all
contracts, legal work, and government liaison for the
construction of major industrial buildings in Canada
and the United States.

An expert witness is an individual who,
because of education and experience,
qualifies as an expert in a particular field
and whose testimony of matters relating
to this field can affect the decision of a
court of law in a trial.

Despite the strange fascination of the
law for architects and engineers, every
architect with any kind of reputation or
awareness of what is involved has a self
preservatory dread of being called upon
to be an expert witness. It is an instinc-
tive reaction for which there are many
reasons, some obvious and some not so
obvious, but all valid from the point of
view of good architectural relations. One
of the most valid is undoubtedly the prob-
lem that after accepting the commission,
the technical evidence discovered by the
architect might very well prove contrary
to the client’s best interests thus causing
a conflict between the architect's obliga-
tion to his client and his obligation to
his profession. Others are that being un-
familiar with court procedure he may
very well be afraid of appearing a fool
rather than a distinguished architect; may
feel that the technical principles involved
could be impossible to explain so that
they would be readily understandable to

14

a lay judge or jury; may think that there
could be too many conflicting theories
possible as to the true technical explana-
tion; or even that his qualifications as an
expert would be discredited by the cross
examining counsel.

It was Abraham Lincoln, however, who
said "It is the man who does not want
to express his opinions whose opinions
I want" and partly because of a similar
sentiment amongst others and partly be-
cause of the law itself an occasion will
undoubtedly arise sometime in the career
of a practising architect when he will
find himself in the probably uncomfort-
able position of having to be an expert
witness.

He can find himself in this position in
one of two ways. Firstly by being virtually
unable to refuse the request of a client or
a good potential client and secondly by
being legally unable to refuse the de-
mands of the court which can insist that
an architect appear as expert witness to
explain a report or study which he may
have made previously. In the first case
an architect can demand his own fee as
a professional man. In the latter case he
must appear as an expert for the ordinary
remuneration paid to any witness in a
trial,

If an architect, therefore, is going to
find himself in this position it is impor-
tant that he know at least the essentials
of what is involved and something of
what he should do and what he should
not do in order to handle the situation
professionally He must never allow him-
self to be put in a position where his
client tells him how to do his job. Once

the assignment has been accepted, being
an expert witness is, in fact, just as much
a facet of an architect’s work as designing
a building.

Accepting a lawyer-client’s instructions
on how to be an expert witness could be
just as dangerous to his professional repu-
tation as accepting any other client’s in-
structions on how to design a building.

To begin with there are four different
civil trial courts in Canada with which
architects could be concerned as an expert
witness. In practice if not in theory the
amount of preparation required by the
architect of his testimony will vary con-
siderably according to the standing of the
court which is hearing the litigation. The
first, the lowest court in Canada, is the
Division Court, in some provinces re-
ferred to as a small debts court, and be-
cause of the restricted amount of damages
which can be awarded by it, an architect
is much more liable to be called by this
court to explain his own previous work
than to be hired by the plaintiff or de-
fendant.

The next highest is the County or Dis-
trict Court, where parties to a civil action
may consent to the trying of a case involv-
ing any sum of money, and it has jurisdic-
tion within the county or district con-
cerned. It is the court which is most likely
to concern the architect as an expert
witness.

The highest court with which an archi-
tect personally can be involved in this
role of expert witness is the supreme court
of a province. Higher courts such as ap-
peal courts, the Supreme Court of Canada
and the Privy Council, hear only tran-
scribed evidence.

The one other court with which the
architect may possibly be concerned is
the Exchequer Court of Canada, which
tries cases involving patents, trade marks,
etc. and claims against the Crown and
would obviously more particularly con-
cern engineers who are specialists in pat-
ents for example. It is the court however,
which could concern the mechanical and
electrical aspects of buildings.

When approached by a client to make
a study and report on a situation as an
expert witness, the first thing to ascertain
is the type of court in which the litigation
is to be heard (in order to know the
amount of work involved), when it is to
be heard, and to establish the fee. It
should be noted that for the sake of the
record it is advantageous to the architect
for his official client to be the lawyer in
charge of the case rather than the plaintiff
or defendant. This is a technicality but
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can help during cross examination should
the architect’s impartiality be questioned.

For the same reason the architect’s fee
should be set at the minimum set by his
provincial professional association (in
Ontario $129.00 per day, or $21.00 per
hour). This is important since, particular-
ly in jury trials, the cross-examining coun-
sel will often try to discredit the expert
witness by pointing out thart he is paid for
his opinion. The impact of this is lessened
if it can be stated that he is in fact appear-
ing for the minimum fee suggested by
the Association. Of course, under no con-
ditions whatsoever must fees be related
to the outcome of the case.

Once having agreed upon the condi-
tions and fees of his employment the first
step is for the architect to ascertain from
the lawyer exactly upon what he is intend-
ing to base the case. From this meeting he
should then proceed to make a cursory
examination of the problem and advise
the lawyer, within two or three days, in
writing, of his opinion as to whether there
is indeed a case for his client or not. If
the technical evidence is not in favour of
the client but the lawyer still wishes to
retain the architect's services to make a
thorough study of the problem and to
make a complete report, there is no ethic-
al reason why the architect should not do
so. Either way, whether there is a good
technical case or not, if the lawyer decides
to go on the next thing is for the archi-
tect to make a complete examination and
study of the problem.

During this study it is of the utmost
importance to make detailed notes of
every step taken and of any tests or ex-
amination made. This is because the
method of conducting a study or survey
is quite often of as much and sometimes
more concern than the findings. When
the study is complete the architect should
then make up three completely separate
reports for the lawyer-client. The first
report should outline in detail the pro-
cedures carried out during the study and
include the description of any tests and
a plan showing the position and direction
of the camera if photographs were taken.
The second report should consist of the
architect’s findings, test results, photo-
graphs, etc. and conclusions together with
reasons if practical. The third should sim-
ply point out any possible conclusions
or assumptions which could properly be
made by another architect where tests, etc.
were not conclusive or possibly open to
different interpretation. Each report
should be made in duplicate, should be
brief, preferably not more than five pages,
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SIGNS AND UNINTERRUPTED DIMENSIONS CAN
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and written in language as simple as pos-
sible. Each one should be typed double
spaced on 814 in. by 11 in. bond paper
bound in a window folder. The original
and one copy of each should be stamped
with the architect’'s seal of registration,
in the bortom right hand corner of every
page, applying the seal only to the origin-
al and having carbon between it and the
copy so that an exact legal copy is retained
by the architect of his reports.

One point to mention at this time is
that both in the reports and in testimony
it is almost always preferable o avoid
references from a book written by some-
one else to back up an opinion. If no
references to an authority are made by
the architect expert witness then none
may be cited in court to contradict him.
If an authority is referred to however, the
same authority may be used to also con-
tradict him and a good lawyer guided by
his expert witness can often make effec-
tive use of this.

Once the reports have been submitted
to the lawyer-client the lawyer will have
to decide once again whether to continue
with the case or to settle out of court. 1f
he decides to go on the architect must
then sit down with him to agree upon a
list of questions which the lawyer will ask
him during the trial in order to bring out
the points the architect feels should be
made. This is necessary since in court the
architect will only be allowed w answer
questions put directly to him. He can also
help by suggesting questions for the law-
yer to ask the opposing expert witness. To
prepare for his actual day in court there
are several things which the architect
must now do of an elementary but
valuable nature. The first thing he will be
required to do when on the witness stand
is to establish his position as an expert
which in no way means proving only that
he is a registered architect. The cross ex-
amining lawyer will, as his job, try to dis-
credit this position and the architect can
help to establish it by bringing with him
photostat copies of a resume of his related
experiences, his registration as an archi-
tect of the Province, copies of books or
papers he may have written on the spe-
cialty, proof of membership in profes-
sional and learned associations and socie-
ties, proof of formal education and de-
grees and a list of important projects he
has worked on in the field in which he is
testifying. A list of all these salient points
should also be prepared for the lawyer’s
direct use in establishing the architect as
an expert.

He should also have made up three
extra copies of the report describing the
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method of carryving out any study or tests
and the report revealing his findings.
These are for the purpose of being sub-
mitted as evidence or given to the oppos-
ing attorney at the lawyer-client’s discre-
tion. If the findings are not favourable of
course, extra copies need be made only of
the report detailing the study and it will
be up to the lawyer to phrase the ques-
tions so that only points favourable to his
client are brought out. In this position
the architect need be concerned only with
telling the truth and following the prin-
ciple of making no statement which he
would not make before a gathering of
architects. Provided he does this, that the
evidence may give an erroneous impres-
sion because of only one set of facts being
brought out is in no way the responsibil-
ity of the architect or contrary to pro-
fessional ethics.

When a jury is involved in the case
and sometimes when only a judge is con-
cerned it is a good idea to also prepare
any particularly important drawings,
sketches or photographs on a large
enough scale (approximartely 36 in. by
36 in.) to be set on a blackboard and used
for demonstration. These photographs or
drawings should be mounted on stiff board
to facilitate both handling and display.

When being cross-examined there are
several things to keep in mind. A "when
did you stop beating your wife” type of
question would probably be objected to
by the lawyer-client, but might for some
reason be allowed by him. An architect
however, cannot afford to ignore it, and
any obscurely worded or hypothetical
question put to him by the cross-examin-
ing counsel must be clarified or re-
phrased before he answers it so that his
answer cannot possibly be misinterpreted.
Another thing is that he must beware, in
the heat of cross-examination, of giving
the opposing lawyer the slightest grounds
for discrediting him or his testimony by
insisting that measurements for example
are exact or closer than they could be ex-
pected to be, or that opinions are fact.
These are also points upon which he must
advise his lawyer-client if made by the
architect witness for the opposing party.

Finally, the architect expert witness must
always be content to be just that. The law
does have a strange fascination for an
architect and many do indeed make a
study of it in relation to their own feld.
In private he may even exercise his
knowledge to impress his lawyer-client.
In courts though he must refuse point
blank to answer questions not directly in
his field and must never offer an opinion
of law even if requested to.
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Draperies with Rovana
are permanently flame resistant

Only draperies with Rovana as the warp offer so many
tangible advantages — for long life — beauty —economy.

THESE ARE THE ADVANTAGES: ® permanently '~~~ ~~~ ~~~~ ~~~~— 7777777

5 ! ; i | " : ) I
flame resistant B resistant to cracking, seratching | c‘;’;’ d‘f:;’;fi’e:h“m :f}’t‘ﬁwR:I",‘;ﬁ; ﬁ;.’;’: ;(‘]‘Z‘:t;.:;t ponid |
or splintering M hand or machine washable B dry | on Rovana mail this eoupon. I
cleanable M colour fast M variety in patterns M re- I TO: Textile Fibres Department, _ 10
sistant to solvents and chemicals B mildew proof | % D“‘”:“"“'":{“’Ic;f:“d“'L}‘?’““edﬁ”““"o“t’"“ |
B odourless M non-allergenic W weathers well @ | (RA7.C File No. 28.D.1) ¢ I
moderate in cost II |

MAME :cciiciiiiiniiudidiriiiissadvis s s s sadiiainassisaidn |
Textile Fibres Department I I
| FIRM NAME i s iiimsaks s
DOW CHEMICAL OF CANADA, LIMITED <.Dow.> | [
SARNIA, ONTARIO  -~55EQ | ADDRESS iwoniitsistionsusianicvridiioiiiotis e :
R-
*Registered trademark Dow Chemical of Canada, Limiled L- ———————————————————————— -
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UNIVERSAL
towel dispenser
for roll, single fold,
or multifold towels

STAINLESS STEEL
on all exposed parts

CONVENIENT
economical to maintain

APPROVED
used in all new buildings

FLUSH SURFACE
door catches concealed.
No projections on the
face of the unit

"Sanitation for the Hation'

G. H. WOOD

MODEL NO, 708

& COMPANY LIMITED
TORONTO - MONTREAL - VANCOUVER
Branches ocross Canoda

Efficient
easy to fill and empty
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True comfort with Markel's luxury,
flameless electric baseboard heating system !

In a few short years, Markel's baseboard system has
become the standard of the electric heating industry.
Thousands of installations in all 10 provinces prove
that Markel baseboards do the job year after year
without maintenance or upkeep problems of any kind.

Get the facts about Markel's exclusive finned heat
exchanger. Air is circulated over 3009 more fin
area resulting in element temperatures up to 300° F.
cooler than many other electric baseboard elements
of similar heat output.

Learn about Markel's safety thermal cut-offs, the
accurate built-in thermostats, the attractive appear-
ance with concealed wiring and junction boxes.

Your electrical distributor has Markel Baseboards in
stock now for immediate delivery. Let him show you
how easily and economically they may be installed in

old homes and new.

FINNED HEAT EXCHANGERS

MARKEL ELECTRIC PRODUCTS LTD., FORT ERIE, ONTARIO
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PORCELAIN ENAMEL FOR PERMANENT BEAUTY

FOUR UNITS COMBINED
IN SCREEN ASSEMBLY

fo— 24195 —] e
GREY 5407 WHITE
il
P e (% o

|— 24— f—22m—]

GREY 5407 BLUE

| S |

These four units are combined to create
the colourful, three-dimensional sereen in
porcelain enamel. Night-time illumina-
tion from behind adds another dimension
of interest.

A striking example of the imaginative use of poreelain enamel is
the visually intriguing screen recently installed on a new shopping
centre in Halifax. Fabricated by P. Graham Bell Associates
Limited, it is mounted on a light steel structural frame which
projects the facade 18" from the wall. A technically difficult
problem in poreelain enamel has become a four de force illustrating
G.B.A.’s pre-eminence in this field.

Almost unlimited freedom of design, the widest range of colour
values and surface finishes, brilliant permanence which has proved
itself since the time of the pyramids, all favour the wider use of
porecelain enamel in modern construction. And when it's G.B.A.
porcelain enamel you know you are getting the highest quality
available,from the respected leaders in this specialized field. You
are invited to make use of our knowledge and experience. Call or
write today

TO BE SURE .+« SPECIFY

GBA

P. GRAHAM BELL ASSOCIATES LIMITED

HEADQUARTERS FOR QUALITY ARCHITECTURAL PORCELAIN ENAMEL WORK

GEORGETOWN ONTARIO

A Division of WESTEEL PRODUCTS LIMITED

WESTEEL PRODUCTS LIMITED —Plants and Sales Offices: Montreal, Toronto, Winnipeg,
Regino, Sash , Calgary, Ed ' . Soles Offices also ot: London, Ottawa,
Quebec, Saint John, Halifax,




Delayed Action door control :
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CONTROLLED CLOSING PHASE

FINAL CLOSIN{.‘ PHASE

Famous CORBIN SERIES “‘400" CLOSERS.. . with selective DELAYED ACTION CONTROL

Where positive door control is essential, CORBIN
SERIES 400" DOOR CLOSERS offer the ulti-
mate in design features. Precision valving insures
smooth, silent closing. Even extra-heavy doors,
or doors subject to strong drafts, close tight . . .
without a whisper!

The **400” features precision-timed valve system “
that controls the door-closing cycle as desired.
DELAYED ACTION control valve permits door -
to remain open for a brief period, as pre-selected,
before the closing action starts.

FULL MORTISE APPLICATION
—only 134" projection

Available in surface and full mortise types. .. for
corridor, cafeteria, auditorium, classroom, office,
lab, hospital and institutional room doors . . .
wherever silence, controlled action and positive A
closing are required. Prime coat or metallic SURFACE APPLICATION
finishes. Write for literature. —less than 312" projection

It pays to make it CORBIN—throughout!

CORBIN CORBIN LOCK DIVISION

BELLEVILLE ONTARIOD
®
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that's GYPROC DRYWALL—it’s fire-protective

a product of

DOMT.A X cConstruction Materials Ltd., 1 Place Ville Marie, Montreal 2
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Office building owned and built by Winton Properties Ltd., Toronto; Architect, Douglas M. Hall, Toronto; Precast Concrete by Beer Precast Concrete Limited.

IMAGINATION AND MONEY GO FURTHER WITH PRECAST CONCRETE

The modern office building above is a graphic example of modern precast concrete at work.
Here you see concrete panels, precast and assembled by Beer Precast Concrete Limited, saving
the builders valuable time and countless man-hour dollars. Yet, the savings have just begun,
in years to come concrete’s great durability and total freedom from maintenance will save the
owner more dollars still. Indeed, across Canada, precast concrete is changing building methods
as fast as it’s changing the skyline! The reason is simple—few building materials known
today offer the scope and versatility of modern concrete. Concrete makes the exceptional eas-
ier and the impossible, possible. Concrete makes the boldest ideas work on the smallest of
budgets. From dramatic structural innovations to intriguing decorative effects, concrete offers
endless possibilities. Almost any shape, pattern, color or texture can be readily
achieved ®m Concrete has moved out of the back seat and into the foreground
... nothing so durable and dramatic costs so little ® Wherever you see con-
crete at work you'll see the familar Pyramid Brand St. Mary’s Cement, Canada’s
finest cement since 1912.

ST. MARY’S CEMENT CO. LIMITED, 2221 Yonge Street, Toronto HU 5-4411
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Not 10 many years ago the term "Precast Concrete”, if nsed, would probably have meant
Y 4 ¥

a block, a cast stone window sill, or possibly a sewer pipe. Today we find "Precasting”
being applied to whole buildings and large scale building components and assemblies.
The development and use of precast concrete materials in building construction over the
past few years have been very rapid and one need not look very far or very long to see
evidence of their influence on contemporary architecture.

The attractions of precast concrete are many and varied and, to different people, precasting
means different things. Designers are probably most excited by the aesthetic possibilities
of the new structural forms made possible by precast concrete which may have been
stimulated in part by the promise of relief it offers from the tyranmy of the glass and
metal curtain wall. To builders, precast concrete may mean the achievement of the advan-
tages inherent in concrete construction without the high cost of on-site formwork or it
may imply the superior qualities of concrete that are possible with factory production
and control. When combined with the principles of "Prestressing”, as is so often the case,
precast concrete enables longer and more slender flexural members to be poured in a so
called "Crackless Concrete”. Producers probably see precasting as the logical application
of industrial processes to concrete construction, while governmental bodies concerned
with the problems of unemployment claim it as a means to extend some of the seasonal
employment of the building industry into the slack winter period. Precast concrete build-
ing elements have cansed the question to be raised as to which union group should be
responsible for their manufacture and installation; an answer we understand is soon to
be forthcoming.

PRECAST CONCRETE

Those familiar with precast concrete agree that it is eminently satisfactory for many con-
temporary building needs and that essentially it is a new and different building material,
To exploit fully the structural, economic, and aesthetic possibilities of precast concrete
design and construction methods should not emulate those of the materials which it
replaces. This very fundamental principle of design has been so often referred to by the
authorities on precast concrete that it seems worthy of emphasis at this time,

During the past decade or so, precast concrete has gone through an "Experimental”
stage of ity life as a construction material and appears to be entering the second phase of
“Consolidation”. 1f the bistory of other building materials can serve as a guide, we should,
over the next few years, see a greater co-ordinated effort on the part of the precasting
mdustry to expand the use of their products by establishing standards of production and
performance and providing information and design recommendations to designers. Such
steps should be welcomed by our profession for they will undoubtedly influence onr work.

The high standard of achievement in precast concrete construction in this country bas
been due, more than any other reason, to a number of Canadian engineers who have
pioneered the design and production of this material. The importance of their work to
the development of precast concrete construction in North America bas in many instances
won them international recognition. They have contributed the major articles on "Precast

Concrete” which follow. D.H.L.
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PRECAST CONCRETE
AND THE ENGINEER

BY LAURENCE CAZALY

Laurence Cazaly graduated from the University of Bristol in
1950 and was chief designer for the Prestressed Concrete Com-
pany in London before starting his consulting practice in
Toronto in 1955, The Bristol course, under Prof. Sir Alfred
Pugsley, emphasized aircraft structures in light alloys and Alan
Harris, then at Prestressed, was determined to outdo any metal
with prestressed concrete. Mr. Cazaly was therefore trained to
use a Building Code only as paperweight, a tradition be has
endeavonred to maintain ever since. He is @ member of C.5.A.
committees on Prestressed Concrete and Concrete Poles and a
member of the P.C.I. Joint Details Committee. Mr. Cazaly is
the first winner of the Martin P. Korn award of the P.C1. and
is currently writing, with Prof. M. W. Huggins, the C.P.C.L.
Handbook on Prestressed Concrete,

"Precast concrete can be ugly and cheap.” PANDA

“Precast concrete can be ugly and expensive.”’ PANDA

26

The essence of precast concrete for the engineer is FREEDOM,
The material can be beautiful or ugly, expensive or cheap, strong
or weak. It can demonstrate more than any structural material,
except perhaps aluminum, the skill of the master and the inex-
perience of the student. Such freedom, like oxygen, is the stuff
of life and paradoxically is noxious when taken in concentrated
form. It is almost impossible for a consulting engineer in Canada
to support a practice by designing in this powerful material
and the blame lies jointly with engineers, with architects, and
with our society at large.

Far more than most people realise (including the engineers
themselves) technology is subject to emotional decisions. De-
signers, like anyone else, try to surround themselves with the
things they believe in and it is as easy for an engineer as it is
for an archirect, lawyer, or accountant to find a technical justifica-
tion for a decision that has already been made. There has not
been much structural precast concrete used in this country in
the past but there is going to be a great deal used in the future.
If I am positive about both these statements this comes from a
study of humanity rather than stresses. Let us, therefore, consider
some of the human values involved.

PRECAST CONCRETE 1S NEW

For a pioneer country Canada has been disgustingly conservative.
This seems almost impossible in a giant country with a tough
landscape and a tough climate and seems to be largely due to
the great shadow cast by the United States. Fortunately a grow-
ing intellectual nationalism is causing us to change, but it is
still too frequently true that unless a man's greed forces him
to expose himself he prefers the tried and true.

PRECAST CONCRETE HAS NOT YET ESTABLISHED
TRADITIONAL FORMS

Most precast manufacturers now supply a range of floor slab
shapes. To make complete designs of precast concrete more
than this is required, meaning that the designer has to work out
for himself the framework that is necessary to support such
slabs. This in turn means that he has to think, and, having
thought, he has to assume responsibility. These two requirements
are more willingly assumed by fanatics than by the conservative
backbone of the profession, for perfectly rational reasons. The
conservative observes that the most important clients engage
engineers who do not stick their necks out. Only the fanatic is
obstinate enough to lose valuable commissions in order to take
a risk —and in addition there is the next factor to be con-
sidered.

PRECAST CONCRETE IS TOO COSTLY TO DESIGN

This affects fanatics and conservatives alike because no one can
stay in business if he constantly loses money. As has just been
observed there is no tradition or standard practice in precast
designing and someone has to work out the details. The better
consultants do this themselves — and soon discover that to do
the job properly requires twice the usual number of drawings.
In addition the details shown cannot be left to a junior engineer
or draftsman if the design is to be considered safe. Precast de-
sign offices average about two engineers to one draftsman rather
than the normal proportion of two or three draftsmen to one
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engineer. Without being unduly mercenary it is just not practi-
cal to do this on the kind of fees paid by architects. Consultants,
therefore, find that they have to dilute this mixture with a good
percentage of more mundane structural design.

PRECAST CONCRETE 1S TOO COSTLY TO BUILD
With reasons lying largely in the previous consideration, this
need not to be, and it is not so all the time. If the better consul-
tants find they are losing money, the not-so-good avoid this by
showing "typical” details which are not typical at all and by
taking no account of production methods. There are a tremen-
dous number of architects” and engineers’ specifications which
read "The contractor shall assume full responsibility for the
design,” Most manufacturer’s overheads are 10 per cent higher
than they should be because of the promotional and detail en-
gineering that they are forced to carry out. In addition precast
concrete is pre-formed and therefore pre-detailed. Collecting all
the data in advance, from an inaccurate and incomplete set of
architectural, mechanical, and structural drawings, is time con-
suming. More serious, however, is the additional shop cost of
forming “every piece differently.” This cost is

important because of the following.

STRUCTURE DOES NOT ADVERTISE
THE ARCHITECT

Since the beginning of time architects have skimped on founda-

tions (which do not show) and spent fortunes on elevations
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(which do). In doing this they have been egged on by the client
who wants the public to observe his expenditure. It is significant
that while the precast industry has had salesmen trying to build
a demand for their cheapest "volume” lines the architectural
profession has been demanding more and more costly curtain
walls. Modern buildings are literally encrusted with jewels.
In passing, it is interesting to note that curtain walls are not
“structures” and therefore there is no discredit to any party in
bypassing the structural engineer. Nearly all curtain walls are
engineered by the manufacturer and fortunately the price will
stand it. Consequently it will not be surprising if archaeologists
of the furture find the remains of our modern buildings with the
structure still hanging from the cladding.

If the foregoing reasons have been the cause of our inadequate
past, what will bring about our rosy future?

CANADA WILL SOON HAVE AN INDUSTRY
SPONSORED HANDBOOK

Unlike a text-book, the prime purpose of a handbook is to
establish a traditional method of passing instructions from de-
signer to manufacturer. Its advantages are many; financially it
cuts the cost of design, and by intelligent standardization it cuts
the cost of production. By regularizing office procedures and
drawing details the elimination of mistakes is facilitated, even
when the handbook is used by comparatively inexperienced de-
signers. It frees senior designers from the chore of excessive
detailing and allows them to concentrate on those parts of the
design which must be unique.

Lefr wop: "lIntelligent standardization cuis the cost of production. Clean designs
like this 80 cent per square fr framing should be easily produced by a combina-
tion of handbook methods and manufacrurers caralogues.” Canadian General
Electric Co. Lid offices and warehouse in Calgary; archirects, Chapman and Hurst;
engineers, Cazaly Associates. Left centre: Federated Co-operatives Ltd warehouse,
Winnipeg; architects, Smith Carter Searle Associates.

Left bortom: *‘Beautiful and Cheap.' Royal Canadian Yacht Club, Toronto;
engineers, Cazaly Associates.

Below: "Precast concrere is too costly to dessgn. 67 beams frame onto each main
column of this building. There were 72 shop drawings and a 30 ft strip of erec-
tion sketches on a $100,000 job.”" Grosvenor House, Winnipeg; architects,
Libling, Michener & Associates; engineers, Cazaly Associates.



Unlike earlier attempts elsewhere, the Canadian handbook is
not based on a "standardize at all costs” motive. It is being
produced at this time because the industry has matured enough
to sort out the known from the unknown and, to offer recom-
mendations which have at least a moderate content of experi-
ence. It is hoped that as a result the orthodox will improve in
quality and decrease in cost leaving the more adventurous of
our society free to experiment and develop new ideas.

MODULAR DESIGNS WILL SOON BE UPON US

At least 80 per cent of our houses, apartments, commercial and
public buildings contain no more than a basic architectural
content. There is no harm in this, for a city in which all build-
ings vie with each other for originality would be as sickly as a
diet of hors d'oeuvres. The trend throughout the world is to-
wards planning in the large rather than the small and it seems
almost certain that, as in other branches of technology, the aver-
age building will be made of low cost, good quality, standard
components with a limited number of optional extras while in
between, acting as focal points, will be the more expensive work
of a few good architects.

Standard products have already been developed in the mechani-
cal, electrical, and finishing branches of the building trade. The
only reason why structural work has not gone the way of all
industry has been because of its low unit cost and its high
weight. Bulk materials cannot be shipped competitively more
than a few hundred miles and this leads to decentralization.
With modern communications, however, people and plans can
be shipped more easily than goods. With the large building
material suppliers taking a growing interest in the precast in-
dustry it is only a matter of time before factory “chains” are
supplying the same designs on a national basis. These designs
will not be individually produced, of course. By spending hun-
dreds of thousands of dollars on production and field research
the combine of the future will offer far better value for money
than even the most skilled individual can today. But, in return
the purchaser will have to choose from the options offered.

OUR EDUCATIONAL STANDARDS ARE IMPROVING
The other day 1 was reading a book about the mid-Victorians
and the thing that impressed me most was that not only did the
50 or so educated scientists in England all know each other but
that they also knew most of the 300 or 400 educated people
in Europe.

In less than a hundred years we have built machinery for turn-
ing out such scientists by the thousands. There is no problem
in technology today that cannot be answered — it is simply a
question of priority, money, and time.

Of all the building materials concrete is the one most controll-
able by the designer. The strength, the shape, the colour, and
texture can all be varied with a very small investment in con-
struction equipment. In spite of the tendencies towards standard-
ization there is still tremendous scope for the individual engin-
eer — but if the design is going to be a step forward the design
has to be good. Fortunately Canadian education, if not the best
in the world, is better than most and young Canadian engineers
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are much better trained than their fathers. There is every chance
that they will make major advances in the concrete industry in
the future.

THE POTENTIAL ECONOMY OF CONCRETE

IS UNLIMITED

Most modern building materials require a high degree of refin-
ing and chemical conversion. Concrete on the other hand is
simply broken bits of the earth’s crust bonded with baked bits
of the earth’s crust. For reinforcement prestressed concrete uses
high tensile steel — the tensile material giving the most force
per dollar. The basic materials, before mixing and assembling
are worth less than $10 per ton. They presently sell, finished
and in place, for $50 to $100 per ton. The difference in cost is
the cost of people and moving equipment. With better design-
ing, manufacturing, and marketing procedures much of this dif-
ference can be eliminated.

ARCHITECTS MIGHT CHANGE THEIR

FEE STRUCTURE

Architects are becoming purchasing agents and specification
writers. They should be free to recommend the purchase of a
completely engineered package on one hand or the retention of
a first class special consultant on the other. In either case all costs
should be paid by the owner. It is the owner who benefits and it
is unbusinesslike and unethical for the architect to be charged
with the duty of financing the difference.

This is done in other countries and it works well for all parties.
If something like this is not done then "package deal” supply
houses will take over and the architect will become a subcon-
sultant. I, for one, would consider it a sad thing for our culture
if this were to happen.

The "pioneer” phase of the precast industry, when every job
was news, has been left behind. We are now in the “critical”
phase, when everyone knows that a solution is possible but
seeks the method of making that solution the best.

Because of the freedom offered by precast concrete the industry
makes a range of products from the automatically produced con-
crete block to the individually sculpted bas-relief panel. In the
past the bulk of this work had been done on the basis of a manu-
facturer recommending a limited number of standards which
the consulting engineer used in his own “design™: a nineteenth
century concept based on the assumption that consultants are
educated and manufacturers are not.

The future will probably show a decrease in this compromise.
Mass produced designs will be done by the manufacturers, at a
cost exceeding the average consultant’s lifetime income. Individ-
ual designs will be works of art, as good or as bad as their
creator. In either case the purchaser should get more for his
money and we, in the profession, should find a deeper satisfac-
tion and delight.

If this prophecy cannot yet be demonstrated, the point on which
it is founded can. The structural engineer has tremendous con-
trol over the cost of precast concrete and its usefulness to the
purchaser. This allows him to wield a stick much bigger than his
slide rule. It will be interesting to see what changes he and his
stick will make in the years to come.
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PRECAST CONCRETE
PAST - PRESENT - FUTURE

BY KAl HOLBEK

Kai Holbek graduated from the University in Copenbagen with
a Masters degree in Structural Engineering (1942). After war-
time service and up to 1948 he worked in England in the con-
struction of chemical plants, and continued with the Construc-
tion Division of American Cyanamid out of New York until
1950, and out of Toronto until 1952 in the same field. After
working for four years as chief engineer with Murray Associates,
along with Harry Lay, be launched Standard Prestressed Struc-
tures Limited and served as president. In 1961 S.P.S. obtained
the Schokbeton licence for Canada and began operations as
Schokbeton Ouebec Inc. Kai Holbek is one of the founding
members of the Canadian Prestressed Concrete Institute and
served as its first president. He is a registered engineer in New
York State, Ontario, and Quebec, a member of the Engineering
Institute of Canada and the American Concrete Institute.

Residence Building, Loyola College, Montreal. Webb & Menkes, architects
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For the purpose of this article discussion will be limited to
plant manufactured concrete elements that are used as part of
a building whether for structural, architectural, ornamental, or
a combination of these purposes.

The precast industry is so new that very little can be said of
its past, but its rather impressive showing in the last few years
may well call for a review of its present stage and (without
trying to predice its future) the examination of the reasons for
its growth and the factors which will influence its future.

The following reflections are written by an engineer who
happened to get into the precast industry practically from its
birth, in this country, but who has often been baffled by spe-
cific developments which did not make sense from a purely
engineering or production point of view; who was influenced
by architectural trends or by a combination of such secondary
causes as construction practices, trade union rules, government
regulations and tax rulings, building code rules or lack of
same, the economic conditions, the financial structure of the
industry, transportation developments, climatic conditions, or
the zest and zeal of a few pioneering individuals, either in the
designing field or, more likely, in the production industry.

Precast concrete came to this continent from Europe where it
grew from a small pre-war industry of such items as sills,
lintels, and paving slabs to its dominating position today
where, in some respects, it is well ahead of the North Amer-
ican usage. Reasons for this growth are a combination of the
following factors:

1. The high level of engineering skill utilizing materials to
their limits and in trn developing ever increasing standards
of quality.

2. An ability by the industry to turn improvements in ma-
terials and design into economically feasible units.

3. The ability of precasting to make concrete work an all-year
industry while eliminating payment of premiums for poured
in place concrete during the winter.

4. An increase in government research, partly to help winter
works, and partly to promote a high percentage of native pro-
ducts in ample supply.

5. Specific developments, such as prestressing and the use of
light weight materials.

6. A high level of research and promotion by the cement in-
dustry, specifically tailored to advance the precasting technique.
7. A growing understanding of the product and its possibili-
ties by the architectural profession.

8. Some tangible steps towards standardization,

9. Design and application codes which have kept pace with
the technological development of the product.

10. An expanding economy with a high level of construction
activity.

11. A corresponding development in material handling equip-
ment, facilitating the site erection of ever increasing sizes of
concrete units.

The development of precast concrete in this country started
somewhat differently and with little or no support from either
the government or the cement industry, although this has re-
cently changed for the better.

Early precasting, in the context of this paper, was in the
form of mass production items like channel roof and floor
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slabs and the cored flat roof or floor slabs called "Flexicore.
Here Canada was neck-in-neck with the U.S.A. and Canadian
pioneers like V. 8. Murray and H. J. Hoseason saw the pos-
sibilities of using this product in combination with electrical
services so that under-floor electrical wiring has become an
accepted practice and other materials for floor construction
have been forced to follow suit.

The group of people around pioneers like V. S. Murray in
Toronto and Ken Paget in Calgary became the new disciples of
the precast cult and were joined by the cast stone people who
saw the architectural possibilities of the product. The Beer
family of Toronto has developed this part of the industry to a
status which today is setting a pace for the entire continent.
The precast industry today has the following product range:

Precast, prestressed floor and roof slabs such as: (a) flar hollow
slabs varying from 16 in. to 48 in. in width, with spans up to
30 fr; (b) double tees also called twin tees, wing slabs, etc.
varying from 4 ft o 8 ft in width and from 12 in. o 24 in.
in depth, giving spans up to 75 ft; (c) single tee slabs or lin tees
varying in width from 8 ft up to the giant tees of 10 ft, in
depths from 8 in. to 54 in., giving spans above 100 fr.

Precast beams and columns of all kinds covering one or multi-
storey buildings. In the case of the entire structure being
precast height is normally limited to one-length columns or 60
ft. The beams are prestressed wherever loads or spans justify it.

Special shapes like precast folded slabs, arch members, frames,
etc. whose only limitations lie in economic factors and the

architect’s imagination.

Concrete cladding ranging from normal flat panels, to more

intricate panels, and to a complete concrete curtain wall.
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Within these four broad groups we find most precast concrete

products for buildings up to our present time. However, a
quiet revolution is now taking place which will greatly in-
fluence the future of precast concrete and change its engineer-
ing aspect. This is the concept of making architectural concrete
walls load-carrying, thus eliminating all columns and beams
ar facades.

A most striking example of this construction is in the new
residences for Loyola College in Montreal, designed by Webb
& Menkes, architects. Here a structural panel 5 fr wide, 25 in.
deep, roughly channel shaped in cross-section, was cast in one
piece through four stories or for a total height of 41 ft. This
panel supports 5 ft wide precast channel slabs spanning from
face to face of the building and also supports spandrel beams
at each floor elevation to pick up brick in-fill between the con-
crete wall panels.

The wall panels weigh nine tons each and although the col-
umn section is approximately 6 in. by 25 in. the horizontal
concrete mullion between a fixed and an operating window
is only 3 in. by 5 in, cast as an integral part of the entire
panel, with no shrinkage between this small section and the
larger column section.

On the new Humanities Building for Laval University in
Quebec, designed by architects Fiset & Deschamps, the concrete
panels do not carry any floor loads burt the six storeys of panels
(65 fr) carry their own weight straight to the foundation
walls with connections to the cast-in-place structure designed
only to take horizontal loads,

In the Algonquin Composite School in North Bay, designed
by Gerald B. Cox, architect, 10 ft by 22 ft wall panels, each
with four window openings, were designed and cast, as a truss
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between precast columns (60 ft high) and supporting 72 ft
prestressed concrete lin tees, from face to face with no interior
columns.

Finally on the new Arts Building for McGill University by

Affleck, Desbarats, Dimakopoulos, Lebensold, Sise, architects,
full advantage is taken of precast concrete. A central core con-
taining most service areas and carrying most of the mechanical
floor is cast-in-place. On either side 20 ft special precast floor
slabs span to the exterior walls consisting of 10 ft wide by
11 fe high precast panels. The panels have two window open-
ings and only the centre mullion carries a load. At the vertical
joint between panels only a 7 in. concrete skin covers the
space for mechanical services. Panels thus cantilever from the
central mullion and this has been emphasized in the archi-
tectural features of the wall. Here this construction is used for
seven storeys in a nine storey building but could easily be ex-
tended beyond this height.

The central core is designed to carry all horizontal loads
allowing connections between walls of precast slabs to be of a
simple hinge construction type. Only the vertical loads require
careful attention to joint details in order to close tolerances in
execution rather than the complications in the design.

This particular design has an added feature, important from
an overall construction schedule, and this is the reasonable
division of the cast-in-place volume to the precast one, enabling
the precaster to execute his manufacturing contract while the
contractor is casting the central core. The solution keeps site
casting away from delicate finished wall panels, avoiding any
staining of these during construction.

The four Canadian examples above were designed for the
Schokbeton process and all bur the McGill building have now
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I. Manitoba Telephone Administration Building, Winnipeg. Smith Carter

Searle Associates, architects. Typical cellular floor on a steel frame.
2. Residence Building, Loyola College, Montrcal. Webb & Menkes, archirects:

3. Humanites Building, Laval University, Quebec. Fiser & Deschamps,

architects,
4.  Algonquin Composite School, North Bay, Gerald B. Cox, archirect.

5.  Arts Building, McGill University, Montreal, Affleck Desbarars Dimako-

poulos Lebensold Sise, architects. (See p. 57.)

been executed by the first Schokbeton plant in Canada, located
near Montreal. The general contract for the McGill building
has just been let and construction should start soon.

This latest development, described in the above examples, is
now being followed by several in the Toronto area (either in
the design stage or under construction) and many more will be
seen all over the country in the years to come. This develop-
ment will not eliminate any of the products listed in the four
product groups above, but will gradually erase the borders
between the items as we manage to make the elements do
double and triple duty in a future building design and open
the way to completely new design features which will equally
test the skill of the designer and producer with results in
buildings well removed from the “flat-chested” look which
Frank Lloyd Wright detested in the post-war construction
boom.

As an example of this extra duty the panels on the Laval
University job vary in depth from 12 in. to 36 in., partly for
architectural reasons and partly to eliminate direct sunshine
on any windows or glass units, resulting in very marked
savings in air-conditioning costs.
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As for the future, let us again review what will influence it.
The factors mentioned in the beginning of this paper will
apply in varying degrees and a producer can only guess at the
influx of new unknown factors which always crop up to change
the best development plans by the manufacturing plants. Archi-
tectural and engineering skill is now taxing the production
plants to their capacity, forcing them to use a high percentage
of highly skilled engineers. Before long the more advanced
firms may have architects on their staff as is now often the
case in Europe.

Europe is today ahead of North America in two major
aspects of the precasting industry. In discussing those two as-
pects I will bring out some of the factors influencing the future
of the precasting industry here.

THE HOUSE AND APARTMENT BUILDING FIELD

The house building field has practically been untouched by the
precaster on this continent. This is partly due to a customer
resistance to radical changes in their houses, other than in the
gadget field; partly due to the good supply of reasonably priced
lumber; and finally but not least, due to the individuality of
this segment of the building industry where a multitude of
small and medium sized builders cater to a highly speculative
market making standardization of building units and reason-
able planning almost impossible.

In northern Europe nearly all houses are architect designed
and ample use of prefabrication has been possible without re-
sulting in the look-alike appearance which consumers normally
associate with perfabrication. The Canadian consumer buys a
house which differs only in orientation and colour from his
neighbours and considers it the “safest”. This is a viewpoint
which has some justification in Canada where over 20 per cent
of the house owning population moves every year against an
estimated 5 per cent in the Scandinavian countries. There, with
the intention of staying in it for life, a man builds a house
subject to codes and regulations which would make a Canadian
shout about personal liberties but which raise the standards,
especially concerning fireproofing, well above the average home
here.

So at least one producer thinks very little of the local
housing market for precasting and this, to a great extent, in-
cludes the apartment field as well. Great emphasis on specula-
tive features makes all research and promotion by the industry
or individual firms a risky affair at best.

The exception may be the slum clearance and rebuilding of
blighted city centres in the future bur this field in North
America is tied up in local politics, again making research and
promotion unattractive for the producer.

Refinement of the precast field in apartment construction in
Europe, where entire units are shipped to the job site complete
with electrical and mechanical services down to venetian blinds
in the windows and curtain racks on the walls, is, in the
author’s opinion, due to the following factors.

1. In Europe most prefabricating firms have greater volumes
and markets. Only the leading, big firms are in this field and
considerable research has been undertaken by them.

In Canada we hope the industry will soon be big enough to do
some research on its own, either by individual firms or through
its organization, The Canadian Prestressed Concrete Institute,
which has now made a small start by preparing a comprehen-

a2

sive handbook covering most aspects of structural concrete
— a valuable tool for the designing architect or engineer.

2. Those firms, in Europe, doing the research have apparently
managed to maintain highly refined resulting products due to
rigid specifications by the architects, even when this has meant
splitting up the specifications to suit the varying degrees of
quality required. Often several precasting firms are on the
same job with the top firms supplying the more difficult and
close tolerance products which they can safely guarantee from
an economical and engineering point of view, while the more
standardized materials are open to a series of smaller firms
specializing in the particular items.

This is a particularly difficule point in Canada today where
most contract awards are based strictly on price, and only by
the specifications can the architect have some control over
quality. In most government sponsored or approved jobs no
provision is made for protection against unqualified contractors
— often a sore point with the score of leading precasting firms
across the country. Together they handle 90 per cent of sales, and
presales engineering, and maintain the personnel necessary for
high quality control. Naturally they have higher costs than the
multitude of additional firms bidding on most jobs today.

On the other hand quite a few products do not require the
high quality maintained by the leading firms and a solution to
this problem might lie in more realistic specifications only de-
manding the ultimate in quality when really necessary. This
places a heavy burden on the architect, but maybe the industry
could help by developing plant and product standards of vary-
ing classifications and not “over-selling” the architects on a
higher quality than the project or the client demands.

3. In Europe precasting firms have gone into general contract-
ing where a subcontract of precasting might otherwise be from
25 to 75 per cent of the overall construction cost or the general
contractors have established their own precasting firms.

With the deeply entrenched subcontractor to contractor rela-
tions in Canada this is not too likely to happen although the
temptation for the general contractor to intervene in this busi-
ness is increasing. The subcontractor, in turn, may want to
defend himself against the resulting pressure.

Another solution, already in use by some architects, is to
allocate precast contracts (for a specific sum) and a chosen firm
to the general contractor at the bidding stage. The architect’s
selection is based upon his own special tender call between the
approved suppliers or an independent bid depository.

A recent trend in the industry which would discourage the
European practice is the acquisition of quite a few independent
concrete product firms by larger firms supplying the industry,
notably the cement industry. This is a unique Canadian devel-
opment which has no parallel in the US.A., although, there
too, every vear the industry is consolidating with more plants
but fewer firms. It is too early to predict what influence this
development will have but it should strengthen the industry.

4. In Europe special handling equipment at the site, such as
travelling tower cranes and huge gantry cranes, have been
developed to speed erection and in many cases specially de-
signed transport trailers have also been used.

After a slow start in Canada tower cranes are now commonly
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in use. If the best of them can be combined with the mobility
of the normal truck crane (as already in evidence) we may
soon surpass the European technique.

5. Contracts with housing authorities or private building
societies have been large or repetitive in Europe.

This condition is difficult to forecast in Canada and with
apartment building being so highly competitive it is not likely
to be realized for some time to come,

6. Finish of exposed concrete, in Europe, has not been called
for in the top range of aggregates. Perfection in the uniformity
of colour and texture has normally been limited to either one
or the other and in most cases only to texwre allowing some
variation in colour, thus enabling the producer to mainly use
grey cement.

There is now, in Canada, a strong trend among architects to
consider finish and aggregates as an overall pattern of the ex-
posed concrete structure rather than as a “dressing-up” for a
facade. This will undoubtedly help the industry to reach a
more realistic approach to costs and to produce more "honest”
concrete structures.

7. A better understanding of the precasting technique in
Europe has been resulting in a high percentage of repetitive
units with special conditions being solved around the standard
units. Other considerations are subordinated to this philosophy.

Here the industry has a big job to do in clarifying these points
to the designing architects and engineers. A good start is being
made.

As an example, on the Laval University job, the architect
extended his desire to break up the formed panel facades (in
some places) with plain flat panels. He solved all the special
conditions, like stairwells, corners, expansion joints, entrances,
etc. by using simple flat panels which resulted in a design
where the formed panels are basically out of four standard
molds. Additional molds were the concern of production and
erection time rather than design requirements.

At present the furure of the precasting industry looks very
bright with full advantage of the unlimited forms yet to come.
Basic design improvements are well under way; we are ap-
proaching a better understanding, among both designers and
producers, that architectural concrete and structural concrete
are not two different products but basically one. This should
take place without compromising either the structural efficiency
of the material or its most alluring quality which is basically
that of remaining a piece of concrete not to be covered up with

A rear steering dolly,

other materials. There should be no apologies for its requiring
a direct relationship between load and shape.

For a producer, who today must also be a designer, it is
often frustrating to have to take into consideration (in promo-
tion and bidding) the restrictions which modern society im-
poses. Sales taxes vary from province to province and the new
federal sales tax may undo what the industry and the National
Research Council have accomplished in improving the qualities
of concrete and helping make the industry an all season in-
dustry. The problem of trade unions has also held back devel-
opment by jurisdictional disputes at the sites and by restrictive
seniority clauses making proper training difficult and expen-
sive. However, as the industry is coming of age there is now
hope of a more realistic approach by the unions. They may
eventually form special unions or locals for the special skills
required by the industry. The requirement of a high degree of
workmanship is one of the industry’s major selling points and
must be stressed if the full advantages of combining architec-
tural and structural concrete are to be realized. Automation
can never erase this factor. However, the main difficulties listed
are man-made and should therefore be soluble.

If he seems to have an over-confidence in his products and its
potential, is the producer not justified in this confidence. It is
based upon his advances in design and technology generally;
his industry, within little more than a decade, has developed
from a humble start to its standing today. Practically all its
design criteria on qualities have doubled or even tripled in
this decade.

The Schokbeton process is today one of the top producers
of high quality concrete cast with only a small percentage of
excess water beyond what is necessary for hydration and con-
sequently practically eliminates shrinkage and its problems.
The process, with no increase in normal cement content, pro-
duces strength in the order of 10,000 ps.i. and densities re-
sulting in water absorption factors from one to two per cent.

Other techniques are obraining these results and exciting new
prospects are developing. By combining the basic ingredients
of concrete with new materials to reach still higher goals or by
extending concrete to fields where it may do a better job itself
or in combination with other materials such as improved plas-
tics, metals, etc. further advances the industry.

Is it strange then that the concrete producer today, if he ever
has time to pause and reflect a little on such matters, can be
carried away with these possibilities and can begin to think of
concrete as the material which can do nearly everything.

CON-FORCE
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BETTER
PRECAST CONCRETE

BY KEN GIDDINGS

Today many architects and engineers accept precast and pre-
stressed concrete as worthy construction materials. There is a
growing realization that they are much more than mere substi-
tutes for cast-in-place reinforced concrete. Their properties are
significantly different and the designer, whether an architect or
engineer, must understand and appreciate these properties if he
is to obtain the maximum benefit from the new materials.

In reinforced concrete, tensile stresses occur and have to be
carried by the reinforcing steel. Large quantities of low strength
steel have to be used so that only small strains develop, other-
wise severe and unacceptable cracking will occur in the concrete.
Prestressed concrete is compressed concrete and under the de-
sign loadings will not suffer tensile stresses. Consequently small
amounts of high quality steel can be used with high quality
concrete.

This is not just an improved form of reinforced concrete —
it is a new kind of concrete. It allows designers to plan slender
cantilevers which cannot deflect because the resultant forces
are axial. Similarly, extremely long beams can be made with
parabolically draped prestressed cables. These cables try to
shorten themselves and in doing so exert an upward thrust
which counters vertical dead and live loads —a property not
present in reinforced concrete. Also, prestressed concrete resists
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Ken Giddings graduated from the University in Manchester
receiving a Bachelor of Science degree (1951). He is manager
of technical services for Precon Murray Limited and has been
with the firm since its conception. The design details of the
National Trust building in Toronto, the Science Building at
Loyola College, and the Health and W elfare building in Ottawa
are recent achievements in his capacity with precast concrete.
Mr. Giddings is a member of the Engineering Institute of
Canada and the American Society of Civil Engineers.
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the development of cracks and so damage caused by moisture is
much reduced.

Precast, reinforced, or prestressed concrete, properly cured, is
not subject to cracking from shrinkage as the major portion
of the shrinkage occurs before the unit is restrained by its
fixings. The ill effects of creep are reduced considerably by
precasting.

Precast concrete made in a factory is substantially better in all
common properties than site concrete; sufficiently so to qualify
for recognition in building code provisions. And last, but by
no means least, precast concrete is independent of the weather,
perhaps its most useful property in a country such as Canada.

The advantages mentioned here imply some of the reasons
for the very rapid growth in the precast-prestressed concrete
industry in the last decade. However, this surging growth has
pointed out a number of problems which require the attention
of architects, engineers, and manufacturers if the full potential
of these marvellous materials is to be realized.

The writer belongs with the manufacturers and would like
to direct his comments to architects because he believes they
can effect a material improvement in the quality of precast con-
crete with little extra effort on their part and therefore must
play a leading role in overcoming all problems. This direction
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of comment should not be construed as indicating that manu-
facturers have no troubles. They are well aware of their weak-
nesses and shortcomings and know they must overcome them
if they are to prosper. Morcover, if you are tempted to say "That
is a manufacturer’s problem, too0”, we will not deny it for you
are likely to be right.

DESIGN STAGE

In all projects, the architect is deeply concerned with the quality
of goods, workmanship, economy, and timing — this is true
whatever materials are used. What is not so evidently appre-
ciated is that perhaps 90 per cent or more of the success, or lack
of success, of a precast or prestressed project lies in the hands of
the architect when he conceives and initiates the preliminary
design.

Good detailing, manufacturing, and erection will not ward
off the trouble in store for the architect responsible for a poorly
conceived and planned project. Too often we see buildings, con-
ceived in the mould of brick or stone, titivated with precast con-
crete. This is a poor use of precast concrete and generates little
enthusiasm for this material.

A well conceived and planned precast structure will reflect
the characteristics that are peculiar to this material and show a
high degree of co-ordination between the architect and structural
engineer. Placing philosophy aside, there are in the design stage
many small ways in which an architect denies himself top quality
precast concrete.

One shortcoming, which is too wide-spread amongst archi-
tects for any ro feel thart this doesn't really refer to them, is their
illogical habit of agreeing that casting and erection tolerances
are necessary, while a point is reached in their design layout
where they have ignored this fact of life. A not uncommon
example of this kind of error by omission is the use of a one-
piece convector shield across the back of two or more precast
wall panels framing separate window openings. The individual
window frames can be attached to the panels with little difficulty
but a straight convector shield made to a close linear tolerance is
not going to mate intimately with four or five separately made
and erected surfaces no marter how much will-power the archi-
tect exerts.

This ostrich like retreat from the truth allows the architect
to approve shop drawings of all trades in the blithe hope that all
will be well. Then comes the pain of the harsh reality of the
site conditions and, against his strongest feelings, he knows he
must accept a make-shift alignment repair.

The moral of this story is that in today’s mechanized construc-
tion industry all fixtures and fittings must be arranged to absorb
the manufacturing and erection tolerances of the preceding
trade. In the case of precast wall panels, the preceding work is
often a poured frame and it has been agreed that an impossible
situation would occur if the panel fixings were not adjustable
to the vagaries of site poured frames.

Another failing in the design stage is caused by a lack of
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CONTINOUS CONVECTOR FIXED
TO SEVERAL PRECAST UNITS
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understanding that large, flat, and nearly flat, plate-like units
such as precast wall or floor panels are subject to some warpage.
Such warpage is common in all materials formed in extended
thin sections, even though the reasons for the warpage may vary
from one material to another. Some exposed aggregate panels
warp and when they do the panel is always convex on the
exposed aggregate face. The bow, or displacement, seldom ex-
ceeds 1/360 of the span on even the largest units and, of itself,
is neither troublesome during erection, nor does it read in the
finished structure.

However, if the architect is not aware of this tendency, and
draws the lips of metal sills or mullions tight against the outside
face of the long precast units, there will be an erection problem
for the men installing the sills. Additional lateral restraints can
be used to reduce the warpage but a certain remedy is to allow
a small space between the lip of the sill and the outer face of the
panel. Ac the middle of the span this space may be reduced by
the bend in the panel but it would still be possible for the sills
to be installed straight and true (within their own tolerances)
and this adjustment space would not read afterwards.

There are other design weaknesses, mainly omissions, but the
two described above illustrate the need for the thorough prepara-
tion of contract drawings and attention to the limitations of
precast units.

Perfection is beyond our collective grasp and so is not signifi-
cant. What is fundamental to good precast design is a thorough
knowledge and understanding of the acceptable degree of im-
perfection consistent with the real needs of the project and
the capabilities of reputable precast manufacturers. Tolerances
closer than normal should be imposed only when a high degree
of accuracy is an essential part of the design for it is likely to
increase the cost of the project. On the other hand, and within
reason, it is good practice to widen the allowable tolerances
where no harm can be done.

SPECIFICATIONS

Specifications can be a breeding ground for poor quality precast
work. The honest, hard-working specifiication writer is required
to know everything and trust no one in his search for a fool-
proof way of calling a contract. He deserves praise for the excel-
lent job he does with his unrewarding and never-ending task.

We can ease his burden in the area dealing with precast by
realizing that the precast industry is a service industry.

The tools of the trade are available to all. Anyone can buy
sand, cement, and stones and mix them with water to make
concrete! What the architect actually gets from a reputable
manufacturer is a capable and experienced staff, skilled crafts-
men and labour, joined by long experience in the art and science
of making good concrete.

It follows that architects should learn all they can about the
manufacturers, their plant facilities, the quality of their staff
and workers, their experience, knowledge and reputation. They
should qualify acceptable precast suppliers on this basis, taking
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into account the type and scope of the units they produce.

In this way the specification writer can name only the sup-
pliers you will allow to bid on your precast work, secure in the
knowledge that unacceptable standards are locked out. This
practice is being followed, by some of the larger architectural
firms, with success, leading to improved performance without
loss of the competitive factor. A secondary, but no less pleasing,
henefie is obtained as many of the descriptive and weasel clauses
can be dropped from the specification, saving time and tears.

PRODUCTION

At this time the architect’s role in quality control is thar of an
observer. For the majority of projects this role of observer is
delegated to an independent testing company which reports
directly to the architect. The testing company acts as a watch
dog to see that the rerms of the specifications and contract draw-
ings are met.

The routine is necessary, but the approach is a negative one.
The most unfortunate result of this system is that the testing
company learns a great deal about precast concrete and the archi-
tects learn nothing. Worse still, the valuable experience gained
by the testing company is wasted because, by its very nature, the
testing company looks for business in all materials and is not
keen to advance the merits of one material over another. Had
the architect gained this experience it could have been put to
use in the design of his next precast project,

At this stage of development, in the use of precast, architects
should take every opportunity to visit the manufacrurer's plants,
particularly when one of their own jobs is being made. There
is so much they can learn that is not in any textbook.

The writer's company employs full time inspectors who report
directly to the plant manager and are held personally responsible
for the quality of our products. They check the set-up of forms,
reinforcing assemblies, insert and fixing locations, vibration of
concrete, finishing, etc. and an inspection tag follows each unit
through the various stages of production. This tag provides a
record of the inspection activities, the state of the unit, and
enables us to trace any faults o their source.

A visitor can see wood, steel and concrete forms in use, and
can discuss their pros and cons with the plant superintendent.

Sreel Mould

ROBINSON

For many projects, steel forms are ruled out because they cannot
be designed, made, and delivered in good time by a steel fabri-
cator. Concrete forms are available to a precast manufacturer
whenever he needs them (he makes his own) and they avoid
many problems associated with wood. Good concrete forms are
rigid, accurate, long-lasting, sturdy, and inexpensive.

Parallel faces in a shaped, precast unit lock it into the form,
which has to be collapsed before the unit can be extracted.
Tapered faces allow the unit to be lifted out of a rigid form.
Less labour in the preparation of the form and in the handling
of the units lowers the cost and produces fewer damaged edges.
The rigid form is cheaper and better.

All production activities can be viewed, reviewed, understood,
appreciated, and remembered simply by visiting the plants.

ERECTION

"The proof of a good precast design is in the erection”. In the
production stage the architect is an observer and as the build-
ing goes up he sees how well he and his engineer did their jobs.

If the precast design is effective, the units will be erected
quickly with little fuss and no damage. The architect can gauge
the efficiency and thoroughness of the erection crew, who usu-
ally are employees of the manufacturer.

In the early stages of erection of precast columns, particularly
those two or more storeys high, adequate bracing is essential.
If the bracing is insufficient, wrongly set, or removed too soon
units may fail, crack, warp, or twist. Poorly braced units can
pose a difficult alignment problem and may be dangerous.

The architect can note the condition of the precast units as
they arrive on site. Damaged units are likely to indicate poor
packing or careless haulage. If the precast units are long or
slender, the haul is one of their most severe tests.

The writer has laboured over some points and ignored many
others in his attempe to illustrate the architect’s role in quality
control of precast concrete. In truth, all the parties concerned
in a contract share the responsibility for quality control but the
architect, by virtue of his seniority, has a special responsibilty
to client and contractor. He must know what he wants and rec-
ognize what he is getting. To do this he needs to have an inti-
mate knowledge of the materials he uses.

Top « Wood Mould / Bottom » Concrete Mould ROBINSON
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1. Royal Trust Building, Ouawa; architects, the Architecrs’ Collaborative:

partner in charge of design, James Strure

3. Norman Wade Building, Pointe Claire, P.Q.; architects, Affleck, Desbarats,
Dimakopoulos, Lebensold, Sise; partner in charge of design, Dimitri Dimako
poulos. The beams (63 fr. 6 in. long) are precase post rensioned single Ts

3. The Airport Inn, Richmond, B.C; archirects, Thompson Berwick & Prau
The precast concrete mural by George Norris is 10 fe. by 20 fr. and consists of

4 Quartz aggregate in concrete mix
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4. Onrario Region Office Building for Imperial Oil Limited, Don Mills, Ontario;
architects and engineers, John B. Parkin Associates. View from south-cast.

5. Manitoba Telephone Administration Building, Winnipeg; architects, Smith
Carter Searle Associates. South elevation

6. Decorative panel. 7. Acceptance testing. 8. Norman Wade Building. (2)
9. School of Architecture, University of Manitoba, Winnipeg; architects, Smith
Carter Searle Associates, West elevation,

10. Wawanesa Insurance Building, Edmonton; architects, Annent & Betworf
Precast bearing walls and clear span single T slabs.

11. Transportation of a 140 ft long precast post-tensioned girder
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Walls and roofs designed today often incor-
porate details that have a lower resistance to
heat flow than the main construction. In gen-
eral, these details are thermally weak because
high-conductivity structural elements project
partly or wholly through materials of lower
conductivity; in this Digest they are referred
to as “thermal bridges.”

Thermal bridges can seriously interfere with
the performance of buildings. The temperature
of the inside surface over a thermal bridge is
lower than that of the adjacent construction
during the heating season, and may even be
lower than that of double glazing; consequent-
ly, it may be impossible to maintain the
desired relative humidity without surface con-
densation (CBD 42). The difference in the
temperature gradient through the bridge and
adjacent construction will cause thermal stress-
ing that may result in structural damage. The
corresponding exterior surface temperature
over a thermal bridge is higher than that over
the adjacent wall. This can result in increased
wetting of the wall by melting of wind-driven
snow, thereby increasing the possibility of
damage on subsequent freezing. Thermal
bridges result in higher building heat losses,
although this is not usually regarded of itself
as a major problem. In designing a curtain
wall to meet a specified maximum over-all heat
transmission requirement, however, thermal
bridges at structural ties and joints are usually
the major obstacle. The lower surface temper-
atures over thermal bridges can also lead to
dust marking.

Thermal bridges are often formed by steel
or concrete beams and columns incorporated

CANADA

THERMAL BRIDGES IN BUILDINGS

by W. P. Brown and A. G. Wilson

UDC 697.133

in exterior wall or roof construction. Insulation
applied to the interior surface of a wall is
bridged by floor slabs and partitions; if these
project on the exterior of the wall they form
“fins,” which provide a large surface exposure
area for heat loss. Metal ties in cavity walls
are another type of thermal bridge commonly
found in masonry construction. Serious prob-
lems may also occur at metal window frames
and sash (CBD 4) and at metal curtain wall
mullions, which either partially or completely
bridge the wall and often present a fin exposed
to the outside.

Problems with thermal bridges can be readi-
ly overcome where insulation is placed over
the entire exterior of a building, enclosing all
structural elements and excluding only a rain-
screen cladding (CBD 40), which requires a
minimum of structural support. In most con-
ventional construction, however, many ther-
mally weak configurations occur. To provide a
basis for recognizing and minimizing the prob-
lems presented by thermal bridges, this Digest
will deal with a few examples and illustrate
factors that influence their thermal perform-
ance.

Analysis of Thermal Bridges

Figure 1 represents a dense concrete struc-
tural member (thermal conductivity, k, of 12
Btu per (hour) (sq ft) (°F per in.) ) that
bridges a lightweight concrete wall (k=24),
except for the interior plaster coating. The
temperature gradients through the structural
member and through the adjacent wall have
been calculated on the basis of one-dimensional
heat flow, as outlined in CBD 386: that is, it is
assumed that there is no interchange of heat

NRC DBR OTTAWA
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Figure 1 — Calculated temperature gradients.

between the member and the adjacent wall.
For a 100°F temperature difference between
inside and outside air there is a calculated dif-
ference in temperature between the inside sur-
face over the thermal bridge and that of the
adjacent wall (TD¢) of 18°F. It will be noted
that the bridge is colder than the wall toward
the inside and warmer than the wall toward
the outside; heat must flow, therefore, from the
wall to the bridge on the warm side and from
the bridge to the wall on the cold side (see
arrows). The calculation, however, does not
take account of this lateral heat low and thus
there is an error in the calculated temperatures.

In Figure 2 the measured inside surface
temperature pattern for the construction in
Figure 1 is given for two widths of the struc-
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Figure 2 — Measured surface temperatures.

tural member. Also given in each case is the
difference between the inside surface tempera-
ture over the wall, measured remote from the
bridge (equal to the calculated value), and
the minimum inside surface temperature meas-

ured over the bridge. This difference is desig-
nated as TDm. Values are again based on an
over-all temperature difference of 100°F. Val-
ues of TDm or TDe¢ for any other over-all
temperature difference will be in direct pro-
portion.

It may be noted that TDm is less than TDe
for both widths of member, and that TDm
approaches TD¢ as the width increases. This
is a result of the lateral heat flow taking place
between the structural member and the sur-
rounding wall; toward the inner side (of the
wall) this warms the structural member and
cools the adjacent wall. If the member is nar-
row the lateral heat flow may be enough to
maintain the surface temperature considerably
above the temperature predicted by simple
theory. If the member is wide, however, the
lateral heat flow does not extend to its centre
and the actual minimum surface temperature
approaches the value predicted by one-dimen-
sional heat flow theory. With this type of
bridge actual surface temperatures are warmer
than those predicted by simple theory.

Insulation is sometimes placed over thermal
bridges to increase inside surface temperatures,
but its effectiveness will depend on how it is
applied. Figure 3a shows thermal bridges simi-
lar to those of Figure 2, with insulation just
covering the inner surface of the members to
a thickness that will ensure the same calculated
U-value at the member as that of the rest of
the wall. In such a case TD¢ = 0, but measure-
ments show that TDm = 8 for the narrow
bridge and TDm = 13 for the wide bridge.
With insulation placed in a similar way on the
outer surface of the members (Figure 3b)
TDm = 14 for both. Insulation thus placed is
not very effective in raising the minimum
surface temperatures, although the (surface)
temperature patterns are altered.

If insulation is placed on the inside, the
structural members are colder than those in the
uninsulated case, and toward the inside there
is greater lateral heat flow into the member
from the adjacent wall. Minimum surface tem-
peratures thus occur on the wall adjacent to
the member, and the temperature over the
member is increased. With insulation on the
outside, lateral heat flow out of the member
into the adjacent wall (in the outer part of the
F\rall) largely nullifies the effect of the insu-
ation.

With insulation extended on both sides of
the members by the width of the member
(Figures 3c and 3d) the surface temperatures
are improved appreciably, particularly for in-

44-9



21!
IDp=3 TD.ell TDw=8
(e)
1 1
% %
TOm=15 TD.=il  TDy=I3
(f)
[”
g Vg |
77777 P77 U7 '%//////,
Tpm =6 TO, =22 ?'Dm=”
i (9 p
o3 = ;
A= ) -
1}4"‘.' - 3 6

Tom=6 TD:= 27 Tpm’Qj

enniraoorss B iavivavav: Qs rasisisu
TOm= 25 rp¢=2(7 ) TOm=27
L

il

OUTSIDE TEMPERATURE (AT TOp)==-30F
INSIDE. TEMPERATURE (AT BoTTOM)= J0°F

Figure 3 — Surface temperature characteristics of
thermal bridges.

terior insulation. The negative value of TDm
indicates that the surface over the bridge is
warmer than the surface of the wall. To re-
duce TDm to zero, using exterior insulation,
would require that the insulation overlap the
members by a considerable amount. It will be
noted that with the insulated members the
actual inside surface temperatures can be lower
than those given by one-dimensional heat flow
calculations (TDm is greater than TDc), in
contrast with the results for the thermal
bridges in Figure 2.

With partial thermal bridges in masonry,
where the structural members do not extend
through the wall completely, the wall material
between the member and the wall surface acts
in part as insulation., With the member placed
toward the outside (Figure 3e) lateral heat
flow in the wall material on the warm side
raises the surface temperature over the bridge
and TDm is less than TDe¢. In contrast, with
the structural member placed toward the in-
side (Figure 3f) the surface of the bridge is
colder and TDm is larger than TDe, as it is
with exterior insulation.

It now becomes clear that one means of
improving surface temperatures over a thermal
bridge is to induce lateral heat flow on the
warm side of the wall into the region of the
bridge. The thermal bridges of Figure 3g are
similar to those of Figure 2, except that the
plaster coating has been replaced by 2 inches
of dense concrete; TDm is less, even though
TDe¢ is greater.

A further example of the effect of lateral
heat flow on surface temperature distribution
is given in Figures 3h and 3i. These illustrate a
panel consisting of two concrete slabs (k=12)
with foamed polystyrene insulation between
(k = 0.24); examples of two widths of
joint are given. The TD¢ value for the panel
is high because the U-value of the section at
the joint is much higher than that at the insu-
lation. With a narrow joint, however, actual
surface temperature variations are greatly re-
duced by lateral heat flow from the heavy slab
on the warm side of the insulation into the
joint (Figure 3h). This lateral heat flow does
not extend far enough into the wider joint to
alter significantly the temperatures at the cen-
tre. If the slabs are reversed so that the narrow
slab is on the inside (Figure 3i), lateral heat
flow in the inner slab is greatly reduced and
that in the outer slab correspondingly in-
creased. This has the effect of lowering the
surface temperatures over the joints.

The webs in hollow and insulated concrete
blocks and the ties in cavity brick walls or in
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metal curtain walls are thermal bridges similar
to the joints in insulated concrete panels. In
most cases the temperatures over such bridges
are considerably warmer than those predicted
by simple theory, because of lateral heat flow
in the interior slab or skin.

Thermal weaknesses often occur at wall-floor
or wall-partition intersections. Figure 4a repre-
sents a heavy concrete slab intersecting an
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Figure 4 — Surface temperatures at floors and
partitions.

exterior wall of lightweight masonry. Thermal
properties of the materials are the same as
those in Figure 2. This will be recognized as
similar to the partial thermal bridge of Figure
3f, but with the bridge extended into the
building. There is a drop in the wall surface
temperature toward the corner, giving a TDm
value of 9 compared with 13 for the partial
bridge. With the slab extended to the outside
of the wall the TDm value is 11.

The wall temperature pattern at the inter-
section of exterior walls and partitions will be
distorted even if the partition does not extend
into the wall. This is due in part to the re-
duced air convection in the corner that lowers
the surface temperature there. It is also due
to the influence of the partition on heat flow
into that part of the wall that it covers. If the
partition is of low conductivity (lightweight
masonry) it will reduce heat transfer into the
wall and this, combined with the reduced air
convection, may cause a significant lowering
of the wall surface temperatures at the corner,

In Figure 4b a heavy concrete slab (k = 9)
bridges insulation (k = 0.22) placed over the
inner surface of the wall. The temperature at
the corner is greatly reduced in relation to the
rest of the exterior wall and TDm is very large.
This is a situation that makes it impossible for
many modern insulated masonry buildings to
carry the level of relative humidity of which
they are otherwise capable. The problem is
further aggravated if the floor slab or partition is
allowed to project on the exterior, for example,
to form a balcony slab. The fin formed by
the projection increases heat loss from the wall
and correspondingly lowers inside surface tem-
perature. The problem mi%ht be overcome by
insulating both interior surfaces of the slab for
a sufficient distance from the wall, although
this is not always practical or even possible.

Conclusion

Application of insulation over the entire ex-
terior of a wall provides an ideal solution to
the problems presented by thermal bridges.
Although a light cladding is required to protect
the wall, the number and size of the support-
ing ties that pass through the insulation are
small. These ties will be attached to large
high-conducting structural members located
inside the insulation, and there should be no
significant effect on the inside surface tem-
peratures.

It should be stressed that many of the ther-
mal bridges occurring in present-day construc-
tion can be avoided, or their effects minimized,
if they are recognized in the early stages of
design. Simple one-dimensional heat flow cal-
culations will greatly assist in identifying po-
tential problems from thermal bridges, but
temperature values so obtained can be in con-
siderable error. Judgement in applying calcu-
lated values can be improved by comparison
with measured values where available. Those
used in this Digest were obtained from French
and Norwegian sources. Although more precise
methods of calculation are available, it is usu-
ally impractical to apply them except in very
simple configurations. Where accurate temper-
ature data are essential for complicated sec-
tions, appropriate thermal tests should be
undertaken.

This is one of a series of publications being produced by the Division of Building Research of the National Research Council. [
may be reproduced without amendment if credil acknowledgement is made. The Division has issued many publications describing the
work carried out in the several fields of research for which it is responsible. A list of these publications and additional copies of this
Building Digest can be oblained by wriling to the Publications Section, Division of Building Research, National Research Council

Ottawa, Canada,
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2. Airport Inn mural by George Norris showing the variety in two repetitive panels.

13. University of Saskatchewan, Regina Campus; architects, Minoru Yamasaki & Associates; project
architects, lzumi Arnott & Sugivama, Model of stage one showing classroom buildings of precast
columns and spandrels

14. Residence building, Loyola College, Montreal; architects, Webb & Menkes. Stage showing precast
bearing walls with brick infill panels on spandrel beams,

15. Church building for the Roman Catholic parish of St. Barbara, LaSalle, P.Q.; architect, John
Bird. Site plan of project showing precast, thin sheel unics.

16, 17. Forming the precast spandrels and columns for the Regina Campus buildings

18. Head office building for the architects, Smith Carter Searle Associates, Winnipeg

18
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19. Happy Valley Swimming Pool, Calgary; architects, G. R
Bearson and Associates. 115 foor Lin Ts,

20. Simpson-Sears building, Halifax; architect, C. A. Fowler
& Co. Precast units of 29 ft by 4 fr atrached directly 1o the
structural steel frame

21, 22, Foothills Aviation Hangar, Calgary; architects, Craig
and Broake, 5 feet deep by 10 feet wide prestressed folded
plate 125 foor span roof slabs cast in three pieces, post-
tensioned in the field

2%, Killarney Community Centre, Vancouver; architects,
Mercer and Mercer. Decorarive diaphragms are cast on the
ends of the 50 foot and 100 foor T roof beams eliminating
separate facia units

24. Demil, Killarney Community Centre, Vancouver

MATHIESON 21 23 WILLIAMS

MATHIESON 22
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THE EVOLUTION OF PRECAST CONCRETE

BY JAMES STANNERS

James Stanners graduated from the University of Toronto with
a Bachelor of Science degree in Civil Engineering (1943). He
has worked with John Inglis Co. Ltd. as process engineer, and
the London Steel Construction, the Hydro Electric Power Com-
mission of Ontario, C.D., Carruthers & Wallace, and A.D. Mar-
gison & Associates as a structural designer, In 1955 Mr. Stanners
joined the staff of Shore & Moffat & Partners as chief structural
engineer and in 1962 was appointed partner in charge of struc-
tural engineering, He is a registered engineer in Ontario and
Saskatchewan, a member of the Engineering Institute of Canada,
the American Concrete Institute, the Committee on Concrete
Specifiications of S.W.A.C., the C.5.A. Commitiee on Concrete
Materials and Construction, and the Committee on Welding of
the Canadian Institute of Steel Construction,

"I am deeply convinced, and this conviction is strengthened by
a critical appraisal of the most significant architectural work of
the past, as well a5 of the present, that the outward appearance
of a good building cannot, and must not, be anything but the
visible expression of an efficient structural or constructional
reality. In other words, form must be the necessary result, and
not the initial basis, of structure. Constructional complications,
or designs that require structural acrobatics, are always a sign
of false structural concept — even to the untrained eye of the

non-technical observer.” Pier Luigi Nervi

In order to understand what this means in relation to the con-
struction of modern buildings we must take a brief look at the
past. In ancient history we find the Egyptian and Greek post
and lintel stone temples followed by the Roman masonry arches
and domes and subsequently the Gothic vaults of the Middle
Ages, all good examples of exposed structural forms. At the
turn of this century there was a progression from masonry vault
construction to the modern steel and concrete frame with its
glass or masonry skin.

Within the last decade however, there has been a marked
tendency to return to the expressed or exposed structural archi-
tecture in timber, steel, and reinforced concrete. The most pro-
mising of these exposed construction forms is certainly rein-
forced concrete and three Twentieth Century developments
in concrete production have consequently had, and are having,
a radical effect on architecture. The first is concrete shell con-
struction; the second, precast concrete construction; and the
third, prestressed concrete. These three systems are being used
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and do, in fact, exemplify modern structural architecture.

From the viewpoint of a consultant who designs and
supervises the construction of buildings, no material has
made such rapid advances in the last ten years as precast
concrete.

The use of precast concrete was preceded by a tremendous
advancement in cast-in-place concrete structures, specifically the
multi-storey structures which in a short time grew from six
to sixty storeys. However, the greatly expanded use of concrete
in all types of structures very soon reached the stage where
economy and competitiveness could only be coped with through
mass production in factories. The natural solution to the prob-
lem was precast concrete sections. The 1950's may in fact well
be referred to as the first decade in the evolution of precast con-
crete construction. At this time precast concrete rose from a
meagre beginning as "imitation stone” lintels and window sills
to become the principal framework and cladding of many out-
standing buildings. The superior hard durable surface of pre-
cast concrete has been accepted by architects as a finished surface
both on the exterior and interior of many types of buildings, and
the development of exposed aggregate and other special surface
treatments has given precast concrete a range and versatility
beyond that of any single building material. It also follows that
exposed concrete buildings give ample freedom for architectural
and structural solutions.

The cause of such a rapid evolution in the use of precast con-
crete is significant. Since the close of the Second World War
cyclic building booms have been occurring throughout the
world. In order to meet accelerated construction schedules and
yet maintain reasonable economy it was essential that, wherever
possible, the maximum use of local materials and prefabrication
be employed. Since the ingredients of concrete are universal
and the cost of a precast concrete fabricating shop is compara-
tively inexpensive, it was not surprising to find precast concrete
plants springing up in all parts of the world. There is no doubt
that the world-wide shortage of structural steel during the early
1950’s gave precast concrete its opportunity to seriously enter
the construction field. From that obscure beginning the evolu-
tion of precast concrete design appears to have progressed
through three major stages.

Use as a substitute for structural steel and cast-in-place con-
crete frames.

Use as the principal structural framing system, sometimes in
conjuction with non-bearing precast wall panels.

Use as the prime architectural strucrural system in the form
of bearing wall panels.
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Thomas A. Blakelock High School, Oakville, Ont. Shore & Moffat and Partners,
architects.

Early in 1955 when we were involved in an extensive build-
ing programme of secondary schools, the problem of an avail-
able structural marterial became evident. Buildings were designed
with alternative structural systems. Cast-in-place concrete was
found to be undesirable mainly due to a lack of erection effi-
ciency. When precast concrete was investigated as a structural
system, Murray Associates were the only firm to consider the
production of precast columns and beams. (Up to this time the
only available forms were 20 ft. floor and roof slabs in channels

and hollow core).

In 1955 the Thomas A. Blakelock High School in Oakville was
designed incorporating precast columns, spandrels, and hollow
core slabs using the exact dimensions of the available forms.
Although used as a substitution material the precast framing
system of the school was so successful that it was used similarily
in many subsequent secondary and vocational schools,

At about this period the advent of the prestressing technique
in precast concrete permitted the development of longer span
floor units in the form of double Ts with spans of up to 40 ft.
for average floor loadings and 50 ft. for roof construction.

In 1958 the first of a number of buildings for the new Univer-
sity of Warterloo were designed as fully precast concrete struc-
tures. The major requirements, by the University, for these
buildings was speed of construction, a high degree of fire resist-
ance, maximum flexibility for future installation of electrical
and mechanical services through the floors, and durable interior
surfaces with low maintenance. The Chemistry Building housed
classrooms and laboratories totalling 50,000 sq. ft. in a three
storey structure. The structure consisted of exterior columns and
beams, and double T floor slabs, with a cast-in-place concrete
“spine” centre corridor. All present members were exposed on
the interior of the building which was constructed and occupied

in seven months.

By 1960 it became apparent that the previous production res-
trictions on shapes and sizes of precast members were no longer
in existance. The increase in production facility and versatility

had undergone a phenomenal growth. A new giant in the stand-
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Arts Building, University of Waterloo, Waterloo, Ont, Shore & Moffar and
Partners, archirects,

ard precast section emerged in the form of the prestressed
single-Ts which had span capabilities exceeding twice that of
their predecessor, the double-T. The successful development of
exposed aggregate surfaces resulted in the provision of an un-
limited scope for texture and colour for permanent finishes.
However, the most important development was in the advance-
ment of production and erection techniques which signified
the marurity of the precast industry as a cladding material.

In 1961 the Gordon E. Perdue High School in Oakville was
constructed using precast concrete as a principal structural sys-
tem. The precast frame consisted of columns, spandrels, and
floor slabs all of which were exposed on the interior of the build-
ing. The exterior surfaces of all columns and spandrels were fin-
ished in a white dolomite exposed aggregate surface. Spans up
to 42 ft. utilized prestressed single-T units. The roof of the
double gymnasium consisted of 72 ft. long and 8 fr. wide pre-
stressed single-Ts fully exposed, both interior and exterior, with
inset windows accenting the end profile of the single-Ts.

One of the most difficult aspects of the use of precast concrete
is the development of beam column connections. When the
architect desires to expose the precast structural system as a
composite part of the architectural design, the challenge to the
structural engineer is not just one of designing structurally ade-
quate connections, but also of providing connections which have
a "good appearance”. Where the joints are exposed to weather
there is the additional problem of providing proper and per-
manent weatherproofing in the joint. It was in the Perdue High
School that the architects decided to try a new solution to the
question of joints. By increasing the width of the joint to ap-
proximately *3 of an inch more practical and efficient caulk-
ing was achieved, permitting an accent of the joint.

It was also during 1961 thar the Arts Building for the Univer-
sity of Waterloo was designed utilizing a two storey precast col-
umn combined with the adjacent spandrel beams to form a cross.
This reduced, by 50 per cent, the number of joints of spandrels
to columns. Spandrel joints on either side of the column were
replaced by a single joint ar mid-span at the spandrel. The ex-
posed surfaces were clad with integral form panels.
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Research and Development Centre for the British American Oil Co. Lid, Clark-
son, Ont. Shore & Moffar and Partners, architects,

Designed in 1962, the British American Oil Company Limited's
Research and Development Centre at Clarkson (a complex of
four buildings) is presently under construction. It was in these
buildings that the final step of the evolution in precasting was
introduced by the use of load bearing panel walls. In the main
building of the complex the bearing precast panel walls are
two storeys high and are placed side by side for the full length of
the building. The floor and roof slabs rest directly on the bearing
panels and in the centre of the building rest on a cast-in-place
concrete “spine”. The exterior finish of the panels is made up of
quartz aggregate. Window frames have been eliminated from
the panels by the use of rubber gaskets into which the double
glazing is installed. The installation of the rubber gasker is part
of the precast contract and is installed at the plant. It has been
our experience that when the complexity of the construction
process is reduced and use made of maximum repetition the
result is economical with the added possibility of a refinement
of architectural details and freedom of form. It has now been
established that if precast concrete is a combined architectural
and structural unit, a system can be both aesthetically and tech-
nically successful, yet sufficiently economical.

There will be under construction this year two more buildings
designed by Shore & Moffat for the University of Waterloo,
namely, the Chemistry and Biology Building and the Arts Lib-
rary Building. Both buildings make extensive use of precast con-
crete. The Arts Library Building, serving as the focal point for
the entire campus complex, is designed as a ten storey building.
The exterior of the main floor consists of cast-in-place concrete
elliptical vaults with the main building facade of bearing precast
concrete wall panels above.

The success of a precast concrete design has been so far ensured
by complete and unreserved collaboration between architect and
structural engineer. If the architect and structural engineer are
to have a realistic approach to the design and construction they
must maintain close liaison with the precast concrete industry
itself. The successful alliance of the three specialists (architect,
engineer, and precast contractor) is reflected in every creditable
exposed precast concrete building.
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Arts Library project, University of Warerloo, Warterloo, Ont. Shore & Moffar and
Partners, archirects.

Development of precast concrete as a building medium con-
tinues to depend on four important considerations: 1. structural
adequacy; 2. architectural shape and appearance; 3. construction
practicability; 4. economy.

The progressive development of the use of precast members
depends largely on the development of a rational design of con-
nection details which have been proven by tests and experience
to be construcrually practicable and economical. During the
development of the various structural systems there has been
the ever present problem of divising connections or joints for
the material being used. In the case of wood, masonry, and metal
the rate of development was directly affected by the invention
of new and better connection derails. In the case of cast-in-place
concrete the monolithic nature of the material obviated the
problem of devising ancilliary connections. In the precast con-
crete system the matter of connections is of paramount im-
portance. Like its predecessors, the potential use of the precast
concrete system is limited more by the lack of development of
proper connection details than by any other single factor. In
view of the increasing use of exposed precast concrete it is ap-
parent that future considerations in precast connections will give
particular emphasis to the appearance of the connection details.
To date much of the precast concrete construction is, in fact, the
post and lintel system and the connections are some form of a
"bearing” support type.

In choosing the size, shape, texture, or colour of a unit, the
architect must be guided by a full consideration of the structural
adequacy as decided by the structural engineer and the fabrica-
tion and erection practicabilities as determined by the precast
contractor. To realize success there must be a close tie with the
architecrural concept and construction reality in order to avoid
the use of a non-traditional or formalistic innovation in struc-
tures which is not based on an appropriate or contemporary
means of construction.

Two of the most important ingredients in any successful struc-
tural system are simplicity and repertition. These two ingredients
are the essence of the precast concrete framing system.
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M. S. YOLLES « ENGINEER * TORONTO

Designers in this country have rarely been bold in their use of
precast concrete. The major application of this material has been
in the use of standardized floor and roof units, custom curtain
wall panels, and simple plane, one to three storey exterior frames
for buildings such as schools. In the case of the standardized
units, their use has been predicated primarily upon their cost
competitiveness with other systems. However, precast curtain
walls and simple precast frames have been used primarily
because the architect prefers them. Precast concrete provides a
wide opportunity for shaping, a variety of high quality finishes,
and it is durable. Cost, always within limits of course, has been
a secondary factor. In fact, more often than not cost comparisons
with other systems are not made.

In other countries, particularly in Europe, precast concrete fram-
ing is more competitive; it provides a considerable saving in
labour with the result that designers in these countries have gen-
erally been more ambitious with the material, using it in struc-
tures such as fully integrated multi-storey frames and in various
shell forms and long span roofs. The work of Nervi is, of course,
the outstanding example. We must face the fact that, with the
present state of the industry, similar structures framed in precast
concrete will almost invariably be more costly than his, but not
generally exorbitantly so. It can be seen then, that the architect
must make the decision, at the outset of the design, that precast
concrete is the material he wishes to use because of its unique
qualities. He must then be prepared to budget the choice of other
portions of the building in order to keep the building within its
allotted cost.

In designing with precast concrete the architect should also be
prepared to devote the utmost care to meticulous planning and
detailing. He should expect the highest degree of co-operation
and co-ordination between himself and the structural and me-
chanical engineers and finally he will also require the necessary,
careful job planning and co-ordination from the contractor.

C. A. E. FOWLER * ARCHITECT « HALIFAX

Precast concrete is, of course, an ancient material but most of
us when we use the term today are referring to what is almost
a new product and, based on improvements in production and
handling, a product which is denser, stronger, more dimension-
ally stable, and available in far larger sizes with a variety of
available treatments.

In the light of these improved qualities, the architect now has
a reliable and very plastic medium to add to his design reper-
toire. As the techniques of production further improve o give
greater consistency, which at present can only be obtained from
certain limited sources, there should be increased freedom of
design for modern structures incorporating precast concrete.
When we consider that one of the new methods was reportedly
discovered by a workman pushing a wheelbarrow along a bumpy
road, and that promise is towards ever larger units which can
potentially take over more and more of the skeleton and service
functions of the buildings, we should recognize this material as
a challenge to the architects, in making proper use of it, to
improve design, economics, and basic service to clients.
It should be hoped that we are not in the process of moving
from the glass box to a concrete box and that Canadian archirtects
will have the maturity to absorb this technique to the ultimate
benefic of our Canadian environment.
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COMMENTS ON PRECAST

R. R. NICOLET « ENGINEER * LONGUEUIL, P.Q.

The rapid development of precast concrete technology is cer-
tainly one of the most manifest and significant indications of
the evolution towards mechanization and standardizacion in the
building industry. The ever increasing importance of concrete
as a building material is largely due to the progress made by the
precasting technique.

As a construction instrument, precast concrete has, in general,
not yet been used in a manner imaginative enough to give full
justice to its great potential. The difficulties inherent in the
problem of developing properly detailed stress carrying joints
between adjacent elements have often led to structural systems
which are more akin to wood or steel than to the monolithic
material which concrete essentially is, and should remain.
Except in cases where the price of formwork is a predominant
factor in cost equation, precasting is often found to be of litde
advantage unless the controlled fabrication process, under plant
conditions, can impart to the product certain particular physical
characteristics which could not readily be obtained by conven-
tional building techniques. The structural properties bestowed
by the prestressing operation illustrate this point particularly
well, as structural applications of precast concrete were largely
expanded by the advance of prestressing.

In future the true measure of the success of precasting as a con-
struction technique will largely depend on the ability of the
structural designer to reconcile modern industrial fabrication
techniques with the evolution in architecture towards greater
appreciation and expression of the strong monolithic and sculp-
tural quality of concrete.

Office Building and Garage, Toronto; architect, D, M. Hall for H. G. Winton Ltd.

JOWETT
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If the ultimate value of this building is to be assessed by
whether or not it functions well (and one could hardly imagine
a more important criterion), there can be little doubt that it is
a very good building indeed. The system of natural lighting
achieved by the cantilevered floors (whereby each studio ceiling
is glazed across half of its surface) is extremely efficient; indeed,
if anything it is too efficient, since there is now talk of control-
ling the excess of illumination by means of blinds or louvres.
The circulation area, storage areas, and general disposition of
rooms seems to leave nothing to be desired by the occupants.
Only the professional critic, haunted — like most of his species
— by an occupational obsession as to how the building fits into
the historical sequence of modern design, will be moved to re-
flect at length on the building's other qualities; and such reflec-
tions will be motivated more by the habitual urge to compare
new buildings with other buildings erected for similar purposes
than by any intrinsic dissatisfaction with the new building
as such.

There are two buildings with which the Central Technical
School's art building obviously invites comparison, so that it
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The art centre provides new reaching space for 360 day students and 700 night
students previously housed in the original building. The structure is of rein-
forced concrete with each storey cantilevering over the one below.

seems an excellent opportunity to consider all three briefly
together. The Glasgow School of Art immediately comes to
mind for two reasons: firstly, because its plan form is very simi-
lar, and secondly, because in some ways it can be regarded as a
prototype for this kind of edifice. The Harvard Visual Arts
Center suggests itself because the influence of J. L. Sert (who
supervised its construction) seems very obvious at Toronto, and
indeed it is probably no indiscretion to assert that one of the
architects principally concerned with this design was a pupil
of Sert at the Harvard Graduate School of Design.

First, then, let us compare the Toronto School with the
Glasgow School. Even on the most superficial inspection one
is made immediately and refreshingly aware of the logic which
governs both these buildings and gives them a compositional
affinity. They fulfil the same functions in the same rational
way, since in both instances the parti adopted is that of a long
rectangular plan with a succession of studios on the north side.
Moreover, in both instances, the lower floor projects beyond
the floor above to permit partial glazing of each studio ceiling.
Nevertheless, one also notices something less logical in both,
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namely a deliberate pursuit of asymmetry, on the exterior, of
a kind which seems to have litde justification with reference
to the plan, and can best be explained by the fashionableness
of asymmetrical facades.

The artificiality of this asymmetry 1s perhaps more marked
in the Glasgow school than in the Toronto school, but in the
latter it seems to have less aesthetic justification since here the
building is an appendage to a formal dominant mass, namely
the Central Technical School, besides which it stands. The
architects of the new extension would doubtless argue that the
asymmetrical form was dictated by facilities which could not
otherwise be obrained in the planning; but it seems more than
likely that an equally efficient building could have been pro-
duced with a completely symmetrical composition if such had
been the architects’ desire, and that this symmetry would have
created a greater harmony between the old and the new.

A close comparison between the detailing of the Glasgow
school and the Toronto school would be unfair, since despite
a certain modish brutality in the treatment of the apertures
of the former building, its details have a delicacy one naturally
associates with the era of Art Nouveau. Nevertheless, the
Toronto school seems to have been treated with even greater
brutality than is usual in the 1960s, and this is particalarly
striking when one compares its surfaces with those of the
Visual Arts Center at Harvard.

Such brutality can doubtless be justified, without recourse
to accusations of Japanophilia, on the grounds that the build-
ing adjoins a structure built of fairly rough masonry. But it
seems slightly artificial with respect to the technology em-
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ployed, for on first inspection the walls seem to be of precast
panels, so heavily have the “joints” been emphasized, whereas
in fact they were all cast-in-place between smooth plywood
forms, and the “joints” are simply the result of nailing fillets
to the formwork. Moreover, the pattern of these "joints” does
not seem to have been dictated by any profound or sensitive
search for pleasing proportions (such as might have been im-
posed, for example, by recourse to some discipline such as
Le Corbusier's "Modulor™), but according to a simple arith-
metic sequence of subdivisions based on the total size of each
plywood sheet.

In conclusion, therefore, it may be said that whilst this new
building seems, in its general composition, to constitute a
noble continuation of the healthy functionalist tradition ex-
emplified by C. R. Mackintosh’s Glasgow School of Arg, it
incorporates a number of artificial features, such as the tra-
pezoidal cheeks terminating each floor slab, and the curved
stairwells enclosing rectangular stairs, which scem less related
to this tradition, whilst the deliberate brutality of the surfaces
seems a retrograde development in comparison with the re-
fined exterior of the Visual Arts Center at Harvard. Only one
kind of brutality really seems to be of the nature of concrete,
and that is the roughness due to formwork left in its natural
state. It is perhaps indicative of Le Corbusier’s superiority
over J. L. Sert that whereas the latter nails rough planking
over his plywood so as to produce an "aesthetic” effect more
to his liking, Le Corbusier expresses the technological refine-
ment characteristic of the countty in which he builds.
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1. The north-east entrance facade of the Glasgow School of Art; archirect,
Charles Rennie Mackintosh. (Designed in 1896.)

2. Carpenter Center for the Visual Arts at Harvard; architect, Le Corbusier.
Detail of the sun breakers at the ramp enrrance,

3. Central Tech., derail at the south-east entrance,

4. The west elevation of Central Tech. showing the south-west platform entry.

Central Tech.,

5. Carpenter Center, general view of the ramp entrance. 6.
general view of the ramp entrance.
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7. The south elevation with niches at column.
8. View from the south-east.
9. A typical corridor. 10. Detail of niches.
11. View from the north-east.
12, 13. Entrance details. 14, A sculprure studio,

All photos are by Panda unless otherwise noted.
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~ LE BETON PREFABRIQUE

RESUMES PAR JEAN GAREAU

LE BETON PREFABRIQUE ET L'INGENIEUR
PAR LAURENCE CAZALY

Pour l'ingénieur, I'essence de béton préfabriqué, c'est la liberté
qu'il octroit. Cependant, comme personne n'échappe aux dé-
cisions prises sous 'empire de ses émotions, il semble que cette
liberté et les risques qu'elle comporte aient justement retardé
l'utilisation du béton préfabriqué au Canada.

Ce matériau n'a pas encore trouvé de forme traditionnelle. A
part un choix de dalles, tout est 2 concevoir, a calculer et 2 mon-
ter. Si les conservateurs se gardent bien d'assumer cette responsa-
bilité et si les fortes tétes préférent sacrifier une commission
pour courir ce risque, les uns et les autres ne peuvent échapper
aux frais des calculs et de la préparation des plans de tels
ouvrages.

Le béton préfabriqué est trop onéreux. Les détails types n'exis-
tent pas encore et le devis qui impose 4 'entrepreneur toute la
responsabilité des calculs, le pénalise et le force a mettre au
point les détails. Ce matériau étant préfabriqué, il exige la com-
pilation de toutes les données architecturales, mécaniques et
structurales; ce qui est laborieux. Par ailleurs, la réputation d'un
architecte ne tient pas seulement aux qualités de la structure des
immeubles qu'il compose.

Si ce qui précéde permet de rendre compte de la situation
actuelle, qu'est-ce qui permettra de présager son avenir? Nous
disposerons bientét au Canada d'un code pratique qui aura
I'avantage de réduire les frais des calculs et de permettre une
standardisation rationnelle, donc de réduire le cofit de produc-
tion. Il permettra de rationaliser le travail d'atelier, libérant
I'ingénieur spécialisé qui pourra se concentrer sur les parties
exceptionnelles de l'ouvrage.

La construction modulaire sera bient6t chose courante. Des
matériaux standards ont été créés pour les systemes électrique
et mécanique et pour les finis. Le faible cofit initial de la struc-
ture, son volume et son poid avaient jusqu'ici empéché sa pré-
fabrication. Il en ira autrement, les recherches et la production
visant & offrir une meilleure valeur 2 meilleur compte. En re-
vanche, I'acheteur aura 'embarras du choix.

Cependant le béton demeure I'un des matériaux les plus con-
trolables au stade des calculs. Sa résistance, sa forme, sa couleur
et sa texture peuvent étre variées a l'infini 4 trés peu de frais,
d'ol I'importance de l'intervention de l'architecte et de I'ingé-
nieur malgré la tendance 2 la standardisation.
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La réduction de prix virtuelle du béton est presque illimitée,
puisque de 10 dollars avant le mélange, son coiit une fois coulé
passe de 50 & 100 dollars. Cette différence, portant sur le cofit
de la main d’oeuvre et I'équipement peut étre résorbée par des
calculs plus poussés, la préfabrication et le marketing.

Si l'architecte doit devenir un acheteur ou un rédacteur de

devis, il devrait étre libre de recommander 1'achat de tel produit
ou de conseiller I'engagement de tel spécialiste, quoique je ne
verrais pas sans appauvrissement pour notre culture que I'archi-
tecte en soit réduit au rang de sous-spécialiste.
Aprés la phase initiale, nous atteignons maintenant la phase cri-
tique au cours de laquelle chacun sait qu'il y a une solution pos-
sible mais cherche encore les moyens pour qu'elle soit la
meilleure,

LE BETON PREFABRIQUE
LE PASSE ¢ LE PRESENT + L'AVENIR
PAR KAI HOLBECK

S'il y a peu a dire du passé d’'une nouvelle industrie, l'intérét de

sa réussite justifie sans doute I'examen des facteurs de sa crois-

sance et de ceux qui exercent une influence sur son avenir.
Venue d'Europe ol sa production d’avant-guerre avait été

limitée 4 de petits éléments, tels des linteaux et des alleges,

l'industrie du béton préfabriqué devait sa croissance aux fac-

teurs suivants:

1. Le développement des connaissances techniques permettant

d’utiliser les matériaux & leurs limites et de relever les standards.

2. L'aptitude de l'industrie 2 trouver des applications aux re-

cherches.

3. La possibilité d'exécuter des ouvrages en béton en toute saison,

grce & ce matériau.

4, Les recherches de I'Etat en vue de ce dernier objectif.

5. Des développements particuliers, tels le béton précontraint

et 'utilisation d’agrégats légers.

6. Les recherches poussées et le marketing de lindustrie du

ciment.

7. Une meilleure connaissance du produit et de ses usages par

les architectes.

8. Des essais réussis de standardisation.

9. Des codes pratiques souvent remis 2 date.

10. Un essor économique auquel participait le bitiment.

11. Le développement correspondant de I'équipement des entre-

prises de construction.
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Au pays établissement de I'industrie du béton préfabriqué se
fit sous d’autres auspices, du moins en ce qui a trait & I'aide de
I’Etat et de 'industrie du ciment. Il en va autrement aujourd’hui.

Les premiers éléments destinés au batiment comprenaient des
dalles simples, en U ou a cellules. Maintenant, l'industrie du
béton préfabriqué produit des dalles d’étage et de toiture, pré-
contraintes ou non, évidées, en simple ou double T dont cer-
taines peuvent franchir des portées de 100 pieds, des colonnes
pouvant atteindre 60 pieds, des poutres précontraintes lorsques
les charges ou les portées le justifient, des formes spéciales limi-
tées par des considérations économiques ou par la seule imagi-
nation de larchitecte, des panneaux de revétement et méme
des murs porteurs. Cette derniére utilidation est en voie d'opérer
sans bruit une révolution susceptible d'exercer une influence
sur l'avenir du béton préfabriqué et tout particuliérement, ses
propriétés structurales. Les murs porteurs €liminent ainsi les
colonnes et les poutres des murs de facade. Quatre immeubles
en construction au Canada congus pour le procédé Schockbeton
en illustrent les possibilités.

Aux nouvelles résidences du Collége Loyola a Montréal des
architectes Webb et Menkes, ce sont des murs porteurs et des
dalles préfabriquées; a la Faculté des Arts de 'université Laval
a Québec des architectes Fiset et Deschamps, ce sont des murs
auto-porteurs; a I'école Algonquin 2 North Bay de 'architecte
Gerald B. Cox, ce sont des colonnes préfabriquées et des dalles
précontraintes et a la Faculté des Arts de I'Université McGill a
Montréal des architectes Affleck, Desbarats, Dimakopoulos,
Lebensold, Sise, ce sont des murs porteurs et des dalles pré-
fabriquées.

Quant a l'avenir, les facteurs mentionnées plus-haut exerce-
ront une influence plus ou moins marquée; un manufacturier ne
peut que tenter de deviner quels facteurs encore inconnus surgi-
ront pour déjouer les meilleurs programmes d'expansion. Archi-
tectes et ingénieurs imposent déja aux producteurs de mobiliser
toutes leurs ressources, les forcant a avoir recours a des ingé-
nieurs spécialisés. D’ici peu les sociétés les plus progressives
disposeront des services d'architectes comme cela se pratique
en Europe.

L'industrie du béton préfabriqué en Europe est en avance
sur celle de I'’Amérique du Nord sous deux aspects majeurs. Ils
permettent de faire ressortir des facteurs susceptibles d'influen-
cer I'avenir du béton préfabriqué ici.

Le marché de I'habitation individuelle et collective.

Sur ce continent ce marché n'a presque pas été touché par 'in-
dustrie du béton préfabriqué. La résistance de la clientéle aux
changements, l'approvisionnement facile en bois de charpente,
la multiplicité des petites entreprises et la concurrence apre ont
rendu la standardisation et la rationalisation & peu prés im-
possible. Au moins un manufacturier entretient peu d'espoir
sur le marché de I'habitation individuelle et collective. Le mor-
cellement de la clientéle rend les recherches et le marketing
aussi difficile pour I'ensemble de l'industrie que pour les pro-
ducteurs individuels. Seuls les projets de rénovation urbaine
destinés a I'habitation pourraient constituer une exception §'ils
n'étaient pas aussi liés a la politique.

Le développement de I'industrie du béton préfabriqué destiné a
L’habitation en Europe tient aux facteurs suivants:
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1. L'existence de grands marchés qui ont permis aux entreprises
les plus importantes de conduire des programmes de recherches.
2. La spécialisation de la production, tout particuliérement celle
de ces grandes sociétés qui concentrent leur production sur les
éléments les plus délicats, laissant a d’autres les produits exi-
geant moins de précision.

3. La création par les producteurs d'entreprises générales lors-
que l'importance des ouvrages préfabriqués le permettait.

4. L'utilisation d'équipement lourd en chantier.

5. La répétition des ouvrages par les secteurs public et privé.

6. Des exigences moins sévéres pour ce qui est des agrégats et
du ciment.

7. Une meilleure connaissance de la technique de la préfabrica-
tion, conduisant a la multiplication des éléments standards.

La situation différe ici en ce que si I'équipement des entreprises
est de plus en plus comparable, les recherches techniques aussi
poussées et les connaissances pratiques aussi devenues exactes
au point quon se rende compte de ce que les bétons structural
et architectural ne sont qu'une seule et méme chose, le régime
des taxes de vente différent cependant d'une province a 'autre
et les conflits entre entreprise générale et sous-entreprises, les
revendications des syndicats ouvriers faisant suite aux exigences
du montage et le caractére du marché de 'habitation individuelle
et collective soulevent des difficultés.

La confiance des manufacturiers de béton préfabriqué dépend
des progres réalisés tant dans les recherches que les applications.
On a pu relever les exigences et les rendements de deux a trois
fois au cours des dix derniéres années.

Schockbeton se classe parmi les principaux manufacturiers
de béton de haute qualité coulé avec un faible pourcentage de
sursaturation d'eau, éliminant ainsi les fentes dues au séchage
et les problémes qui en résultent. Le produit de ce procédé, sans
accroitre le contenu de ciment, est capable de rendement de
I'ordre de 10,000 1b./po.car. et n'a qu'un pouvoir d’absorption
ne dépassant pas 29 . D'autres techniques obtiennent ces résul-
tats et d'autres possibilités sont étudiées; elles portent sur I'usage
de nouveaux matériaux avec les composants du béton et sur
I'apport du béton a des matériaux connus.

11 est étonnant qu'un producteur, emporté par son sujet, se sur-
prenne a penser que le béton soit un matériau & peu prés
universel.

LE BETON PREFABRIQUE SUPERIEUR
PAR KEN GIDDINGS

Architectes et ingénieurs admettent maintenant de plus en plus
que le béton préfabriqué et le béton précontraint aient des pro-
priétés particulieres dont ils ne sauraient évidemment tirer
avantage sans bien les connaitre.

Alors que dans le béton armé des barres d'acier nombreuses doi-
vent répartir dans le béton la tension a laquelle elles sont assu-
jetties, le béton précontraint est comprimé dans le but d'étre
insensible 4 la tension; d'ol un usage restreint d'acier de haute
qualité. De plus, la disposition de l'acier s'oppose aux forces
verticales, permettant ainsi de réduire la profondeur des élé-
ments. Le béton préfabriqué a entre autres avantages d’étre in-
sensible au climat.
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Clest en apportant quelques corrections au stade initial de la
composition que l'on pourrait éviter la plupart des échecs. Les
détails d'exécution, la fabrication et le montage ne sauraient
corriger un projet inconscient des propriétés du matériau. L'in-
aptitude a admettre les tolérances au montage en prévoyant des
éléments continus et non-ajustables a l'arriére de plusieurs élé-
ments préfabriqués, et 4 tenir compte du voilage des éléments
(de l'ordre de 1/360) en détaillant une allége par exemple,
sont les plus caractéristiques. Une exactitude exceptionnelle ne
devrait étre exigée que si elle est essentielle 4 la composition.

Les producteurs de béton préfabriqué de renom disposent
d'un personnel technique qualifié que le rédacteur de devis aura
tout intérét a consulter en méme temps qu'il voudra se familia-
riser avec le matériau. Il pourra faire un choix parmi les produc-
teurs, s'assurant ainsi de la qualité du matériau et du montage
et bénéficiant d'une soumission compétitive.

Le contrdle de la qualité du produit sur le chantier est géné-
ralement confiée a des sociétés spécialisées, 'architecte perdant
ainsi I'occasion d’acquérir une expérience qui lui serait pré-
cieuse pour des projets éventuels. L'usage de formes d’acier, de
béton et de bois et le décoffrages sont autant de données sus-
ceptibles d'exercer une certaine influence sur la composition.

C'est au montage qu’on appréciera la conception et I'érude
cohérentes. C'est 4 ce moment d'ailleurs que les éléments, et en
particulier ceux dont les sections sont les plus fines, subiront les
efforts les plus grands.

Si toutes les parties en cause partagent la responsabilité du con-
trole de la qualité, Parchitecte de par ses responsabilités vis-a-vis
de son client et de l'intrepreneur, doit savoir ce qu'il veut et
savoir reconnaitre ce qu'on lui offre.

L'EVOLUTION DU BETON PREFABRIQUE
PAR JAMES STANNERS

La structure apparente est revenue en usage depuis une dizaine
d’années et, par rapport au bois et a I'acier, le béton s'impose,
qu’il soit sous la forme d'un voile mince, préfabriqué ou pré-
contraint.

ELEMENTS DE BETON PREFABRIQUES

L'économie et la rapidité d’exécution qui n'étaient pas satis-
faites par le béton coulé sur place exigérent des éléments pré-
fabriqués. Le traitement des surfaces mirent ces éléments
I'’épreuve des chocs lors du montage, et celui des agrégats les
rendirent acceptables comme matériau laissé apparent. La rareté
de l'acier au début des années 50 a sans doute joué.

Le béton préfabriqué s'est imposé d'abord comme substitut 2
l'acier et au béton coulé sur place, puis comme systéme struc-
tural auquel s'ajoutaient quelquefois des panneaux préfabriqués
non porteurs comme éléments de revétement, enfin comme élé-
ment intégral assurant support et revétement. Limité & des élé-
ments de 20 pieds jusqu'a ce que la technique du béton précon-
traint permette d'en doubler puis d’en multiplier plusieurs fois
la longueur, le béton préfabriqué fut employé dans la con-
struction des immeubles destinés a4 I'enseignement, l'industrie,
I'administration, le commerce, la recherche et le culte; sous
forme de colonnes, de poutres, de dalles évidées, de dalles double
T puis simple T, grice au béton précontraint. Les recherches sur
les agrégats exposés accordérent toute liberté de choix pour la
texture et la couleur.

Un des points importants et des plus délicats lorsque 1'archi-
tecte exige que les éléments préfabriqués soient laissés apparents
ou encore lorsqu'ils sont exposés aux intempéries, c'est celui des
joints entre les éléments. Des expériences ont montré que s'il
était préférable de bien les accuser pour des raisons esthétiques,
cette solution n'était pas indifférente du point de vue technique,
facilitant ainsi 'exécution de I’étanchéité. Ce point illustre la
nécessité d'une collaboration étroite entre I'architecte, I'ingénieur
et 'entrepreneur spécialisé.

L'usage croissant du béton préfabriqué dépend encore de ses
possibilités structurales, de la forme et de l'apparence des élé-
ments, de sa facilité de montage et de son économie. Ce matériau
versatile s'imposera encore davantage aprés des études ration-
nelles portant en particulier sur la liaison des éléments et des
expériences répétées, attentives aux conditions du montage et
a "économie.

POUR L'IMMEUBLE DE LA FACULTE DES ARTS ET DES SCIENCES SOCIALES DE L’UNIVERSITE McGILL

La structure de béton du nouvel immeuble de la Faculté des Arts
et des Sciences Sociales de I'Université McGill comporte une
partie coulée sur place, le noyau du plan et, une autre composée
d’éléments préfabriqués, les murs porteurs extérieurs et les dalles
d’érage.

Les éléments du mur porteur ont une hauteur d'étage et dix
pieds de large; ils comprennent deux baies. Ils seront soudés les
uns aux autres. Les joints verticaux comportent un pare-pluie
mis au point en Scandinavie; les joints horizontaux sont couverts
et scellés au néopréne. Le découpé des panneaux laisse place
aux gaines de chauffage et de ventilation, ajoutant au caractére
structural des éléments, une fonction meécanique.

Outre les Architects Affleck, Desbarats, Dimakopoulos, Leben-
sold, Sise ont collaboré a cette étude les ingénieurs Eskenazi &
Baracs pour la structure et les ingénieurs J. P. Keith & Associates
pour la mécanique. L'entreprise générale est la Foundation Com-
pany of Canada Limited.
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Bearing precast wall panels and
floor slabs from 3rd to 7th Aoor.
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‘Spéciﬁez Hs" d'espace
vide entre les lames &

cause des talons fins

Exige
‘C—h:-ru notre marque

LE GRATTE-PIEDS ORIGINAL "‘BOLAR”’

BOLAR FOOT GRILL CO., LTD.

4362, rue Forest Montréal 39, P.Q.
@ Demondez nos MNOTES SUR LE Ontario & Newfoundland Represenfuﬁve:
ART WIRE & IRON CO. LIMITED
DESSIN DES GRATTE-PIEDS” Toronto, Ont.

Alberta & British Columbia Representative:
ORNAMENTAL BRONZE CO., LTD.
Vancouver, Calgary, Edmonton

Why MEDUSA WHITE

Was used for distinctive
Precast Panels in...

IMPERIAL OIL LIMITED BUILDING

The wide acceptance of precast concrete panels has
opened a new era in Canadian Architecture. For load
bearing or curtain wall applications, they provide the
perfect medium for exciting ideas in wall design.

To faithfully reproduce designs, shapes, colours and
textures, Canadian architects specify Medusa, the
original White Portland Cement. It can be used white
or colour-tinted, smooth or with exposed aggregates,
sculptured or shaped for the individual job. It con-
tains non-staining properties so essential to product
manufacturers for maintaining low water soluble
alkali content. And Medusa White is equal in strength
to regular Gray Portland Cement.

IMPERIAL OIL LIMITED BLDG., Don Mills, Ont.
ARCHITECT: John B. Parkin Associates

Specify Medusa White Portland Cement for your next GEN. CONTR.: Eastern Construction Co., Ltd.
precast panel job. PRECAST PANELS BY: Ritchie Cut Stone Co., Ltd.

Manufactured by

MEDUSA PRODUCTS OF CANADA, LTD.
PARIS, ONTARIO * CANADA
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NS TITUTE
NEWS

COURTESY LEN MORRIS, THE VANCOUVER SUN

PRATT, LINDGREN & ASSOCIATES
APPOINTMENT

Pratt, Lindgren & Associates, architects,
757 St Mary's Road, Winnipeg are pleas-
ed to announce the appointment of Alex-
ander Tomcej, B.Arch. as an associate
member of the firm.

E5 754

—————

SIMOR FRASER |

Y ERSITY
U e
s o

Can't understand why we didn't win . . . 959 of area for parking, ducking pond,

secret entrance for Board of

Governors, students’ pub, faculty club, electric blackboard wipers . . "'

CLAY BRICK AND TILE APPOINTMENT
John Caulfield Smith, MRAIC has been
appointed general manager of the Clay
Brick and Tile Institute, Toronto. Mr.
Smith has practised architecture in Tor-
onto and Montreal; he joined the Na-
tional House Builders Association in
1951 and for the past eight years has
been its executive vice-president.

CCURR ANNOUNCEMENTS

The Council has announced the appoint-
ment of André Saumier of Montreal as
Research Officer and his position becomes
effective this month.

Frangoise Ricour of Montreal and Edward
M. W. Gibson of London, Ont. have
each been awarded a $4,000 fellowship
for advanced urban studies.

ARCHITECT WANTED
Experienced, registered architect wishing
to go into private practice and manage an
office in a principal urban area of the
Maritimes in association with an estab-
lished architectural firm. Reply to Box
number 115 c/o the Journal.
DBR, NRC PUBLICATIONS
A new list of its publications issued from
1947 to 1962 is available, without charge,
from the Publications Section of the Divi-
sion of Building Research, National Re-
search Council in Ottawa.
COMING EVENTS
The 1963 fall meeting of the American
Concrete Institute will be held at the
Royal York Hotel in Toronto on Novem-
ber 11th to the 14th and will focus on
significant concrete work being done in
Canada as well as technical advances
being made by U.S., European, and other
concrete experts. General chairman is
A. M. Lount of A. M. Lount & Associates,
a Toronto firm of consulting engineers.
A photographic display of concrete
structures of an unusual or historic charac-
ter is planned and photographs are being
solicited by R. P. G. Pennington, archi-
tect, 119 Davenport Road, Toronto. The
photos which will be returned to lenders
should be completely identified and in-
clude the names of the design engineer or
architect and the contractor,

CALGARY o

HAPPY VALLEY SWIMMING POOL
ARCHITECT — G. R. BEATSON & ASSOC.

EDMONTON o

o= .
epld W
- -

* CALGARY
*  CALGARY

Products

PRESTRESSED
CONCRETE
PRODUCTS

LETHBRIDGE °

PRECAST

REGINA
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OMPETITION

Simon Fraser University

Seventy-one submissions were received for the Simon

Fraser University Competition which was open to all

architects registered in British Columbia. The object of

the competition was stated as being *'. . . to choose archi-

tects for work to be commissioned, which work has been
i 1 ar approxi ly fifteen million dollars”,

Arthur Erickson and Geoffrey Massey of Vancouver
were unanimously chosen by the panel of assessors as the
winning team and, listed according to the jury’s prefer-
ence, the other award winners are: William Rhone and
Randle Iredale; Zolan Kiss; Robert F. Harrison; Dun-
can McNab, Harry Lee, and David Logan, All five have
received $5,000; the winners' prize being a portion of
their fee for work 1o be commissioned. Honourable
mentions, also in order of preference, went to: Thomp-
son, Berwick and Pratt; Barry Downs and Fred Hollings-
worth; Vladimir Plavsic; Alexander Webber; John L.
Kidd.

The board of assessors consisted of the chairman,
Warnerr Kennedy who acted as professional advisor
(non-vating); Dr Gordon Shrum, Chancellor of the
Simon Fraser University (non-voting); Prof. Henry
Elder, Head of the School of Architecrure, UBC; Dr
Thomas Howarth, Directar of the School of Architec-
ture, University of Toronto; E. Stewart Williams,; archi-
tect, Palm Springs, Calif.; David W, McKinley, archi-
tect, Seartle; Aaron Green, chief architect of the Frank
Lloyd Wright Foundation, San Francisco,

This brief description of the winning design, written by Thomas Howarth, will be
followed by a full report of the competition as soon as it is available.

T here was unanimouns agreement among the assessors as to the ountstanding qualities
of this design which seemed to meet admirably the requirements of a university
programme, and to barmonize with the features of the magnificent site.

The attenuated axial plan is simple in structure. There are two main centres of
activity represented by the "academic” quadrangle to the east, and the residential
building group to the west; these are connected by a long pedestrian mall abour
which are disposed the Library, Assembly Hall (theatres) and Students' Recreational
Centre. The buildings have been so placed on the site that the highest bill to the
east will continue to remain the dominant element. The shallow valley between
the twin bigh-points will be bridged by the pedestrian mall, and the main access
road, passing below, will open into a transportation centre or principal distributing
point for the complex.

The large guadrangle to the east will be a meeting place for students and staff
from all disciplines. On the north side of it are classrooms for the arts and bumani-
ties; to the south classrooms and laboratories for the scientific disciplines. The archi-
tects have indicated repetitive building elements for each of these teaching areas,
a form which suggests economy of construction, flexibility and ease of expansion.
The administrative offices, faculty club and beliport are situated to the east on the
main approach from the parking lots.

This is a gay and elegant scheme of great potential!

1T ARTHUR ERICKSON AND GEOFFREY MASSEY
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WILLIAM RHONE AND RANDLE
IREDALE

ZOLTAN KISS
ROBERT F. HARRISON

DUNCAN McNAB, HARRY LEE,
AND DAVID LOGAN
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THE METAL THAT EXPANDS CREATIVITY...
AND MARKETS

ere is the metal that frees the imagination. Bend it, curve it, cut it, shape it ... Pedlar
Expanded Metal Mesh unlocks a reservoir of ideas to stimulate the creativity of the
architect, product design and industrial engineers.

This imaginative metal combines strength in a variety of colorful mesh patterns. This
versatility creates unlimited possibilities for structural and interior planning. In creating
new products or improving old ones, its adaptability can be as functional as a protective
grill, as decorative as a modern room divider. Whatever the design problem, Pedlar
Expanded Metal Mesh helps to make imaginative thinking a reality.

Available in steel, aluminum, stainless steel, copper, *Monel and *Inconel, Pedlar
Expanded Metal Mesh can be used plain or galvanized, painted, anodized or plated.
Free samples along with catalogue are available at your nearest Pedlar office.

*T.M. Registered International Nickel Co. of Canada Lid. ?eDL'&R PEOPLE ,
&
I
THE PEDLAR PEOPLE LTD. °
519 Simcoe Street South, Oshawa, Ontario O BUILT pﬁov‘)(f

. OTTAWA . TORONTO . WINNIPEG . EDMONTON . CALGARY . VANCOUVER



NEW

JUM

CLAY TILE

MADE
IN
CANADA

NATCO JUMBO CLAY TILE

A new structural clay tile unit en-
gineered to give superior qualities
in strength, durability, and dimen-
sional stability for interior and ex-
terior load bearing walls.

Nominal Face Dimension 8” x 16"
Nominal Thickness, 2", 47, 6" and 8"
Face Textures, Velour tex two faces
or Velour tex one face Rug tex one
face, Conforming to A.S.T.M. Speci-
fication C212-60 (Special Duty Class,
Type F.T.S.).

Further Information On Request

THE COMPLETE LINE OF STRUCTURAL CLAY TILE

NATCO-CLAY-PRODUCTS - LIMITED

Plant: Aldershot Sub P.O. Offices: 55 Eglinton Ave. East,
Burlington, Ontario. Toronte 12, Ontario.
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LIKE I KEEP TELLING YOU, IT TAKES THE

HUNGRY NUMBER 3 COMPANY
TO THINK OF THE LITTLE EXTRAS *

B A
T o

*k Little extras like partial deliveries if you're in a jam. . . units delivered
uncrated to the job site...and an overall willingness to oblige that makes
you feel like a friend of the family! Try us. We still rank third, but we're
coming up fast.

Solarpane insulating units are available in Canada through leading glass
jobbers and window manufacturers.

ENGINEERING PRODUCTS

OF CANADA LIMITED
5035 Ontario St. East, Montreal, Que. Tel. CL. 5-3613 - 57 Bloor St. West, Toronto, Ont. Tel. WA. 2-8378

In Western Canada manufactured by:
Solarpane Manufacturing Co. Ltd., Regina, Sask. Available in Western Canada through a list

SOLARPANE  of exclusive distributors.
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7 "' Architects: John B, Parkin Associates . 4

Company, Limited

Precast Concerete Panels: The Ritchie Cut \
Stone Company, Limiwm

' Fgn

/ 3 :
\ Fur . General Contractors: Eastern Construction
Iy

“Tecfab’’ Window Wall Panels of
PRECAST EXPOSED AGGREGATE

For the Imperial Oil Ontario Regional Office, Don Mills, Ontario

These unique integrated window wall panels faced with polar quartz
and backed by Ritchie’s minus zero slump concrete are tested and
controlled by nuclear methods to maintain a uniformity in density,
elasticity and moisture, thus assuring durable, warpage-free concrete.

For compounded frames of this type, structural analysis and warpage
calculations are obtained by the use of energy strain formulae, rather
than current elastic and plastic design formulae,

| B THE RITCHIE CUT STONE COMPANY, LIMITED

TECFAB

ARCHITECTURAL CONCRETE DIVISION
Licensed by Tecfab

Incorporated NEW TORONTO ONTARIO

Beltsville, Maryland
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St. Joseph's Seminary, Toronto Architects: Perer Dickinson Associates

CWECO ACOUSTICAL PRODUCTS

Top Left: 12" x 127 Fissured Mineral Tile
Top Left, Lower: 12" x 12" x 34" Standard Silvertone Tile
Bottom: 12" x 24" Perforated Metal Pans

These Cweco Acoustical Products were installed in the
beautiful St. Joseph’s Seminary, Bayview Ave., Toronto, and
are but a few of the many products available for
sound/sound conditioning, beauty, and to provide fire
protection for many of Canada’s fine new buildings.

Ask for the Cweco Acoustical Manual and the
Cweco Acoustical Fire[Tested Mineral Tile
brochure covering products, specifications and
application methods.

FOR SOUND|SOUND CONDITIONING

CANADIAN
: CELOTEX CWECO
INDUSTRIES LTD.

100 Jutland Rd., Toronto 18, Ont.[CL.5-3407
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The sound of music . . . and the sound of silence




(Above) J-M Spinlone panels were selected for the upslairs library. (Extreme
left) A Permacoustic ceiling graces the main lobby. (Lefl) No. 61 Sound Absorbing
Elements were installed in the back of the concert hall,

Trumpets may sound and drums may thunder in the
University of Toronto's new Edward Johnson music
building. Yet outside the auditorium, a hushed and
workable atmosphere is retained.

Even adjacent practice rooms won't create a din in hall-
ways . . . because J-M acoustical ceilings and walls
will trap the sound where it's wanted, will limit ‘audio
overflow' into areas set aside for quiet study and
administration. Johns-Manville acoustical materials
discipline sound to provide maximum fidelity, prevent
unwanted echoes from forming and absorb up to 85%
of the din that strikes them.

‘

J-M acoustical engineers
would like to help you en-
hancethesound of music,
and attain a quiet, peace-
fulatmosphereinwhichto
work, live and study. Ap-
propriate J-M materials
are available for every
situation. For an analysis
of your sound control
problem, or for a free
copy of our book ''Sound
Control"', write Depart-
ment BA, Canadian
Johns-Manville, Port
Credit, Ontario.

JOHNS-MANVILLE §j¥

ACOUSTICAL PRODUCTS ™®A%&.!

l l ‘ ] ' Architects: Gordon 5. Adamson & Associales
General Contractor: Angus Robertson Lid.

Sound Engineering C ftant: Prof. V. L. Hend
g ing Consullant: Prof. enderson A7029




SENSATIONAL SIDING DISCOVERY

Imagine the excitement if Western Red Cedar bevel siding were a brand new cladding
discovery. What a combination of qualities to assist the builder and delight the homeowner!
Superb natural insulation, freedom from troublesome expansion and contraction, life time
durability. Easy to cut, fit and nail in place to achieve attractive design of deep, horizontal
shadow lines. Smooth, perfect surface for paint decoration - or use reverse sawn-texture
face for pleasing, economical stain finish. Actually Cedar bevel siding is a new discovery
in many parts of Canada. Designers of quality homes are finding there is no really satisfactory
substitute for the warmth, texture and traditional appeal of this fine cladding. People like it,
always have, always will - in increasing numbers. As specialists in Western Red Cedar

building products, we suggest early enquiry to protect requirements for Cedar bevel siding.

Serving building supply dealers coast to coast

MAcMILLAN, BLOEDEL ano POWELL RIVER LIMITED

AED CEDAR BEVEL S1DING VANCOUVER, BRITISH COLUMBIA, CANADA

RMED CEDAR

SALES AGENTS FOR BRITISH COLUMBIA FOREST PRODUCTS LIMITED, VANCOUVER, B.C. SIDING
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FEATURES

® resists grease, oil, alkali

® dries fast; 2-3 hours

® supplied ready to use

® more economical than
conventional moisture curing

® easy to apply

® produces maximum cure

® resists staining on floors
during construction

@ forms a strong bond for a
variety of surface treatments

AnIndependent Testing Labo-
ratory reports the following
performance of Tremcrete:
“After 3 days, more than 97%
of the original water content of
the slab was still present. After
7 days, more than 95% was still
present.”

FOR INFORMATION
ON TREMCO PRODUCTS,
CHECK SWEET'S

E‘d& e '
Sl s
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TREMCO

newly-laid concrete
in ONE OPERATION

as proved at the Richard L. Hearn Generating Station, Toronto

Just one simple application of Tremcrete accomplished the important
curing, dustproofing, hardening and sealing of the newly-laid concrete
floor at the Richard L. Hearn Electric Generating Station, Toronto,
the largest in Canada and one of the largest in the world.

This application is typical of nearly 1-million square feet of newly-laid
concrete which has been treated with Tremcrete by Diplock Durable
Floor Co. Ltd., Toronto.

As in all other new concrete floor conditioning jobs, Diplock applied
Tremcrete at the Richard L. Hearn Generating Station for three major
reasons: (1) the controlled cure of the new concrete permitted early,
safe traffic, (2) the elimination of early concrete dusting was achieved
(dusting cannot be tolerated in a generating plant), and (3) the method
assured a more exact result over the conventional moisture curing and
at a substantial savings. After 4 years of constant service, the floor of
the generating plant still is in excellent condition, as shown by the photo.

For complete Tremcrete information call your Tremco
Representative or write: Architectural Department,
The Tremco Manufacturing Company (Canada)
Limited, 220 Wicksteed Ave., Toronto 17, Ontario.

PRODUCTS AND TECHNICAL SERVICES FOR —— - .
BUILDING MAINTENANCE & CONSTRUCTION R L e e R B e Y

s |

The Richard L. Hearn Generating

“wm Canada Ltd., 'rammo General
Contractor: E.G. M. Cape Co. Ltd.,
Toronto; Concrete Floor Contractor:
Diplock Durable Floor Co. Ltd., Toronto.
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————— ROOFING AS SPEC.
S INSULATION AS SPEC.
\M—— T & G ROOF DECKING
b NAILER

SECTION"Z -Z*

PLOT PLAN

NORTH ELEVATION

UNUSUAL “PIE-CRUST" ROOF
FINISHED WITH VERSATILE
MURRAY-BRANTFORD

BUILT-UP ROOFING MATERIALS .. THIS

IDOMNMIT"A T construction Materials Lid.
1 PLACE VILLE MARIE, MONTREAL 2, QUE.
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This pipe column supports the canopy of one of Montreal's newest and largest shopping centres

This unsightly mess could have been prevented
by zinc galvanizing at 25¢C a foot! A zinc coating applied by hot

dip galvanizing is one of the most economical and effective ways of saving steel—a metal
unrivalled for strength, versatility and low cost—from the ravages of rusting. Galvanizing
protects the steel from corrosion. Long maintenance-free life is extended almost indefin-
itely when decorative painting is carried out after coating. This combination of zinc gal-
vanizing and painting reduces maintenance to occasional retouching, saves millions of

dollars annually and eliminates unsightly staining.
Note: Steel structures can be protected against rust right on the site by metallizing with zinc.

Write for details on the protection of buildings by galvanizing or metallizing to: ‘{.‘{ H

The Consolidated Mining and Smelting Company of Canada Limited, 630 Dorchester Boulevard West, Montreal 2, Que.




ACOUSTI-FLO AIR DISTRIBUTION SYSTEM

Fiberglas Acousti-Flo System is a new low velocity method of
introducing conditioned air into a room quietly and uniformly
through perforated metal bar diffusers integrated with the
ceiling. The diffuser bar also becomes a T-bar hanger for
ceiling suspension.

Add Fiberglas Acoustical Ceiling Modulars and polarizing light
panels, and you have an attractive, functional ceiling system
with built-in air distribution, soft even lighting, noise control
and thermal efficiency. The Acousti-Flo tube conveys air down

acousti-flo
system

the length of the bar, absorbs system noise, and insulates
against heat loss or gain. Ceiling soil around outlets is virtually
eliminated. Simple, 4-step installation. An important feature
of this Fiberglas system is that it eliminates the costly relocation
of diffuser outlets when partitions are being moved.
Acousti-Flo is particularly adaptable for difficult cooling and
heating jobs where a large number of air changes are required.
It performs well under these conditions without creating
annoying drafts or noise. Write today for full details.

SPECIFY THIS FULL FAMILY OF FIBERGLAS PRODUCTS

* Duct System * Acousti-Flo Air Distribution System

* Duct Insulations * Sound Control Products
* Wall Insulations * Roof Insulation and Built-up Roofing
* Pipe Insulations * Light and Heat Control Products

FIBERGLAS

CANADA LIMITED
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Over tomorrow’s threshold: today’s door closers from Sargent

With the sleek geomelric lines of the Sargent Powerglide,
architects now have a fully maiched, fully contemporary
line of door closers — one for every conceivable type of
closing application, for any door — interior or exterior,
metal or wood. Now modern interiors retain their design
simplicily . . . with Powerglide's simple grace belying its
heavy-duty dependability.

Under Powerglide's irim rectangular case lies a horizontal
hydraulic warkhorse — the simplest, strongest, smoothest
closing mechanism you can specify. Powerglide eases

even the heaviest door to its jamb . . . silently and surely.

Where reliable door closer performance is important, spec-
ify Sargent—your single source of responsibility for quality
closers, locksets, exit devices and other safety hardware.
See your Sargent hardware supplier, or write Sargent &
Company, New Haven 9, Connecticut. In Canada, Sargent
Hardware of Canada Ltd., Peterborough, Ontario.

2] SARGENT

The newest fashion in a complete line of architectural hardware

Part for part, the’Powerglide closer does a bigger job better:

1 Cast iron case holds greater pressure, assures longer life
2 Heavier spring . . . longer chamber . . . less stress 3 One-
piece spindle with induction hardened bearing surfaces 4
.Spring-loaded lip type shaft seal — prevents leaking 5 Line

bored bearing seats for perfect alignment 6 Precision ground
pinion rack — double spring and plunger models for heavier
door 7 Forged steel arms




“Sorry, you're not

“YOU'RE BEAUTIFUL.  my type.

TOGETHER WE COULD You be|0ng
BUILD A DREAM HOUSE.” in an institution.”

He's got a good future, though.
Tomorrow he gets placed at a bank.
For home, commercial or industrial building there's
versatile Cooksville-Laprairie clay brick, a product of

DO T A R Construction Materials Ltd.

SAINT JOHN-MONTREAL-TORONTO-WINNIPEG-SASKATOON-EDMONTON-CALGARY -YANCOUVER



Two ingenuous features in Pedlar Red Metal Lath
combine to make this lath the most popular on the
market. The mesh of the lath is extra small . . . and
it has an upward twist. Result . . . the formation of
a most effective “plaster key” . . . one that permits
faster plastering and uses less plaster. The smooth

safety edges mean faster handling, too.

The same time and money-saving features are also

found in Safety-Edge Cornerite and “Pedex” Corner

Bead. Call your nearest Pedlar office, the one-stop

depot for all your lathing needs. Complete technical

information available.
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THE PEDLAR PEOPLE LTD. &

519 Simcoe Street South, Oshawa, Ontario
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Dramatic angles, curved walls, soaring towers—
concrete is readily molded into all these forms,
and many more.

Today’'s architects and engineers increasingly
turn to reinforced concrete as a structural
material of almost unlimited scope. At the same
time the speed and economy of concrete con-
struction enable them to work to limited cost

CANADA CEMENT




LOW BUILDING AND MAINTENANCE COSTS

figures without compromising on the at-
tractiveness or utility of their designs.

Canada Cement’s Engineering and Tech-
nical Sales Staff are at all times available
for information and any other assistance
you may require on all types of concrete
construction. For up-to-date literature, just

use the tear-off corner.

CANADA CEMENT COMPANY, LIMITED
CANADA CEMENT BUILDING, PHILLIPS SQUARE, MONTREAL, P.Q. ,

SALES OFFICES: Moncton « Quebec « Montreal « Oftawa =« Toeronto
Winnipeg + Regina « Saskatoon s Calgary « Edmonton

1. Villeray Arena, Montreal. Architects: Duplessis,
Labelle and Derome. Structural Engineers: Beaulieu, Trudeau
and Associates. General Contractor: Alphonse Gratton Inc.

2. Ecole Secondaire Régionale Barthélémy
Joliette, Joliette, Que. Architect: Gérard Notebaert.
Structural Engineers: Cyr & Houle.

General Contractor: Bernard Malo, Inc.

3. Addition to Canada Malting Co. Elevator, ,
Port Arthur, Ont. Structural Engineers:

C. D. Howe Co, Ltd. General Contractor: ,
Barnett-McQueen Co. Ltd. ,

4. The Rowand House, Edmonton. /
Architect: John MacDonald. Structural Engineers:
Read, Jones, Christoflersen. General Contractor:

Capital Management Limited. Ploase send me
the following publications:

5. The Seagram Tower, Niagara 1 Roofs with a New Dimension
Falls, Ont. General Contractor; Byers /

] Curvilinear Forms in Architecture
Construction Co. Ltd.

[] Continuity in Concrete Building Frames
[7] Reinforced Concrete Floor Systems
[_] Design and Control of Concrete Mixtures
Simply tear off this corner, attach to

/ your letterhead, and mail,

7’
7’

/
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FOR |
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FASTENERS ARE USED

IN THIS ARMY INSTALLATION

When you're miles from nowhere your
materials have to be right! Ramset
Fasteners give 100 for 100 guaranteed.
- Selection from 100 standard fasteners.
| Write, withoutobliga- | Qmensuons to order within days. Fast
|| than, for our As<cage: | ﬂn_lsh at_ up to six per operator, per
| ‘‘Powder Driven | minute, in concrete or steel. Informed
| Fastener Hand Book."' | service from a knowledgeable dealer is

Y L J as near as your telephone.

[Pamset Fasteners Limited

11-15 Laplante Ave. Toronto, Ont.
Ramset fasteners are made in Canada s:‘nce 1949

‘ ‘ 100% CANADIAN CONTENT
POSITIVE SECURITY FOR THE PATIENT

VANCOUVER MODEL

I J"'.. N”é: wfw,-,- e

PETERBORO MODEL

CAtG'ARY MODEL

AVAILABLE IN ALL
HUBERT SERIES

STEEL OR BRASS

HOSPITAL

BEAUTIFUL CHROME FINISH

MUBERT ), .. zccey
A DIVISION OF: MASTER PLUMBER PRODUCTS, .Uﬂlﬂﬂ =- EST. 193

385 KING WILLIAM ST. HAMILTON, ONTARIO
CREATORS MANUFACTURERS AND DISTRIBUTORS OF SAFETY RAILS

80

FUTURE ISSUES OF THE JOURNAL

SEPTEMBER SCHOOLS
OCTOBER HOSPITALS
NOVEMBER THEATRES
DECEMBER MECHANICAL
AND
ELECTRICAL
SERVICES
JANUARY 1964 PREVIEW
FEBRUARY AIRPORTS

Up to 50% Less Expansion
in the Use of Edge Grain

(ACCORDING TO FOREST PRODUCTS LABORATORIES)
o
Available in REZILL-CUSH* System —
"Continuous Strip" — Regular Strip
®

Avoid Buckling and Warping of
Maple Flooring with —

* EDGE GRAIN «
CONNOR’S “LAYTITE’

SEE SWEET'S FILE Specs. #13J/CO

CONNOR LUMBER
AND LAND COMPANY

PHONE VI 2-2091
P. O. BOX B-810- e WAUSAU, WIS.

@® U. S. PAT, OFF. *TRADEMARK
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ARCHITECTS—Brennan and Whale; ornAMENTAL BRONZE FABRICATOR— Kendall Bronze & Iron Works Litd.

There’s always
a use for man’s
oldest metals

Although copper is generally believed to
have been discovered around 8000 B.C. it
was not until around 3800 B.C. that the
Egyptians first alloyed copper with tin to
form bronze. Since then, it has served man
in many ways —one of them in architecture.
The stately main door of the Bank of Nova
Scotia 161 St. Clair Ave. W., Toronto is an

Journal RAIC, August 1963

example. Here artistic design lives in har-
mony with the rich lustre of the metal.
Frame and door are made of Anaconda
architectural metals. Each circle was
machined to engage with its neighbors, so
that, when assembled, the whole presents a
picture of institutional strength and dignity.
Copper metals are finding increasing favor
with architects as more and different appli-
cations are found for them in modern build-
ings. Write for free copy of the 64-page
book, “Architectural Metals,” to Anaconda
American Brass Limited, New Toronto
(Toronto 14),Ontario. Sales Offices— Quebec
City, Montreal, Winnipeg, Calgary,Vancouver.

C-4305
B
|
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WHY
DON'T YOU
ADVERTISE

...said thie salesman
— *you are proud of your product
and vour service is unsurpassed,
so why not tell folks about them.”

Well, here is the
straight answer. We do have an
excellent product. “Miraglaze” is
not cheap, but it is the best perma- H
nent interior wall finish, and we |
back it with a personal service
that is second to none. We are a
growing concern, and, to main-
tain the high standards we have
set ourselves, we are expanding
slowly. For this reason, we limit
our present activities largely to
the Province of Ontario.

We welcome enquir-
ies from this area, and we ask our
friends further afield to be patient
—one day we shall be able to offer
you the same high standards of
product and service.

KELCO PRODUCTS
88 RICHMOND STREET WEST
TORONTO 1, ONTARIO
| EM. 3-8036 (416)

2

TURNBULL ELEVATOR OF CANADA LIMITED

JAMES O’H. TURNBULL, B.Eng.

MERRILL C. STAFFORD, B.A.Sc.

Merrill C, Stafford, B.A.Sc., has been appointed Chairman of the Board of
Turnbull Elevator of Canada Limited, it is announced by M. O. Simpson, Jr., Presi-
dent of Turnbull Elevator Limited, the parent organization. James O'H. Turnbull,
B.Eng., has been appointed President and General Manager of Turnbull Elevator
of Canada Limited, succeeding Mr. Stafford.

Mr. Stafford, who is also a Vice-President of Turnbull Elevator Limited, is a
member of T-E-L's Growth Committee. Associated with Turnbull of Canada since
1921, Mr. Stafford is recognized as a leading figure in the North American elevator
industry. He will be responsible for planning and co-ordinating T-E-L’s expanding
elevator business in Canada and the United States. Mr. Stafford will be located at
T-E-L's head office at 48 St. Clair Ave. W, Toronto 7.

Mr. Turnbull, a Vice-President of the parent organization and a member of its
Growth Committee, has been associated with T-E-L since 1953, and has held executive
positions in several of its operating companies. Most recently, he was Vice-President
of T-E-L's Industrial Division which includes such well-known manufacturers of
engineered products as American Wringer — Farnham, Quebec, Eastern Stee]l —
Preston, Ont.,, Hamilton Gear — Toronto, Ont., Paramount Gear — Toronto, Ont,,
Frink Sno-Plows Inc.— Clayton, N.Y. and Frink of Canada — Preston, Ont, Mr.
Turnbull's office will be lozated at 126 John St., Toronto 2B.
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The start of something big

You're looking at the first of 960 stainless steel window
frames being fabricated for Toronto’s new City Hall.
(Architects: Viljo Revell & John B. Parkin Associates;

ibricator: Canadian Rogers Eastern Ltd.)

134 louvres required for the exterior walls of several

floors where air conditioning and other equipment is
located will also be made of stainless steel.

So will drinking fountains, hardware, firechose
cabinets, vault doors, telephone
booths, elevator cabs and en-
trances and many other things.

In all, more than a quarter
of a million pounds of Atlas
stainless will be used to give the
building enduring beauty.

What is stainless steel’s beauty secret? Why will it
create the same outstanding impression 20 or 30 years
from now as it does today? Unlike some architectural
metals, stainless looks like new indefinitely because
stainless is stainless all the way through. Wear or
corrosive air will not age it. Stainless construction pays
handsome dividends in terms of lasting prestige and
long range economy

We have a special Architectural Development
Department to help architects, fabricators and building
owners to get the most out of modern
stainless construction. Contact your
nearest Atlas Office. Atlas Steels
Company, A Division of Rio Algom
Mines Limited, Welland, Ontario.

Stainless, Tool and Alloy Steelma




~ .J LET’S
TALK
/ STEEL...

FACTUALLY SPEAKING (only thehome owner

gets.emotional about all the exclusive features of

RUSCO windows), STEEL as in RUSCO offers

the ultimate in durability, ‘service and ease of

installation at competitive costs. Galvanized,

bonderized with baked on Epoxy Enamel com-

pletely weatherstripped, RUSCO STEEL windows

and doors are available in all types and sizes to

suit your specific requirements.
Next planning session, talk STEEL as in RUSCO .. . a difficult combination to beat.
For further information, and your copy of the RUSCO "'Living Catalogue'’, contact your nearest sales office.

RUSCO WINDOWS AND DOORS ..

RUSCO OF CANADA LIMITED
750 WARDEN AVENUE, SCARBOROUGH, ONT.

A Product of Canada RUSCO SALES OFFICES
St. John's, Nfid, Quebec City, P.Q. St Jerome, P.Q. Toronto, Ont. Windsor, Ont. Regina, Sask.
Halifax, N.S. Cowansville, P.Q. Montreal, P.Q. Hamilton, Ont. Sarnia, Ont, Saskatoon, Sask.
Charlottetown, P.E.l, Three Rivers, P.Q. Valleyfield, P.Q. St. Catharines, Ont. Sault Ste. Marie, Ont. Calgary, Alta.
Joliette, P.Q. Val d'Or, P.Q. ' Port Arthur, Ont. :
Moncton, N.B. Drummondville, P.Q. Ottawa, Ont. London, Ont. Kenora, Ont. Edmonton, Alta.
Saint John, N.B. Sorel, P.Q. Lindsay, Ont. Kitchener, Ont. Portage La Prairie, Man. Grand Prairie, Alta.

Fredericton, N.B. St. Jean, P.Q. Kingston, Ont, Chatham, Ont. Winnipeg, Man, VYancouver, B.C.
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