


THE ANSWER TO YOUR 
WASHROOM SPACE PROBLE M ! 

~ooJ:. 
A LL NEW 

COMPACT M O DEL 708A 

COMBINATION R ECESSED 

TOWEL DISPENSER AN D 

WASTE REC EPTAC LE 

TYPICAL WAS HR OOM INSTA LLATION 

• Modern sty le and design 
to meet Canadia n A rchitectural 
standards. 

• Revolut ionary one piece frame­
no more mitered corners. 

• Silent self-closing waste door 
for maximum sanitation and 
fire control. 

• Nicke l sta inless stee l 
construction w ith 

pia no hinged doors. 

• Towel cabi net fitted w ith keyed 
lock and desig ned to dispense 
folded or ro ll towe ls. 

• Rust resistant- leak proof 

satin coat liner. 

• Compact- on ly 60 " x 13%" x 7'/z" 

• Also ava ilable in C.R.S. w ith 
g leaming baked ename l fin ish . 
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Institute News 
EXECUTIVE COMMITTEE 
The RAIC Executive Committee mel in 
Winnipeg September 18-19. Appoint­
ments to standing and specia l committee. 
were confirm eel ; reports of com mittces, 
including one on progress of the Com­
mittee on the Profession were presented; 
dates and locations for futu re assemblies 
11p to 1970 were proposed, and congratu­
lations were extended to the J ou rnal on 
the productions of the first issue of the 
Architectural Directory Annual. M em­
bers of th e Execut ive Committee of the 
Manitoba Association of Arch itects, led 
by their president , J. E. W'henham, were 
invited to a ttend part of the first after­
noon's session to discuss MAA resolutions 
concerning CMHC and NHA housing, 
and the effect of sa les tax on architects 
fees. 

Those present were President F. Bruce 
Brown (F ), Toronto; Vice-President 
Gerard Venne (A ), Quebec; Honorary 
Secreta ry C. A. E. Fowler (F ), Halifax; 
Immedi ate Past-President John L. Davies 
(F ) , Vancouver; and Counci llors Gordon 
Arnott, R egina; P. T. M . Barott (F ) , 
Montreal; W. B. Guihan, St. .John's, Nfld ; 
William G . L eithead (F ) , Vancouver; 
Gi lles M archand (A ) , Montrea l; Norman 
H. M c Murri c h ( F ) , and Earl e C . 

Morga n (F ) , Toronto ; J ohn R. Myles, 
Sa in t J ohn; .Jam es Searle, Winnipeg, 
Hugh VV. Seton, Calgary; F reel W. Pri ce, 
Executive Director and Maurice G. 
H o1clham, Executive Secreta ry, Ottawa. 

SA I.ARIEU ARCHITECTS CO MMITTI·: J-: 

The meet ing agreed with a reco mm end a­
tion of the com mit tee that steps shou lei 
be taken in coll aborat ion with engin eer 
organizations to seek the requirement for 
registration of architects in governm ent 
em ploy. While th e Institute could deal 
only with the Federa l Governm ent on a 
na tiona l basis, any progress wou ld greatly 
ass ist the provincial associat ions in mak­
ing simil ar representat ions to their own 
governments. If the approaches were 
successfu l, some adjust ments might have 
to be considered to give representation to 
this group in RAJC affa irs. 

NEW ADDRESS 

Effective D ece mber 1964 

RAIC H eadquarters is in 

Suite 1101,75 Albert, Ottawa 

OUVELLE ADRESSE 

de l'IRAC depu is decembre 1964 

I NTER NATIO NAL RELATIONS COMMITTEE 

Tow that the RAIC has joined the Inter­
national Union of Architects, it was 
decided that thi committee would be 
replaced by th e official representatives to 
the various in te rnationa l bodies with 
whom the Institute has contact . .Joseph 
Pettick, Regin a, chairman of the former 
committee, will act as RAIC representative 
to the ruA. T he vm International Con­
gress of the IUA is to be held in Paris in 
1965, and th e four man RAIC delegation 
will incl ude th e President, Past President 
John L . Davies, Mr Pettick, and a dele­
gate from the PQAA. H eads of schools arc 
being urged to a ttend the Congress, and 
it is hoped for a good respresentation of 
members at la rge, o that a group trans­
portation fare rate may be obtained . 
M embers wil l be encouraged to take out 
subscriptions to the IU A Review ( $5.00 
per year for six issues ) , and to acquain t 
members with th e R eview, 200 copies 
wi ll be purchased for free distribution at 
the nex t Assemb ly. 

RA!C S PORTS F ACILITIES EXHIBIT, TOKYO 

The Executive Director reported tha t th e 
display panels of the five entri es for the 
Tokyo Exhibition from RAIC members 
had been arranged by Mr D erek Buck, 
cha irman of the Editoria l Board . The 
Journ al had looked after their organiza­
tion , des.ign and dispatch. 

(Continued on page 14) 

Front row: Members of the Manitoba Association Council ( left to right ) , B. F. Schaeffer, I. Coop (F ) , J. E. Whenham 
(President JIIAA ) , D. H. Carter (F ) , J.P. Lewis, A. H. Waisman, V. Sobkowich; second row: RAIC Executive Committee 
P. T. M. Barott (F ), Montreal; E. C. Morgan (F ) , T oronto; W. B. Guihan, StJohn 's; G. Marchand (A ), M ontreal; H . W. 
Seton, Calgary; . H. M cMurrich (F ), T oronto; J. R. Myles, Saint J ohn; G. R . Arnott, R egina; top row: M. G. Holdham, 
Executive Secretary; F. W. Price, Executive Director; C. A. E. Fowler (F ) , H alifax, Honorary Secretary; Gerard V enne (A ), 
Quebec, Vice-President; Dr F. B. Brown (F ), Toronto, President; J. L. D avies (F ) , Vancouver, Past President; J. E. Searle, 
Winnipeg; and W. G. Leithead (F ) , Vancouver. (Photo by Campbell & Chipman ) 
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Winter is the best time for renovation jobs ... large or small 

PLAN NOW 
FOR WINTER WORK AHEAD! 

Issued by authority of Hon. Allan J. MacEachen, Minister of Labour, Canada 
DIN-ZT64 
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CUSHIONED OPERATION 
UP TO 

BACK-CHECK POINT <'\. 
\ \ 

' \ ....... ----' .. ..... 
FREE OPER ATI ON TO 70° \ "t> 

f \' 

am erproof Door Control 

Set it and forget it! 

NEW! CORBIN SERIES "500" MARK III CLOSERS now fea­
ture tamperproof valves for foolproof se tting ri ght o n the job. 
Once set, they ca n only be reset by aut horized ma inte na nce per­
so nneL Key va lve adj ustment. 

What's more, CORB IN-engineered va lving ass ures positive clos ing 
and latching ... sile nt, smooth performance. H o ld-ope n sett ing 
is possible for any point up to 180°. Con tro lled back-check va lve 
takes effect at approximately 70°. 

Identical locat ions o n a ll interior a nd exterio r doors- both wood 
and meta l- permit fast, cost-saving " production-line" installa­
t ions. A not her feature: reve rsi ble surface- mounting brackets c ut 
inventory costs. 

Whe rever silent, contro lled ac ti on and pos iti ve c losing are es­
se nti a l, specify the ne w MARK 111 C loser. Write for Cata log 
Data Sheet, or contact your CORB IN d ist ributor. 

It pays to make it CORBIN-throughout! 

SURFACE-APPLIED MODEL " 500" 

MARK Ill CLOSER 

New design features ro unded corners on cover 
for pleasing appearance. Cover blends harmo­
niousl y with all interiors . Prime coat or metall ic 
finishes. 

CORBIN LOCK DIVISION 
BELLEVILLE ONTARIO 

C0-4317 

10/ 64 RAIC / L'IRAC 13 



C:O~[MlTTEE ON FUT U RE ASSEMBLitS· 

Locations for future assem.blies and the 
recommendation for enlargement of com­
mittee functions were highlights of the 
assembly committee's report. 
Future assembly locations were proposed 
as fo llow : 1968, R egina; 1969, Provin ce 
o f Quebec ( e ither Quebec City o r 
M urray Bay ) ; 1970, Winnipeg; 1971, 
Toronto (or area ) ; and 1972, British 
Colum bia (poss ibly Victori a ) . D ates and 
location up to 1967 are already con­
firmed as 1965, Montreal; 1966, J aspcr; 
and 1967, Ottawa. 
T he functions of the committee on futurc 
assemb li es will be enlarged to put fo r­
ward recommendations as to the organi­
zation, logistics and planning detai l of 
assemblies; to review programs to avoid 
repetitious material and to assist in estab­
lishing stimulating programs. It was 
empha ized that they would be a sound­
ing board for the local committees rather 
than dire ct or aut h orize Assemb l y 
arrangements. 

1965 ASSEi\fBT.Y, ]1[0NTREAT. 

The 1965 Assembly will be held from 
.Tunc 9- 12th at the Q ueen E liza beth 
H otel. This asse mbl y will have no set 
theme. P.T.M. Barott, (F) , Chairman 
of the H ost Committee, also reported 
that to elate, 30 booths had been so ld for 
the manufacturers ' exhibition to be held 
11·ith the assembly. 

APPRF:CTATION TO EXECUT IVE SECRETARY 

The Executives' awareness and gratdul­
ness for the exce ll ent service being givcn 
to the Institu te by Maurice H olclh am, 
MBE in the course of his wo rk as execu­
tive secreta ry was p laced on the rcro rcl . 

GROU P I NSURANCE FO R RATC M DfBERS? 

Letters to determine in terest in the poss i­
bility of group I i fc and disabili ty insur­
ance for R AIC members are being sent 
to the secretaries of Provincial Assori<~­
tions. 

RAIC COM.\ [ITTEF:S AND MEMBERS 

·Members of standing and special com­
mittees were na med as foll ows: 

Architectural education: J ohn L . D av ies 
(F) chairm an ( members to be named by 
chairman ) ; ScholarshijJs and Awards: 
A. T. Ga lt Durnford (F) , Montreal, 
chairm a n ; I-I. Gordo n Hugh es ( F ) . 
Ottawa; H enri Mercier ( A), Montrea l; 
Ea rl e C. Morgan (F) , Toronto; F . .J. 
Nobbs ( F) , Montreal; Peter M. T horn­
ton ( F) , Vancouver; Gerard Venne ( A) , 
Quebec; ComjJetitions: Ecl oua rcl Trem­
bl ay, chairm an, Andre Blouin, G. Mar­
chand (A), F. J. Nobbs (F), Guy St. 
Aubin Mongenais, all of M ontreal; G. D . 
Gibson ( F) , Toronto; and A.W. Davison, 
Ottawa; Public Information: P. T. M. 
Barott (F), chairman, and H. P. Labell e, 
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Montreal; A. Avramovitch, Halifax; C. J. 
Congdon, St. John' , Nflcl ; Alfred Chat­
win, Saint J ohn; E. C. S. Cox (F ) , 
Toronto; K. L. MacMillan, R egina; Mrs 
Freda O 'Connor, Edmonton; P . M. Scott, 
Saskatoon; L egal D ocuments: Robert S. 
Briggs, chairman , and C. S . .Jarrett, To­
ronto; Isadore Coop (F) , Winnipeg; 
Massey M edals: D ean .John A. Russell 
( F), chairman, Winnipeg; Prof. J ohn 
Bland (F) , D ean Guy Desbarats ( A) , 
M ontreal; Prof. H enry E lder, Vancouver; 
Dr Thomas Howarth ( F) , Toronto; H. 
Gordon Hughes ( F) , Ottawa; Duty on 
Plans: L. E. Shore (F ), chairm an, T o­
ronto; Richard E. Bolton (F) , Montreal; 
Howard L. Bouey ( F) , Ed monton; All an 
F. Duffus, Halifax; H . A. Larson, Sain t 
J ohn; Stewart E . Lindgren, Winnipeg; 
George Y. M asson (F) , Windsor; .John 
R. M yles, Saint .John ; Frank Noseworthy, 
St .John '. ; .John I-I. Wade (F) , Victoria. 
Committee on the Profession : I-I. H . G. 
Moody (F) , cha irman , Winnipeg; Peter 
Dobush ( F) , Montreal; P. M. K eenley-

icl e, Toronto; H enri Mercier (A ) , Mont­
real; W. G . Raymore (F) , Toronto; P eter 
M. Thornton ( F) , Vancouver; H ousing 
( RArC - CMHc): J ames i\. Murray (F ) , 
chairm an, Toronto; J ames W. Stru tt (F) , 
Humphrey Ca rver, A . .T. Hazelancl , Ian 
M aclenna n (F) all of Ottawa; J ohn 
Bland (F) , M ontreal; ATChitect-EngineeT 
f aint Committee: C. A. E. Fowler ( F) , 
chairm an, H a lifax; J ohn Dayton , Va n­
couver; Francis .T. Nobbs (F) , M ontreal; 
F rPd W. Price, Ottawa ; .Tame E . Searle, 
Winnipeg; Canadian A1'ChitectuTe Abroad 
( DejJt. of External A/faiTs) : F. Bruce 
Brown ( F) , chairman, Toronto; H . Gor­
don Hughes (F) , Ottawa ; H enri S . La­
belle, ( A ) , Montreal ; Canadian f oint 
Committe e on Construction Materials: 
R obert E. Briggs, V ice-Chairman, To­
ronto; Gord on Arnott, R eg in a; Pete r T. 
M. Barott (F) , Montreal; Ernest Sm ith 
( F) , W innipeg; Andre Tessier, Quebec; 
f ournal: Loren A. Oxley (F) , chairman , 
ToroMo; Andre Blouin , Montrea l; F. 
Bruce Brown ( F) , Toronto; D erek Buck, 
Toronto; R ona ld D irk, Toronto; Ea rl e 
C . Morgan (F) , Toronto; J am es W. 
St rut t (F), Ottawa; Editrnial Board: 
D erek Buck, r l1a irm an, Toront o; (ser 
J ourn al, page 5 for mCJII hers) ; J~l inte r­

lim e Constmction. (loint Committee 
w ith D e jJt. of Labour, ceP E, NRC) : Sidney 
Lithwick, chairm an, Ottawa; M. K oh ler 
and F reel VI/. Price, Ottawa. 

C:ANAIJ IAN IW S JG N AWARDS 

T he first Canadian D esign Awa rds COIII­
pctition for outstanding achi evement in 
the creative use of structural steel in 
the design of Canadian buildings has 
been announced by the Nat ional D esign 
Council in associa tion with the Depart­
ment of Industry. The awards a re to 
encou rage and honor noteworthy accom-

plishment m this field by registered 
architect and engineers practicing in 
Canada. The aims and terms of the 
awards have been endorsed by the 
RAIC. 
Awards of design excellence are to be 
made by a jury of well -known Canadian 
a rchitec ts and engineers. T he chairm an 
of the jury is J ames A. Murray (F ), 
Toronto; and th e members are G uy 
D esbara ts (A ), D ean, !'Ecole cl 'Archi­
tecture, U niversite de Montreal; D 'Arcy 
H elmer, Pre icl ent, Ontario Association 
of Archi tects; I gnace Brouill et, P.Eng., 
P resid ent, Corporation de !'Ecole Poly­
technique de Montreal; R obert F. Shaw, 
P.Eng., D eputy Com missioner General, 
Canadian Corporation for the 1967 
World Exhibition. 
Awa rds may be m ade in each of fou r 
classifi ca tions: buildings costing $2,000,-
000 or over; buildings costing less than 
$2,000,000; b ridges costing $500,000 or 
over; and bridges costing less than 
$500,000. To qualify, buildings and 
bridges must be loca ted in Canada and 
have been completed during the three 
yea rs prior to September 1, 1964. 
Candidates are asked to submi t a 
"Notice of In tention" to the National 
D esign Council in Ottavva by D ecember 
I , and th eir preliminary submissions by 
D ecember 15, 1964. Preliminary judg­
ing will take pl ace in J anuary, 1965 and 
fi na l adjudication in February, 1965. 
In addition to certificates of design 
excell ence, a uitab ly inscribed plaq uc 
w ill be prepa red for attach ment to thc 
award-winning buildings and b ridges . As 
a memento, winning designers also will 
receive a replica of th eir work executed 
by a leading Canadian sculptor. Award 
ll' inning submissions ubsequently wi ll hc 
exhibi ted at th e D esign Centre in 
Tor.onto and m centres across th c 
country. 
D eta ils of the competition may he ob­
tai ned from The Nat ional D esign Coun­
r il , c/o D epartm ent of Industry, Ottawa , 
Ontario. 

( Institute News continued on page 85 ) 

Letters 
Ed ito r, RAIC J ourn a l 
I think the " res ume" of the Bellm crr, 
Pu b li c Sc hoo l featured in your J u ly 
edit ion is an insu lt to the intelligence of 
your archi tect readers. The first few para­
graphs stress the residentia l character of 
the schoo l and are its ma in raison cl 'etrc 
whil e thc fo ll owing paragraphs explains 
that th e usua l win dow wa lls are omitted 
so that the children cannot be clistractccl 
by eve nt s o ut s i de. Appa r entl y the 
"homey" at mosphere is not meant for the 
classroom where the chi ldren spend most 
of their schoo l hours . 

N. L. !Twin, ToTonto. 



Book Reviews 

THE COURT-GARDEN HOUSE, by 
Norber t Schoenauer and S tanl ey See­
man, M cGill U niversity Press, 1962, 204 
pages, $6.00. 

BY RO NA LD WHITELEY 

T his book is perhaps the first one to 
study seriously the Court Yard House. 
T here have been many works on the 
subject of a specific type of house, such 
as the Roman House or the Spanish 
Court Garden H ouse, but in this book 
we have a rather comprehensive exami­
nation of the type, its roots in pre­
history, its development through the 
ages, its contemporary flowering, and 
how it may be adap ted to Canadian 
conditions. Indeed it was pointed ou t to 
me that this type of dwelling is idea l in 
a situation such as is usuall y found in 
Saskatchewan; wh ere the wind is stron g 
and constant, with a wide variation in 
temperature, and a fl at, continuous, and 
visually uninspiring lan dscape. 

T he book is divided into four main sec­
tions, each dealing with some aspect 
of the Court Garden House; a histo ry 
of the type (or as the authors put it " th e 
genesis of the vernacular" ) ; some con­
temporary examples; a fairl y detailed 
analysis of the concept and , last but by 
no means least , a discussion of its adapt­
abi lity to th e Canadian scene. Each 
section is dealt with in the same mann er, 
using the same form at. T he method 
employed is to present on the left hand 
page, which is tinted grey, a pen and ink 
sketch of plans or houses, and to discuss 
the sketch es in a we ll written and lucid 
tex t on the ri,ght hand page. In mo~t 

cases this wo rks very well and makes 
for clarity and easy readin g. Occasion­
ally the sketches and tex t don' t qu itr 
ma tch up , but th is was prohahly un­
avoidable. 

T he idea of using the same layout for 
th e four sections - while giving th e 
book a strong unity and continuity - is, 
perhaps, a little monotonous and dull. 

The section on th e adaptability of the 
Court-Garden House to Canad ian con­
di tions is an outstanding part of the 
book. This is especiall y true of the dis­
cussions of the Court House and the 
Canadian climate, wh ich is a very 
th orough explora tion of thi s important 
subject. 

T he book is quite easy to read , not per­
haps as engrossing as the accou nts of 
the exploits of J ames Bond, but in ter­
esting in its own way. The square shape 
of the book and its cloth binding make 
it attractive, and it would be a worth­
whil e addition to anyone's library. 

I ll ustration from the Court Garden H ouse 

RECENT BOOKS RECEIVED 

PLANNING FOR MAN AND MOTOR, by Paul 
Ritter, Perga mm.on Press, Collier-Mac­
mill an Canada Ltd. , New York , 1964·, 
384 pages, $16.50. 

ARCHITECTS ' WORK ING DETAILS REVISITED, 

by Michael Devereau, The Architectural 
Press, London, 1964, 198 pages, illus­
trated, 36s. 

~ LIMITED • 7179, WAVERLY STREET, MONTREAL 
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BEER PRECAST CONCRETE INVADES APARTMENT FIELD 
Apartment Tower- The Lonsdale, 619 Avenue Rd., Toronto 



In what is reported to be the first major invasion of precast 
concrete into the luxury apartment field - the exclusive 
Lonsdale Apartment now under construction at 619 
Avenue Rd., Toronto, offers an impressive new look for 
apartment buildings . 

Designed by Hancock, Little, Calvert Associates and 
M. S. Yolles Associates Ltd. the 17 storey tower has four 
large apartments per floor and fea tures insulated precast 
concrete wall panels by Beer Precast Concrete Ltd. 

Although the original plan for the concrete building 
called for the use of conventional brick and block back-up 
construction in external walls- the architect's desire to 
express the harmony and serenity of the main structural 
concept led to the consideration of using concrete exter­
nally. It was realized that it would be necessary to insulate 
the outside face of the external wall-columns to overcome 
the serious problems of partition cracking in the upper 
floors caused by internal and extemal temperature dif­
ferential of 100 degrees . D esigning partitions to withstand 
these stresses or to be flexibly jointed to avoid them was 
too expensive. The problem then became one of a suitable 
facing as protection to the insulation. 

Before reaching a definite conclusion, alternate ma­
terials such as textured ahnninum and stucco were con­
sidered, only to be discarded for reasons of initial cost, 
expensive or difficult maintenance. Brick proved to have 
complications in that shelf angles and ties would have to 
span across the 1" insulation from their fixing in the 
poured concrete column- and brick too would obscure 
the nature of the building's structure. 

Serious investigation of precast concrete indica ted 
that if certain conditions were met, it was both econom­
ical and practical, i. e. -

(a) Panels to be of plain concrete without special 
aggregate facing, and with insulation behind. 

(b ) Panels to be a full-storey in height and the full 
width of wall column utilising tower crane on 
job for setting. 

(c) That tl1ey be used as part of the form work to 
the wall-column and supported separately with 
insulation b etween to allow for movement with 
thermal changes. 

Having met these conditions it was found that not 
only did the precast panels reflect the structure of the 
building, but economically tl1ey competed favourably 
with highly fired or glazed brick veneer and City author­
ities showed preference for their methods of support over 
insulation. 

Working with project arch iteCt Alan Graham, Beer 
Precast Concrete Ltd. made full size two-bay prototypes 
to perfect finish and colour under all conditions of sun and 
rain . Full height ribs projecting 2" were broken off and 
the resulting fra cture of the aggregate produced a facing 
of unusually rich textures and warm grey-brown colour. 
Precision dowels were fabricated into panels for align­
ment and fast setting and removable wooden shims used 
to achieve expansion joints at every floor. 

I..,.. ,j 

BEER PREC AST CON C R E T E LIMITED 
r= ~ 

( F 0 R M E R l Y: T 0 R 0 N T 0 CAS T S T 0 N E C 0 M P A NY L T D.) 

110 MANVI LLE ROAD • SCARBOROUGH • ONTAR IO • 759 · 4151 

Adjustab le Acrow shore braces the panel to floor of building. Insulation placed on back 
of pane l which is used as outside formwork. Larger cutouts are for support bo lts which 
attach panel to structure. Small er holes are for inner formwork ties. Dowels from re­
inforced concrete floor below overlap reinforcing cage for floor being poured . 

M ain steel reinforcing and formwork ties in place ready for inner formwork. 

Panel is set on removable wooden shims, uti lizing precision dowels for alignment and fast 
setting of panel above. After column is poured- sh ims are removed and open joint be­
comes expansion joint at every floor. No scaffo lding required- building is finished on 
outside face after initial pour, eliminating need for formwork. 
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Features 

R egina co ntinues th e theatre g1·owth in 
Ca nad a with the proposed Centennia I 
Audi torium for music, th eatre and con­
vention purposes. It has been p laced , by 
Yamaski 's master p lan, within Wascana 
Centrf', where the Saskatc hewa n Legis­
la tive Buildings, R egina Coll ege and 
other planned facili ties for co mmunity 
use are judiciously located in th is oasis of 
the prairies. Architects are Izumi, Arnott 
and Sugiyama. The stage and house have 
been designed for flex ibility. T h e two side 
stages an d back stage can give a scale of 
performance from grand opera to intim­
ate dram a. The two orchestra lifts when 
raised, bring th e production line to with­
in 68 feet of the r ear of the house, reduc­
ing the number of seats for greater 
intimacy. The maximum seating capacity 
is 2050. As there is no prosenium struc­
ture, flexibility in stage lighting allows 
overhead lightup for thrust stage produc­
tions besides th e normal prosenium light­
ing. The lower level convention area 
has banquet ha ll , meeting rooms and 
serving facilities. The auditorium is to be 
ready by th at om inou year 1967. Y.H. 



Only by building up and keeping com­
petent people can you ensure the con­
tinuation and long-term prosperity of the 
firm. The development of an effective 
response to this challenge requires a care­
fu l considera tion of the goa ls of the firm , 
the process by which staff development 
comes about, and the fa ctors contributing 
to professional job satisfaction. 
I. THE PROBLEM F ROM THE 

STANDPOI NT OF THE F IRJ:vf 

What is staff development and what does 
a firm hope to accomplish by pursuing 
an organized program of this nature? 
Happily, it does not require the con­
version of the firm from a business into 
an educa tional institution, as some senior 
partners fear when they are presented 
with an inadequate description of the 
process . The fact is, staff development 
cannot take p lace apart from the day-to­
cl ay activities of the firm , and classroom 
instruction if it is part of the program, 
must be correlated to a large ex tent with 
on-the-job experience. This should be 
apparent when we consider tha t the aim 
of staff development from the standpoint 
of the firm is simply to crea te the abi lity 
to get work done, not to develop a given 
set of personality traits. In fa ct, most 
psychologists and professiona l business 
educators will agree that there is no ideal 
set of personality traits for a job. A p er­
son develops when he makes his own 
decisions and when he can work in his 
own way. Not everyone in an organiza­
tion is capable of making man y decisions. 
However, the more the associates and 
employees of a firm are allowed to make 
their own decisions, the more these indi­
viduals will develop. 
This principle was hinted a t in the dis­
cussion of the posi tion of Proj ect Man­
ager (see ORGANIZATION in the September, 
1964 issue ) , wherein it was stated that 
" it is d esirable to encourage and test the 
senior employees, for it is from them that 
the future members of the firm will 
emerge." 
T he best approach, then, and one with 
which I believe most experts would 
agree, is to assign substantial, definitive 
amounts of responsibility as early in a 
man's ca reer as possib le. That is, th e 
cornerstone of a staff development pro­
gram should be th e assignment of a speci­
fic proj ec t, no matter how small , where 
performance can be measured and where 
the individual can recognize his own 
achievement; where, upon the comple­
tion of the project, he can say without 
reservations, " I did this." At the outset, 
a considerable amount of faith and for­
bea rance may be required from a partner 

Management Practices 

to restrain himself from checking back 
twice a day to see if the work is being 
done the way he ( the par tner ) would do 
it, and the end result is shap ing up in 
accordance with his own personal con­
cept. 
This brings up another important element 
in the process: the princip le of "identifi­
cation," a psychological term to describe 
what happens when a younger p erson 
i d e ntifi es him se lf w i th an admired 
supe rior and strives to acquire his 
characteristics, to absorb his attitud es, 
and to imitate his behaviour. Whi le 
identification with a worthy mod el is not 
all that is required to become a good 
architect - obviously, other ski lls and a 
fair amount of native talent are also 
need ed - identification is the base upon 
which a ll else rests. Conversely, of course, 
identification with an improper model 
can be disastrous for a young man. Thus, 
the responsibili ty of the principals in a 
firm to set proper examp les for their 
subordinates is enormous. 

Finally, we cannot ignore the import­
ance p layed in the process by the tangible 
rewards factor or monetary compensa­
tion. T his is considered further below in 
the discussion of what the professional 
employee wants in his job, but in sum­
ming up the firm 's responsibility, the fo l­
lowing proposition may be stated: "the 
firm shou ld commit itself to a policy that 
gives no raises to mediocre p erformers, 
that drops poor perform ers, and that 
gives outstanding recognition to outstand­
ing perform ers." ! 
!1 . FACTORS CONTRIB UTI NG TO 

PROFESSIONAL JOB SATIS FACTIO N 

At this point, it is useful to examine the 

Staff Development 

by James W. Vair 

(No.6 in a series of bi-monthly articles ) 
Mr Vair is a vice-president with The 
Thorn e Group Ltd. , Management Con­
sultants. 

attitudes of professional and technical 
employees towards their jobs, for such 
attitudes obvious ly det er mine th eir 
susceptibility to developm ent and their 
response to any organized program that 
the firm may undertake. Some of the 
more important of these are contained in 
the fo llowing fa ctors - points which pro­
fessional workers themselves have stated 
to be of major importance in contribut­
ing to job satisfaction. 

1. Interest potential of work 
This need suggests that the partners 
should constantly strive to assign work 
that will provide a challenge to the pro­
fessional emp loyee's technical interests 
and abilities, and to use effectively his 
knowledge and skills. In short, do not 
include in his functions duties which 
shou ld be properly delegated to a drafts­
man, a technical assistant, or even a 
qualified clerk. Re-alignment of respon­
sibilities in accordance with the talents 
of the architect or engineer may even 
reveal that a supposed shortage of these 
specialists can be eliminated, or at least 
minimized . 

2. Integrity of Management 
T he principals should demonstra te that 
they also have a code of ethics in direct­
ing the internal operations of the firm. 
The professional needs to know the facts 
of firm performance, to know the firm 's 
aims and objectives and what is being 
clone about them. By reason of his sp e­
cialized education, the professional de­
serves a clear explanation of the firm's 

!" Th e Developed Executive" by Gerald G. 
Fisch, Management Review, Jun e, 1964. 
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ideology and methods in order that his 
idcnti ficat ion with the organizat ion can 
be based upon respect. 
3. Calibre of sujJervision 
This is an area in which the profes ional 
is particularly sensitive. In fact, it is no 
exaggeration to state that the develop­
ment of a staff member depends to a 
large extent on the interest shown in his 
advanced tra ining by the partner of a 
fi rm. As was stated in an art ic le which 
appeared some years ago with reference 
to a pub lic accounting firm, and which 

seem to the writer to be equall y relevant 
to a firm of architect , -"by displaying 
a sincere interest in the development of 
the younger men, and by ensuring that 
there is a policy of adequate personal 
supervi ion at a ll leve ls, the partner can 
create an environment in which both the 
desire to teach and the desire to learn 
can flourish ."2 At th e same time, care 
must be taken to avoid mmecessary mu l­
tip le upervision, a concept against which 
th e professiona l rebel . Also, if it is un­
avoidable to have a supervisor who is not 

A Complete Line 
of 

Electric and Manual 

Folding Partitions 

TORJESEN 
can solve your 

every partitioning 
problem! 

Elmont Memorial High School , Elmont, N.Y. 
Architect: Frederick. P. Wiedersum 

1e;·B ·&MMi%fiMfiM'"wg "r%'M,MJMMMWUA §At#ffit4\iih W£Hf.•tWtpM 

AUTOMATIC ELECTRIC PARTITIONS 

MANUAL PARTITIONS 
(a) Top Hung- Center Pivot - All Hinged 
(b) Top Hung - Center Pivot- Pair or Individually Operated 
(c) Top Hung- Edge Pivot - Pair Operated 
(d) Bottom Bearing- Edge Pivot- Pair Operated 
(e) Bottom Bearing- Edge Pivot - Individually Operated 

HIDDEN PARTITIONS 
• No Floor Track • No Exposed Hardware • Remote Stacking 

e Write for fully detailed catalog with 3" scale drawings, 
specifications and full color install ation photographs; 
conta ins Toroply panel samples and Viny l color swatches 

TORJESEN OF C 'ANADA, LTD. 
128 CARTWRIGHT AVE., TORONTO 19, ONTARIO 

Telephone: 78f- 9600 
Affi liat es : BAR-RAY PRODUCTS, INC . • X-Ray Products and Radiation Protection 

CAPITAL CUBICLE CO., INC . • Hospital Cubi cles and Track 
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himself a profes ional exercise jurisdic­
tion over those who are, extra care must 
be taken to define a p ractica l wo rking 
relationship where each recognizes the 
contribution the other can make towards 
an effective and productive unit. 

4. 0 jJpoTtunity to do and discoveT 
creative woTk 

Professionals tend to be more career­
oriented than fi rm-oriented . T hey often 
find it hard to work on p rojects not o£ 
their own choosing. Naturally, the im­
media te business interest of the firm de­
termines the na ture and timing of his 
work, and th is the p rofessional must 
accept. H oweve r, this does not p reclud e 
the firm from ensuring tha t a ll oppor­
tunities for research and developm ent a re 
first assigned internally to the creative 
ta lent of its spec ia list , whenever pos ible. 

5. Pay 
Di satisfaction with pay doe not set the 
technica l and professional employee apart 
from any other type of employee. T he 
demand for qu alified staff among archi­
tectura l firms in recent years has been 
suffic iently flu id tha t, whenever a firm's 
pay cale has not been competitive, the 
p rofessionally q uali fi ecl employee feels 
compelled to seek anoth er position where 
hi worth will be imm edia tely recogn ized . 
Perhaps, it is in the firm 's interest that 
he docs so, if his perform ance is mediocre 
or j ust average. I t is a lso interesting to 
note tha t a study made to evalua te the 
causes of professional attitudes on the 
subject of compensation came to thi con­
clusion: " If you can't motiva te with 
devices other than pay, you can' t moti­
va te w-ith pay !" 

The above list of point i , of course, by 
no mea ns a ll·-inclusive. I t is suffi cient to 
demonstra te, however, that to the pro­
fess ional, his work is more than just a 
paid job - and it is probably safe to add 
that no profes ional fi rm would wish for 
any other attitude. 

2"R esponsibilities in Staff T raining" by 
Donald C. Scott, T he Canadian Chartered 
Accountant, December, 1961. 

NEXT MONTI-I: NO. 7, F RI NGE BENEFITS 

The impact of fringe benefits on employ­
men t decision and business opera ting 
costs. 

Fringe benefi t have become an impor­
tant segment of an employee's total com­
pen ation in almost every business. As a 
res ult, it is important for employees to 
recognize that fringe benefits are a signi fi­
cant pa rt of the co. t of being in bu iness. 



Steel 

Th is issue contains the results of the Jouma l's research into current examples of the 

imaginative use of steel in design, and into significant developments in steel technology. 

We appreciate the co-operation of Mr Edouard Fiset FRAIC, chief a rchi tect, and his 

colleagues in the Canadian Corporation for the 1967 World Exhibition, and of the 

consu lting architects concerned, in making available preliminary design studi es for 

several Expo '67 buildings (Mr Fiset's commen ts upon them follow ) . The Canadi an 

Institute of Steel Construction has been most helpful with inform ation of interest to 

th e construction industry. 

Will Expo 67 influence architecture? 
Has any previous world exhibition or 
fair ever influenced architecture? An 
interesting subj ect for a thesis indeed ­
argumentative also! 
As soon as the question is asked , the 
memories of the Eiffel Tower, the 
"Galerie des Machines", the Crystal 
Palace come into mind: new material 
used in a daring way, a new scale in 
construction, the fl avor of new adventure 
in design. I will let th e historians and 
the professors of architecture debate this 
and draw their own conclusions. 
I would like, however, to acknowledge 
the fact that there is a great turmoi l and 
excitement created around world ex­
hibitions, shared equally by the archi­
tect, the scientist or merely the average 
" badaud", which stimula te a climate 
favorable for discussions and exchange of 
opmwns. Any innovation, any strong 
sta tement in design consequently may 
become more easily and more quickly a 
centre of universal attention and thus 
spread a chain reaction which in tum 
leads to con troversy and research. The 
climate so created is of no special signifi­
cance, however, unless it centres around 
a subject of exceptional quali ty, which 
leads to another question: Is Expo 
architecture "per se" real architecture? Is 
it not only "make believe", a gar!'lent for 
exhibits, a stunt, a gymnasti c display? 
At close scrutiny it could be stated that 
Expo architecture, as much as any archi­
tecture, is related to the present way of 
life, the present conditions, the every 
clay requirements and exigencies created 
by the ever acce lerating growth of multi­
plied needs and techniques . Expo archi­
tecture, if one makes such a distinction 
so that it is not confused with exhibits 
"garments", does not seem to differ in­
trinsically from such architectural ex-

pressions which result from solving the 
design problem created by the require­
nl.ents of a shopping centre, with its 
desire to attract and retain visitors and 
its constant concern to offer a new face; 
Expo architecture does not differ from 
a plant built on a modul ar system for 
rapidity of construction and ease of ex­
pansion, or a contemporary school crav­
ing for ope1mess, smooth circulation and 
attractiveness of its component elements . 
R ecognizing the challenge and the unique 
opportunity, Expo 67 is, however, in a 
somewhat favourab le position to bring 
into being some architectural expressions 
which may contribute to the evolution of 
the "noble art". The most important 
ingredient determining its success is of 
course, the talent of the architect. 
If, at this very early stage, I were to 
venture to state a way in which Expo 
could influence architecture, I would 
suggest the marked tendency to use a 
cellular or unit system, whether it be a 
structural , a planning, a design or a 
functional unit. There are indications 
that many designers are oriented in that 
direction. This tendency will become 
the subject of a close study in the 
coming months as more and more de­
signs emerge from the mass of produc­
tion which will come into being. 
A limited number of designs for Expo 
in their preliminary stages are presented 
to you in these pages. They are different 
in function, concept and architectural 
expression though they use the same 
basic structural approach to design, the 
feasibility of which is currently being 
investigated. Will there be a fo llow-up ? 
Will it lead to a new architectural ex­
pression? Will it influence industry and 
building techniques? Post Expo will 
tell ! 

Edouard Fiset 
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Theme Buildings/Expo ' 67 
Consulting Arch .tects/ Affleck, Desbarats, Dimakopoulos, Lebensold, Sise 

Partner in Charge/ Guy Desbarats (A) 
Project Arc hi tect/Thomas Ewing Blood; Project Manager/ R. H. P. Marsha ll 
Consulting Engineers / Eskenazi, Baraes, deStein & Associates 

with Professors Jaeger and Harris, McGill Un ive rsity 

The Truncated Tetrahedral Space Frame 

The briefing or design program as pre­
pared by the Canadian Corporation for 
the 1967 World Exhibition embodied a 
most comprehensive and challenging pro­
gram which took careful note of the com­
p lex building requirements, together with 
a rigid timetable necessary to ensure the 
completion of the buildings, services and 
exhibits in time for the opening of "Expo 
'67". The physical requirements for this 
program are summarized as follows: 

(a) The buildings would be of a tempor­
ary nature; 

( b) The structural system must accom­
modate spans of over 100 feet with 
average live loadings at 125 pounds 
per square foot; 

( c) The structural system should be ab le 
to form large volumes for exhibit ; 

( d) The building system should be able 
to change its configuration during the 
latter stages of working drawing pro­
duction; 

(e ) The structure shou ld accommodate 
a flexible installation of the separate 
services and their integrat ion with 
exhibits; 

( f ) If po sible the buildings should be 
easily demountable to minimize the 
cost of clearing the land at the con­
clusion of the Fair; 

(g) The character of the buildings mu t 
present an unmistakable visual link 
between the two bui ldings in their 
positions on two sites of widely vary­
ing characteris tics; 

(h) The buildings should act as orienta­
tion and focal points for the visitors 
to the fair grounds. 

The overlapping between design develop­
ment of the superstructure and th e con­
struction of the substructure created the 
need for a discip lined yet versa ti le struc­
tural unit, which also offers a variety of 
olutions to the many problems inherent 

in the program. In the early stages of 
design develop ment a large number of 
structural systems were investigated and 
found lacking for various reasons. In 
addition to well-known systems, studies 
were made of the possible use of suspen-
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sion structures; interlocking Vierendeel 
trusses in both concrete and teel; space 
frames with the various nodal systems 
presently available; and cell ular or block 
construction. 
The principle of devising a structural 
system based on a " universal ce ll" or 
" building brick" which might form wa lls, 
floors and roofs appeared to be a solution 
to the program. A structure based on such 
a cell would ideally be clipped together 
in a basic pattern that could be adjusted 
to meet the develop ing req uirements of 
the various exhibit designers without 
interrupting the production of working 
drawings or construction. To impose a 
further design requirement on the idea of 
a cellular construction, the unit should 
enable the development of open spaces 
where required, yet withdraw into a quiet 
grid in those areas where the structure 
should become the background to ind i­
vidua l exhibits. 

It was quickly found that there was but a 
limited variety of geometric forms which 
"nested" or "fill ed space" in such a man­
ner as to disclose two parallel p lanes. One 
of the least complex of these forms which 
a lso suggests a structural system is the 
truncated tetrahedron. 

The surfaces form ed by thi geome tric 
unit contain a pattern of regu lar hexa­
gons and triangles; the edge configuration 
consist of regular hexagons separa ted by 
pairs of triangles. After a review of the 
structural system suggested by the deve l­
opment of a geometry based on the trun­
cated tetrahedron, it became apparent 
that the assemb ly offered intriguing solu­
tions to · the exhibit, architectural, struc­
tura l, and mechanical distribution design 
criteria. As the tructura l engineering 
consu lting team studied the problem of 
analyzing a structural ystem based on 
this geometry, the architect launched a 
program of defining the "vocabulary" of 
intersections. 
A structure based on th e principle of 
building large assemb lies from small 
members places very heavy emphasis on 
the study and successful resolution of a 

The Structural Unit 
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fabrication and jointing system. Several 
systems are now und er study, each show­
ing particul ar promise in solving a por­
tion of the problem. It should be noted 
that the spans and loads to be carried 
by this space frame are quite large. The 
stresses anticipated at the critical nodal 
points exceed values that can be accom­
modated by most, if not a ll , nodal systems 
presently commercially available. It is 
anticipated that a combination of the 
various systems under stud y will yield a 
straight-forward, comprehensive solution 
to the as embly of the structure. 
One of the techniques being studied has 
been erected, in model form , at one-sixth 
full size and i a potentia l solution to the 
design of the nodes. 
Recent study of the fabrication and erec­
tion procedures for this space frame have 
yielded additional economi es in the struc­
tural system with the promise of furth er 
simplification still possible. 

Thomas Ewing Blood 
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LEGEND 

I PLACE D 'ACCUElL 

2 THEME BUILD! 'GS 

3 CANADlA ' PAVILION 

4 PLACE D ES PE PLE 

TRAN PORTATlO 

6 'T LAWRENCE CA AL 

F. R. Schicdcr 

Theme Build ing 
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Canadian Pavilion/Expo '67 
Consulting Architects/ Ashworth, Robbie Vaughan & Williams ' 

Schoeler & Barkham /Z. Matthew Stankiewicz 

Arthur Erickson / Evans St Gelais 



Administration & News Building 
Expo '67 
Preliminary Concept 

Consulting Architect/Irving Grossman 

-----=-=--:.... ...:.._--
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chem e one/ above & below 
Scheme two/ ab ove & below 



Scheme two/ final develofJment 

Place d'Accueii/Expo '67 
Prel iminary Studies 

Consulting Architects and Engineers 
Smith Carter Searle Associates 

P lace d 'Accuei l, to be bu ilt on Mackay Pier, is the main 
entrance-greeting ha ll entrance to Expo '67, and is ex­
pected to handl e between 40 and 50 per cent of the 
visitors, or 125,000 persons daily. I t is a temporary 
building, to be demolished after the exhibition and con­
sists of th e following elements : (1) an entrance hall and 
information centre, with maps, d irectori es and listings, 
and an exit gate, offering visitors inform ation and 
services concerning the City; (2) a bus and taxi terminus 
for publi c, charter and shu tt le bus services, private ca rs 
and taxis; and ( 3 ) a mass transit station. The design 
problem was thus to provide the fa cilit ies for a trans­
portat ion te rminus; crea te a greeting and entrance build­
ing which would be a point of intere t and possess th e 
right character and atmo phere; and offet- compl ete 
informat ion about the Exhibition to the incoming visito r 
and ex hibition and tourist information about the City 
to the departing visito r. 
The site is a triangul ar p iece of land defined by th e 
proposed major road systems, and the geometry and 
variations of the road elevati ons were maj or fa ctors in 
determ ining the bu il ding form and the des ign concep t. 
Scheme One consisted of the main concourse level, a 
mezzanine level with entry and some service spaces at the 
ground (bus te rminal) level. The mas transit station 
to the east is approached from th e main concourse level 
by mea ns of a bridge. Con nection to th e 25,000 seat 
stadium was to be by means of a tunnel from P lace 
d 'Accueil. The grand two-storey entrance hall r ises over 
the main concou rse, receiving natural light from a la rge 
translucent kylight set in the umbrell a-like roof struc­
ture. The roof structu re is designed as a steel triod etic 
space frame, ca rried by six built-up steel columns. The 
balance of th e building was a ligh t steel frame structure. 
Modifications to Scheme One and incorporated in 
Scheme Two resulted in eli m.inating the need for air 
conditioning in the major greeting hall space, further 
development of the bus terminus needs, the city centre 
and parking lot approaches and the mass transit station, 
and the comp lete separation of vehi cular and pedestrian 
traffi c. Scheme Three rep resents the latest development 
of the design and is ba ica lly approved in principl e by 
Expo '67 anthori ties. 



Opening New Horizons 
by H. G. Fentiman 

2 

The panorama of pos i bilitie is ever­
widening for greater architectura l free­
dom in th e design of st ructures employ­
ing the use of free form configurations. 
In the past, the res trictions imposed by 
the materials available and the necessity 
for massiveness have presented serious 
problems. 
Gradually, new concepts, techniques and 
materia ls are overcoming the necessity of 
"covering up" structura l components in 
order to create an attra ctive appearance 
and in so doing are creating tru ly func­
tional structures. 
D evelopments have occurred in archi­
tectura l forms employing the use of 
concrete, as evidenced by the increasing 
number of structures using this technique. 
U nfortunately, the cost of providing form 
work and the difficulties encountered, 
particularly during the winter in Canada 
with its severe cli mate, have res tricted its 
widespread use. As new configurations 
a re in constant demand for design tech­
niques, it is obvious that new materials 
and new construction techniques must be 
used and the old ones improved. There is 
no doubt that th is demand ind icates that 
contemporary architecture is undergoing 
a marked change. R ecently, indust rial 
and t ec hno logica l d evelopm ents have 
introduced a number of p refabricated 
syste ms th at are directly connected with 
these changes. While presently competi­
tive with standard forms of structura l 
app lications, the continued use of these 
systems will red uce the cost and speed 
acceptance and construction. ' Vith the 
trend being clearly toward larger span 
structures with a definite tendency to 
r edu ce the number of interm edi a te 
columns·, space fram es and reticulated 
shells are using tubu lar elements of steel 
and a luminum to great advantage. 

Na turally, of prime importance to the 
practicabi lity of such structures has been 
the acce lera ted adv ancem ent in th e 
method of joining structural elements to 
a llow for a simple and effective connec­
tion of the many units in space fram es 
and doub ly curved grillages. These new 
concepts provide a means for covering 
broad expanses with simp le, m ass ­
produced elements. 
It is only since 1955 that any rea l 
advances have been made in the struc­
tural analysis of three-dimensional forms. 
Since 1960 several major publications 
have been i sued dealing with this subj ect 
and describing the various structures that 
have been built in different parts of the 
world. Notwithstanding poor joint effici­
encies and high costs, these ini tial space 
frame structures have provided a basis 



1 Triodetic connectors. 
2 Six slot connector with tubes in place . 
3 Compression and tension tests in steel 
and aluminum tubing ajJjJlied to Tr io­
detic connectors. 

for a new era in architectural design and 
concept. 
A good many of these forerunners recog­
nized the high efficiency of tubular mem­
bers but it was the method of joining 
th ese that invariably posed the real 
problem, as a ll of these configurations ­
space frames, domes, toroids, hypars, etc. 
- pre ent the common challenge of the 
necessity of joining up to eight or nine 
structural elements in space effi ciently 
and economically. 
An entirely Canadia n deve lopment, 
known as the Triodetic system, h as 
recently been acclaimed by a leading 
wo rl d authori ty on space fra mes as 
"versatile, superior, . . . a rea l break­
through". 
The Triodetic method of connection pro­
vides the first practical and economic 
solution to the construction of large span 
space frame structures, allowing true 
three - dimensional frameworks of light 
weight to be readily fabricated in the 
form of grids, slabs and shells of single 
or doubl e curvature. This method of con­
nection is simp le in practice, neat in 
a pp earance a nd wi ll join effi ciently 

almost any number of members of dif­
ferent lengths and sections, radiating at 
various angles. 
It requires no welding, bolts or rivets. 
Members to be joined are prepared in a 
pressing operation which forms the metal 
to fit the slots in the connector hubs. 
M ember lengths and end angles are con­
tro lled automatically in a factory opera­
tion, giving great precision to the final 
structural assembly without any need for 
forms or jigs. In erection, th e members 
are inserted into the hubs under slight 
pressure; the action of the joints prevents 
loosening or unlocking. 

Structural efficiency in tension and flex­
ure at the connection is at least 90% of 
ul timate member strength. Structural 
efficiency in compression is a full 100% 
of pinned-pinned column strength, except 
in cases of relatively short stocky mem­
bers where efficiency may fall to 70%. 
Almost any type of m ember can be 
connected with the Triodetic system. 
Tubular members of steel or a luminum 
are most com monly used, however, 
because of the great structural efficiency 
they provide. The choice between the two 
metals depends upon architectural con­
siderations, exposure, cost, etc. In a given 
stru cture, the streng th s of individu a l 
members are varied to suit stressing 
requirements, usually by varying tube 
diameter, with wall thickness held con­
stant. 
These frameworks, because of the neat 
connections and the regular and geo­
metric patterns formed by the members 
are, in themselves, pleasing in appear­
ance. With such frameworks left open, 
greater freedom is provided for mechani­
cal and electri cal requirements. As to 
cladding, flat decks, singly curved shells 

3 

( barrels ) and hypars are covered most 
economically and satisfac torily by metal 
decking with conventional insulation and 
wearing surfaces. Other doubly curved 
shells (domes ) are readily covered with a 
companion system of prefabricated lami­
nated wood panels, finished with roofing 
felts and coloured aluminum shingles. 
Sprayed-in-p lace roofing, trans lucen t 
panelling and metal clad panels are also 
available. 
While some hesitation has been noted, 
particularly in Canada! to the use of this 
system because of its newness it has been 
possible to demonstrate its effectiveness 
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from the far north to the tropics. The 
fac t that contracts have been gained at 
distant points has helped to prove other 
features of the system - high density 
shipping, accuracy of prefabbed mem­
bers and ease of erection on any site 
without expensive equipment or skill ed 
labour. 
Radio telescopes and communications 
towers, whi le of little interest architec­
turally, have pointed out the extreme 
accuracy possible with this method of 
constru ction - and also its durability 
under adverse weather condi tions. 

A unique "dome-l ike" home, in a remote 
location in the Bahamas was completely 
prefabricated and shipped from Canada. 
It was built to withstand hurricane winds 
of up to 120 mph. 
The superstructure and roof of th e 
Rideau Carleton Raceway Grandstand in 
Ottawa was erected in place from prefab 
components in just twelve days, demon­
strating the speed and ease of joining a 
multitude of members at various angles in 
space. 
More exotic shapes and large, clear-span 
structures are quite feasib le with th e 
Triodetic system. Groin arches, toroids, 
single and double layer domes, two and 
three-way space grids, provide a fascinat­
ing and unending variety of possibilities 
to the designer. With low cost, wide-span 
structures, one could conceive of entire 
shoptJing centres being enclosed - not 
only the stores, but the parking areas as 
well - at a cost that could be offset by 
that of snow removal alone. 

This system circumvents the necessity for 
heavy, massive and unattractive frame­
work; providing light, airy structures with 
a variety of symmetrical patterns that can 
be left exposed, thereby exercising true 
architectural effect. 
Some current projects under considera­
tion are stadiums with roofs up to 800' in 
diameter, multi-storey office buildings, 
theatres, factories, shopping centres, ob­
selvation towers and restaurants, service 
stations and churches. There is literally 
no end to the potential of the Triodetic 
princip le for architectural conceptions 
and simp licity of erection. 

It has been successfully employed in 
smaller structures and domestic applica­
tions such as play domes, outdoor patio 
covers, boat docks, etc. 

Successfully applied in many countries of 
the world in di sp lay buildings, th e 
Triodetic system has been used twice by 
Harry B. Kohl, the design architect for 
the National Home Show; a single dome 
in 1962 and a triple dome House of Ideas 

in 1964 (M.S. Yolles & Associates, Con­
sulting Engineers ). Ideally suited for 
demountable as well as permanent struc­
tures, the Triodeti c system provides 
100% salvage and can be erected again 
and again. An example of this is a 100' 
span by 35' rise single shell arch provided 
as a stage covering for the Centra l 
Canada Exhibition in Ottawa, which has 
been erected and re-erected for a number 
of years. 

Mr Fentiman, a vice jnesident of T rio­
detic Structures Ltd, 335 Roosevelt Ave­
nue, Ottawa, has written specially for the 
Journal this account of a Canadian de­
velopment in the field of space fram e 
connectors. The system has been accepted 
and licenced in a number of foreign 
countries, where it is considered a break­
through in space fram e construction. (See 
also Journal, Jun e, 1964, page 55 "Space 
Frames", by D. T. Wright.) 

4 Typical example of a large, 3-way 
sjJace grid, showing uniform pattern and 
neatness of the connector. 
5 Workm en lace canvas in place on 
demountable stage shell. 
6 Th e compactness of a. comjJletely 
demountable structure. This material, 
when erected, provides a. structure of 7 00 
ft sjmn, 35ft rise and 78ft depth. 
7 Roof structure for a dom e in the 
Bahamas. 
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D ecorative disjJlay shell structure for Ford M olor Co at CN E 

T est m odel of 225ft aluminum dome structure 



The major part of construction ventures 
in this country occur in what have been 
rated as dangerous zones from a seismic 
and engineering standpoint. The taller 
structures which are now common make 
the more important and accurate analysis 
of structural stresses, soil behaviour for 
structure design and detailing. The 
author discusses several foreign ap ­
fnoaches to the problem. 

R. David, P.Eng., MEIC, is Quebec senior 
regional engineer for the Canadian I nsti­
tute of Steel Construction. 

Depuis une trentaine d 'annees on a !'im­
pression que les tremblements de terre 
semblent etre plus graves et plus desas­
treux qu'autrefois. 
Pourtant les seismes ne sont ni plus fre­
quents ni p lus intenses que par le passe. 
La raison est que de nombreux nouveaux 
systemes de construction sont utilises sans 
que l'on se soit preoccupe de savoir s'ils 
peuvent resister aux tremblements de 
terre. D e plus la hauteur des batiments 
augmente continuellement et de ce fa it 
lem resistance aux mouvements du sol 
diminue considerablement si des pre­
cautions speciales ne sont pas prises. 
Bien que certaines zones du Canada, 
comme Ia vallee du St-Laurent et Ia 
Colombie Britannique, soient classees 
zone III, done zones dangereuses, on doit 
constater !'absence de mesures officielles 
energiques reglementant Ia construction. 
Il est aussi penible de remarquer que 
dans de nombreux pays ces mesures ne 
sont prises qu 'apres un desastre au cours 
duquel de nombreuses vies sont perdues. 
l ei au Canada, le code national du bati­
ment delimite les zones sismiqu es et 
donne pour chaque vi ll e du Canada un 
coefficient sismiqu e qui sert de base a Ia 
methode de calcul indiquee dans ce code. 
Malgre ces informations il semble qu'en 
de tres nombreux cas aucune precaution 
ne soit prise afin d 'eviter des pertes de 
vies humaines et de graves dommages. 
Certes il y a des exceptions pour les­
quelles a rchitectes et ingen ieurs se sont 
ingenies a adopter des sys tbnes de con­
struction qui resistent aux tremblements 
de terre. Les grands edifices montrealais 
tels que le "Ville M arie", la banque de 
commerce et le batiment du CIL etc. ont 
ete eriges en se basant sur les nouveaux 
principes de construction. 
Si nous considerons le passe de Ia pro­
vince de Quebec, nous constatons que 
tous les cinquante ans environ, des trem­
blements de terre de grande magnitude 
ont violemment secoue le sol de la vallee 

Tremblements de Terre 
par Robert David 

R. David, l ngenieur, Mrcr, est l'ingenieur 
regional senior du Quebec pour I' Institut 
Canadien des Constructions d' Acier. 

duSt-Laurent ( 1663, 1732, 1791, 1860, 
1870, 1925 ) de p lus il faut ajouter de 
nombreux seismes de plus faible magni­
tude qui se manifestent frequemment. 
U n e question se pose: arch i tectes et 
ingenieurs ont-ils Ia possibilite d 'e tudier 
des documents se rapportant a la nouv­
elle science du genie aseismique? On 
doit repondre par !'affirmative. 
Cette science est basee sur les examens 
des dommages causes aux systemes de 
construction dans les regions sinistrees et 
les etudes des effets des mouvements 
vibratoires sur les structures et materiaux 
dans les laboratoires des universites. 

Tremblement de terre 

Le glissement soudain des failles de 
l 'ecor ce terrestre reHich e un e grand e 
q uantite d 'energie qui p rovo qu e un 
mouvement vibratoire des couch es supe­
rieures du sol rayonnant dans toutes les 
directions. Sous l'effet de Ia compression 
et depression des roches des ondes direc­
tes et des ondes perpendiculaires a celles­
ci sont formees. 
Toutes ces ondes se reflechissent ou sont 
refractees par des formations geo logiques 
diverses. II en results un mouvement tres 
complexe qui induit dans les structures 
des oscill ations verticales et horizontales 
desordonnees auxquelles il faut ajouter 
des effets de torsion particulierement 
dangereux. 
Au voisinage de Ia faille les oscillations 
peuvent avoi r une faibl e periode et une 
courte amplitude ( /-4 de seconde et quel­
ques pouces ) au fur eta mesure que l'on 
s'eloigne Ia periode augmente ainsi que 
!'amplitude: a cent milles de l'epicentre 
Ia periode peut etre de 2 a 5 secondes et 
!'amplitude de 5 a 18 pouces selon Ia 
composition du sol. 
La situation du batiment par rapport a Ia 
faille joue done un role important pour 
Ia determination du plan et le choix des 
materiaux. 
L'architecte doit se rendre compte que 

dans le cas des constructions importantes, 
celles-ci sont appelees a etre utilisees 
pendant deux a trois cents ans. Pendant 
cette periode ell es subiront cinq ou six 
chocs tres severes et si Ia conception et 
construction de l'ouvrage laisse a desirer, 
les domrnages invisibl es au debu t s'ac­
cumulent a Ia longue et risquent de com­
promettre Ja stabilite de l'ouvrage. 
I ntensite des vibrations et leurs effets 
Nous tenons a signaler qu'il y a lieu de ne 
pas confondre magnitude et intensite 
d 'un seisme. La magnitude correspond a 
Ia quantite d 'energie relachee a l'epi­
centre d'un seisme. E lle est basee sur une 
echelle logarithmique de Richter - jus­
qu 'a ce jour le p lus grand tremblement 
de terre enregistre a eu une magnitude 
de 8. 7. Les seismographes dissemines de 
par t le monde detectent les moindres 
mouvements de l'ecorce terrestre mais ne 
peuvent enregistrer les mouvements de 
grande amplitud e s'ils se trouvent a 
proxirnite de l'epicentre. 
L 'intensite, basee su r les impressions des 
temoins, est relative aux mouvements sis­
miques observes en un li eu donne. La 
table de Mercalli perm et de classifier 
approxirnativement l'intensite. 
L 'inconvenient de cette table est qu'elle 
ne donne aucune indication precise sur 
les periodes et amplitudes du phenomene. 
Celles-ci etant indispensables a l'ingeni­
eur pour servir de base a des calculs 
precis, iJ a faJlu Creer des seismographes 
a grande amplitude et ensuite compter 
sur le hasard pour qu'ils enregistrent les 
phenomenes vibra toires en un point 
proche de l'epicentre. 
D epuis leur insta llation en Californie, 
deux series de seismogrammes ont ete 
enregistrees a E l Centro en 1940. (Mag. 
7, distance de l'epicentre: 30 milles ) 
et a San Francisco en 1957 (Mag. 5 
(faibl e ), dista nce de l 'epicentre 11 
milles ) . 

Seismogrammes de gTande amfJlitude 
Ceux de 1940 et 1957 ont reserves que!-
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ques surprises: Ils ont indique des accele' 
rations maxima le de 0.33 g pour le 
seisme d 'El Centro. A San Francisco, on 
a enregistre 0.12 g pour un faible tremblc­
ment de terre. Les dommages causes par 
celui-ci s'eleverent a $1,000,000. 
D e plus a San Francisco les seismo­
grammes des appareils place a differents 
ctages d 'un meme batiment ont indique 
que non seulement les vibrat ions horizon­
tales augmentaient du sous-sol au toit ­
fait connu mais aussi les vibration verti­
cales. 
Ces informations sont des plus iristruc­
tives car elles prouvent que pendant les 
premieres secondes les chocs et vibrat ions 
sont beauco up p lus eleves que ]'on pen­
saiL Les calculs bases sur les codes pre­
nant par hypothese .1 g au maximum, ne 
correspondent done pas aux conditions 
optima et ceci explique souvent Ia de­
struction complete de certains ouvrages 
lorsque leur periode naturell e est voisine 
de celle du mouvement vibratoire du 
sol , car dans ce ca se produisent des 
phenomenes de resonance particuliere­
ment dange reux. 

D'aut:repart, les derniers tremblements 
de terre d 'Agadir, Acapu lco, Mexico et 
Skoplje ont mis en evidence le effets de 
torsion sur les batiment dus aux ondes 
se propageant simultanement dans deux 
directions perpendi cu laires . D'une fac;on 
generale les pierres tombales des cime­
tieres (Cornwall 1944 ) tom bent a terre 
apres avoir effectue une rota tion a peu 
pres emblable. 
Le probl eme se comp lique par le fait que 
les mouvements ondu latoires transmis par 
le roc aux couches superficielles du sol 
dependent de Ia composition de ceux-ci. 

Etude du comjJOrtement des so ls soumis 
a des mouvements vibmtoires 

L'etude des ruptures des so ls supportant 
des fondations lors de seismes a mis en 
evidence le fait que les indications don­
nee par Ia mecanique des sol ne saurai­
ent convenir dans le cas de sols soumis 
a de vio lents mouvements vibratoires. Il 
a fallu creer une nouvelle branche de Ia 
mecanique des sols basee sur Ia dynami­
que et non sur la statique. 

Dans le cas des sables, des tassements 
peuvent se produire, ainsi que la lique­
faction subite des terrains sablonneux 
tres humide . 
Dans le cas des argiles, leur cohesion leur 
permet de supporter des charges supple­
mentaires pendant les courts moments 
que dure un seisme, par contre ell es 
amp lifient considerab lement le mouve­
ments vibratoires horizontaux. Les mor­
aine , les form ations diverses rencontrees 
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doivcnt aussi etre etudiees dynamique­
ment si l'on veut eviter des surprises 
clesagreables. 

Bdtiments a edifier dans 
les regions sismiques 

L'architecte doit avant tout e rendre 
compte que tout batiment est soumis a 
des mouvements alternes tn': violents et 
qu 'il cloit considerer Ia continuite de 
l'os ature afin d 'eviter Ia dislocation de 
celle-ci. Ceci malheu reusement limite 
considerablement la fantais ie! Tout !'en­
sembl e, poutres et colonnes doit etre relie 
rigidement. 

Tout d 'abord se pose le choix des fonda­
tions qui constituent la partie Ia plus 
de li cate de !'ensemble du projet. Sur le 
roc, a proximite de la faille , il est 
preferabl e d'interposer un matelas anti­
vibratoire qui aura l'avantage d'attenuer 
legerement le mouvements tres durs a 
courte periode. Il ne faut pas oublier que 
le rocher es t le medium qui transmet le 
mouvement vibratoire et qu'il peut agir 
comm e un marteau pneumatique! Done 
il y a lieu de reduire au minimum le con­
tact du roc avec les fondations et separer 
de quelques pouces le rocher des parois 
du sous-sol afin d 'eviter des chocs danger­
eux. 
Sur le sable non compact un rapide tasse­
ment peut se produire, aussi des pieux 
atteignant le bon sol sont necessaires. 
Leur liaison a !'aide de poutres horizon­
tales en beton arme dont les armatures 
peuvent prendre en tension le dixibne de 
Ia charge app liquee sur le pieu, est obli­
gatoire afin d'eviter les dep lacements 
differentiels dangereux des colonnes. 
Dans le cas des argi les, si les charges ne 
sont pas trop elevees un radier general 
avec poutres reliant Ia base des colonnes, 
es t preferable. La raison est que l'effet 
des vibrations horizontales seront freinees 
le long de Ia surface inferieure du radi er 
- clone amortissement des chocs. 

Partout ou cela est po sible, il y a lieu 
d 'eviter tout contact lateral du sol avec 
le sous-sol du batiment afin d'eviter des 
choc supplementaires augmentant !'os­
cillation du batiment. D ans le cas des 
sols divers: moraines, alluviens et dilu­
viens, une etude dynamique des sols ori­
entera l'architecte et l'ingenieur vers Ia 
meill eure solution a adopter. 
Sols en pente- Ceux-ci sont particulie­
rement dangereux car tres frequemment 
les seisme ont suivis par des eboule­
ments (le vi llage " les Eboulement" a 
ete appele de ce nom par Jacques Cartier 
au debut du XVIe siecle). 
En conclusion, a !'exception du rocher, 
les bases des colonnes doivent etre reliees 

par des membrures horizontales. D ans le 
cas de constructions peu importantes les 
cmpattements des foncl ations cloivent etre 
legerement plus grands afin d 'eviter des 
ruptures clu sol. 

CharjJentes des bdtiments 

a ) M aison unifamilial es et maisons d 'ha­
bitation comportant peu de logements. 
Cell es-ci ne sont plus construites comm c 
autrefois - Ia maison de bois canadiennc 
avait Ia soup lesse voulu e pour resister 
aux tre mbl ements de terre- eul es les 
cheminees tombaient ( 567 a Montreal 
en 1732 cl 'apres la soeur archiviste de 
l'H 6tel-Dicu ) - Ia maison mocl erne es t 
construite tres rapidement, quelques clous 
suffisent pour conserver les elements de 
bois clans Ia position verticale - aucune 
liaison olide horizontal e! Le tremble­
ment de terre de San Francisco de 1957 
a serieu ement enclommage de nombreu­
ses maisons de ce genre. 

Dans les fonclations qu elqu es ronds de 
beton a fin cl 'obtenir un ensemble mono­
lithe. Si le bois es t uti lise, des ferrures 
avec vis cloivent reli er Jes membrures les 
plus importantes (angle de la maison, 
cloisons, etc.) . 

Le maisons en blocs de beton doivent 
comprendre une lisse (fer plat de Y, " x 
2" ) a chaqu e etage reli ant tous les mur 
et cloisons - et, etre jointoyees au mor­
tier de ciment. Les toits clans tous les 
cas doivent etre ancres solicl ement a l'os­
sature de Ia maison. 
Les foy ers aussi doivent etre bi en relies 
aux elements principaux de la maison et 
les canalisations d'eau ou de gaz doivent 
avoir une certaine ductilite pour suivre 
les mouvements brusques. 
A moins de clauses speciales clans les 
contrats cl'assurance, les proprietaire 
cloivent savoir qu e les clom mages causes 
par les tremblements de terrene sont pas 
couvert . 
b) Batiments jusqu'a clouze etages, edi­
fi ces publics et eco les. Ceux-ci cloivent 
retenir toute !'attention de l'architecte 
soit a cause de leur hauteu r ou clu nombre 
de personnes ou enfants qu 'ils peuvent 
contenir. 
La simplicite du plan es t essentielle ­
le ba timent rectangulaire aux cadres bien 
symetriqu es donne les meilleurs resultats. 
Les batiments en T ou en L sont fre­
quemment enclommages aux angles. Ceci 
es t clt1 aux mouvements vibratoires dif­
ferentiels impartis par les oncles sismiques 
clans le differentes aile des batiments, 
clone des joints plastiques cloivent les 
eparer. II faut aussi que deux batiments 

ne soient trop rapproche afin cl 'eviter lc 
battement des murs mitoyens. 



Batiments au-dessus de douze hages 

II est a notcr que CCllC class ifi cat ion co r­
respond ~ cctte donnee par !'Assoc iation 
des Ingcnicurs Californiens cl n'esl pas 
generate. Beaucoup de pays limitent Ia 
hauteur a des dimensions plus modestes. 
L'Ita lie recemment a limiter Ia hauteur 
a huit etages clans les regions sismiques! 
La raison de cette classification speciale 
est due au fait que plus le batiment est 
haut plus les mouvements vibratoires 
horizontaux et verticaux se font sentir 
aux etages superieurs. Le phenomene du 
coup de fouet tend a decoiffer la partie 
uperieure de !'edifice et les effets de 

torsion sont tres dangereux. 

II e ·t done essen tiel que l'architecte s'as­
sure que toutes les dispositions soient 
prises pour eviter un desastre. ll doit se 
rendre compte que !'accumulation des 
materiaux les uns sur les autre sans etre 
proprement relies et ne pouvant resister 
aux effort lateraux constituent pour le 
public un grave danger. 

II existe deux classifications de batiments 
a etages mu ltiples - les typ es flexibles et 
les types rigides. Les premier ont des 
cadres spatiaux qui resistent aux efforts 
grace a des assemblages qui joignent 
elastiquement les membrures. C'est le cas 
des charpentes d 'acier constituee dans 
les deux sens de cadre rectangulaires qui 
so us 1' effet des forces sismiq ues tendent 
a se deformer aux joints.- d 'Oll resulte 
une certaine flexibilite. La deformation 
cl ans le domaine elastique absorbe une 
grand e quantite d 'energie d 'oLt dissipa­
tion de celle-ci. L 'inconvenient est que ce 
ysteme presente de plus grandes ampli-

tudes qui peuvent paraitre d esagreables 
aux occupants- et exige en outre des 
precautions specia les pour eviter d es 
dommages mineurs te ls que bri de glace 
ou fissures du p latre. 

L'autre systeme dit rigide comprend des 
elements q ui ne peuvent etre cleformes 
( contreventement ou murs indeformables 
en beton arme ). L 'inconvenient est qu e 
l'energie ne peut etre dissipee a moins 
qu'un element cede. Les barres de con­
treventement peuvent etre a llongees ou 
arrachees, mais consti tuant un element 
structura l secondaire, elles peuvent etre 
reparees. Il en est de meme des murs 
resistant au cisaillement (shear walls ) 
en beton arme dans les deux sens. II. 
peuvent etre fissures diagonalement en 
cas de grand seisme et ensuite repares ou 
rem places. 

La tenclance actuelle est de combiner les 
deux systemes : le cadre flexible est muni 
de "shear walls"- qui donnent une cer­
taine rigiclite et evitent trop de flexibilite 

lors des premieres second es pendant les­
cplell es les mouvements vibratoires sont 
ext rememenl se,·hes el clepassenl de 
beaucoup les forces qui scrvcnl de base 
au calcul. Apres le bris des "shear walls" 
l'ossature fl exib le a une resistance suffi ­
sante a opposer aux mouvements vibra­
toires moins intenses. 
Avant de conclure cette etude concern ant 
les batim ents, nous tenons a mettre en 
ga rd e nos lecteurs sur le fait que les essais 
dynamiques sur des mocleles a petite 
echell e ne correspondent pas a Ia rea lite. 
Trop d 'elements divers ne peuvent ctre 
reproduits a petite echell e. 

M ateriaux et details de construction 
L 'architecte a non seulement un e form a­
tion a rti stiqu e mais aussi une so lid e 
formation scientifique qui lui permet de 
juger quels sont les materiaux qui peu­
vent resister aux chocs et mouvements 
vibratoires tres violents qui peuvent se 
produire a proximite de Ia region epi­
centrale. 
Le bois a l'etat nature! es t un exce llent 
materiau, de meme l'acier de charpente 
qui resiste aussi bien a Ia tension, a Ia 
compression et a la torsion. Ce dernier 
possede aussi Ia propriete d 'etre ducti le, 
c'est-a-dire de permettre des defonna­
tions plastiques en evitant Ia rupture. 
L'examen des dommages causes a Agadir, 
Acapulco, M exico et tout recemment a 
Skoplje a mis en evidence les effets de 
torsion ur les materiaux qui ne posse­
dent pas les proprietes physiques cidessus 
enoncees. II suffit de prendre une eprou­
vette de ciment ou un simple morceau 
de craie et d 'appliquer une faible torsion 
pour provoquer une cassure helicoldale a 
45 °, done dangereuse lorsqu 'il 'agit d 'une 
colonne d 'un batiment. 

L'examen des dommages dus aux differ­
ents sei mes a montre que les systemes 
de construction ne presentant pa Ia 
continuite necessaire n 'ont pas resiste. 
Les elements prefabriques insuffisamment 
re lies a l'ossature ont provoque des dom­
mages. Une toiture en voile mince s'est 
effond ree a Skop lje mettant en evidence 
les effets de renversement des contraintes 
qui n 'avaient pas ete prevues. 
En resume, notamment a proximite des 
fai ll es ou les vibrations ont de coUl·tes 
periodes, i l y a lieu de faire un choix 
approprie de materiaux ou de combinai­
sons de materiaux ductiles - non fragiles 
- aussi legers que possible. Tout mate­
riau fragile doit etre utilise comme ele­
ment econdaire, il est souvent uti le, car 
en se brisant il absorbe une grande quan­
tile d 'energie et sa destruction. 

D'une fayon gbdral, Ia continuite des 

elbnents d'une charjJente est absolwnent 
necessaire, II'S elem ents C111 jliles les uns 
sur lcs autrrs n·olfrenl aurun e reJ istan ce. 
11 <'St ('ll outre JH'ccssairc que Irs mate­
riaux aient une ccrtaine cluctili te et eviter 
d 'etre fragil es ou cassants ( fonte, acier 
specia l a tres haute resistance, et tout 
materiau n'ayant pas de cluctilite ) . 

Les japonais, a notre connaissancc, ont 
procecle a de nombreux es ais de materi­
aux et examine de nombreux domm ages 
sont arrives a Ia conclusion suivante : 

Au-dessus de cinq etages Ia solu tion Ia 
plus economiqu e pour les bati ments 
devant resister aux seisme est d 'uti liser 
d es ch arpentes d ' acier - enrobees d e 
beton. Ce dernier materiau augmente Ia 
resistance de la charpente - en cas de 
seisme en se brisant il absorbe une grande 
quantite d 'energie et ap res les premiers 
chocs Ia charpente cl 'acier resiste aux 
efforts suivants. L'avantage de Ia colonne 
composite (poutre H enrobee de beton ) 
est de constituter l'element resistant par­
fai tement a Ia torsion. Au J apon Ia char­
pente d 'acier est ob ligato irc a partir de 
ci nq etages . 

Pour les p lanchers le systeme lc plus 
economiq ue est celui uti lisant les to tes 
d 'acier ondu les - recouverts d 'un beton 
Ieger. li s sont legers et consequemment 
Ia force latera le proportionnelle au poids 
est diminuee. 

La loi italiennc exige que tous le ele­
ments prefabriques doivcnt etre relies 
bien solidemen t a l'ossature afin d 'eviter 
les co ups de butoir qui r isq uent de clislo­
q uer le ba timent. 

En resum e l'architecte doit etre guide par 
son jugement pour le choix des materi­
aux, en cas de doute it cloit s'adresser a 
une personne competente et indepen­
dante et eviter de prendre au mot toute 
litterature commerciale. 

CONCLUSION 

L 'architecte ne doit pas oublier que dans 
les zones sismiques les batiments qu'i l 
COn<;Oit et qu'il fait edifi er doivent pre­
senter une securite suffisante afin d 'eviter 
des pertes de vies ou de graves dum­
mages. Dans ses discussions avec les 
proprietaires il doit prevenir ces derniers 
qu'en adoptant souvent des dispo itions 
supp lementaires, souvent peu onereuses, 
il evitera des dommages considerables ou 
Ia destruction totale de sa propriete. 

A l'heure actuelle Ia nouvell e science 
aseism iq ue e t suffisam ment au point 
pour fournir tous les renseignements tech­
niques desirables et l"'acte de Dieu" ne 
saurai t etre invoque pour se derober a 
ses responsabilite . 
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Steel/Recent Developments 
by Derek Tarleton 

One of the most significant developments 
in the Canadian structural steel industry 
was the recent debut of G40.l 2, the new, 
general purpose non-proprietary, light­
weight structural steel. The new steel is 
especia ll y practical in the des ign of struc­
tures where weight savings, space utiliza­
tion and long span, co lumn free areas a rc 
desirable. From the point of vi ew of cost, 
G40.12, though priced higher, may result 
in a lower tota l cost when its special 
properti es result in a sufficient reduction 
in the quantity required . The new steel is 
suited to modern fabrication and a sem­
bly methods, as it is of suitabl e chemica l 
compo. ition to permit both welding and 
gas cutting with little more than mini­
mum standard precautions. 
Strength is the second most important 
consideration, and with a 44,000 psi yield 
point in mo troll ed shapes and in plates 
up to 1 Y2 inches thick ( 40,000 psi yield 
point for the heaviest rolled shapes and 
plates over 1 Y2 to 212 inch es thick ) 
G40. 12 steel is just about at the upper 
I i mit of yield strength that can be pro­
vided in a low carbon steel. Beyond thi 
yield strength level alloying additi ons a re 
usuall y required . 
G40. 12 is enti tled a "General Purpose 
Structural Steel" . T his means that com­
pared to other current ly ava il able struc­
tural steels G40. 1 2 offers the best com­
bination of the yield-strength -to-price 
rat io and unit price. Thus if one grad e of 
structural steel is se lected for all the 
members of a tructure, the odds strongly 
favour G40. 12 to be most economical in 
terms of materia l cost. Some compara­
tive current materia l costs and the cor­
responding yield-strength-to-price ratios 
::t re shown in Table l. 

TABLE 1 

Minimum Unit Yield-
Yield Price·X· Strength-

Strength Per to-Price 
Stee l PSI JOO lb. Rat io 

CSA G40.4 ( 
33,000 $6.50 5,080 

ASTMA7 ) 
ASTMA36 36,000 6.55 5,500 
CSA G40.8A 40,000 6.70 5,970 
CSA G40.12 44,000 6.65 6,620 
ASTMA441 50,000 8.75 5,7 10 

·:<·FOB Montrea l from Canadian source, 
optimum quantity ord er of 12 WF 27, 
Summer 1964. 
As a very simpl e example, a summary is 
shown in T able 2 of comparative simple 
span beams required to support a load of 
2,000 pounds per foot of length. The 
comparison is made between G40.12 steel 
and A36 steel (ASTM A36, minimum 
yield point 36,000 psi ) the latter being 
used extensively in building construction 
over the past four years. 

TABLE 2 

Total 
Load 
Based 

on U nit 
Load of A36 G40.12 

2,000 Beam Beam 
Span lb ./ ft. R eq'd R eq'd 
28'0" 56,000 lb. 21 WF 55 18 WF 50 
31'112" 62,200 lb. 21 WF 55 

T able 2 also shows tha t if the 21 WF 55 
required in A36 steel for a 28-foot span 
was specified to be of G40.12 steel the 
span could be increased by more than 
three feet without reducing the assumed 
design sa fety fac tor. Considering only the 
comparison for the 28-foot span we can 
see that· the beam dep th is reduced by 3 
inches or 14.3%, the beam weight is re­
duced by 5 lb. per foot or 9.1 % and the 
beam cost ( materia l onl y) is reduced by 
approximately $8.50 or nea rl y 8%. 
vVith good surface p repa rati on of the 
steel by blast-cleaning prior to painting, 
the presentabili ty of a rchitecturally ex­
posed G40.12 steel structure can be of a 
high cali bre. I t shou ld be noted, how­
ever, that G40.1 2 is not a low-alloy cor­
rosion resistant structural grade and is 
not intended for those ap plications where 
ex posure of the bare, uncoa ted steel to 
the wea th er is to be an in tentional a rchi­
tectural fea ture. 

MT TaTleton, P.Eng., is the C hief En­
gineeT jOT the Canadian I nstitute of Steel 
C onsfTuction.. 



Weathered Steel 
Another new deve loplll cnt by lhe steel 
industry is a high strenglh, low alioy 
structural steel which conforms to ASTM 
designation A-2+2, popu larly known as 
" weathered steel" . After thorough blast 
cleaning, it is left unpainted and exposed 
to the elements. Two or three years later 
the exposed steel surfaces have acquired 
a reddish color which looks like, and in 
fact is, rust. D uring oxidization the sur­
face achieves a harmonious shading of 
brown, gray and purple metallic hues, 
which is permanent. From a distance the 
blending of colors appears gray; close up, 
it is red . The corrosion particles have an 
affinity for the metal i tself and a strong 
tendancy to adhere. The stee l has to be 
handled with great care during construc­
tion, as any marks or stains, even finger­
prints, interfere with the weathering 
process, and therefore show. Welded 
joints, though conspicuous a t first, also 
oxidize and when weathering is achieved, 
are hard ly noticeable. 
The first notable example of th e use of 
weathered steel in the United States was 
the John Deere Company administration 
building, built in 1962 outside the city of 
Moline, Illinois. The architect was the 
late Eero Saarinen . Use of the new steel 
is planned for some of the buildings for 
Expo '67; and the latest news concerning 
it is the announcement of its use in the 
Steel Company of Canada's new research 
bui lding at Burlington, for which the 
architects are Shore and Moffat and 
Partners. 

l . John D eere Company Administrative 
Center, Mol ines, I llinois. Glass enclosed 
entrance bridge. Architect/ Eero Saar­
inen and Associates. 
2. Interior showing weathered steel 
beams projecting through curtain wall to 
exterior. 
3. Steel Company of Canada R esearch 
Centre, Burlington, On tario . Architect/ 
Shore and Moffat and Partners. 

3 

2 
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Dofasco Building 
Dominion f 01mdries and Steel ( DOFAS ­

c:o ) open<'d on October 14·, 1964 their 
new offi ce buil ding in Ham il ton de­
signed to show the many uses of stee l 
in structure and design. Archi tects Prack 
and Prack of H amilton used steel in 
every possible applica tion from the pi l­
ings that support the bui lding to the 
wall finishes in work a reas and offi ces. 
The steel fra med building is set on con­
crete fi lled steel tubing pil es. The 42-
inch deep girders have cutouts every 
six feet for heating ducts, electrica l wir­
ing and piping. The "cellular" steel 
fl ooring covered with poured concrete 
provides raceways for wiring as well as 
minimizes floor thickness . 
Vitreous enamel covered steel panels are 
used for the skin of the building. The 
curtain wall was prefabrica ted in fin­
ished units comprising inner and outer 
walls, insulation and window frames. 
T he interior was designed esp ecia ll y to 
ill ustrate the uses of veneers on steel. 
Nearly 30 different veneers including 
14 types of wood, were used . Stairwells 
and laboratory a re of steel clad block. 
Doors and frames, a lso of steel are in 
a va ri ety of colors, can be moved a round 
as needed. The moveable parti tions, p re­
fa bricated to a standard width , a re 
finished in baked enamel. Steel acoustic 
ceilings handle lighting fixtures and a ir 
circu lati on. 

Below, Left , main Lobby, showing biTdseye 
ma fJle veneered steel walls and divider 
screens of twisted steel foil between glass; 
r-i,,ht, art in steel: sculfJture b)> f. A. Caise 
in fi fth fl oor lobby was cast in DOf'ASC:O 

foundry. 

76 RA IC/ L' IRAC 10/ 64-



MA IN LEVF.L 

LEGEND 

4 DISPLAY AREA 
5 WELL DISPLAY 
7 RAMP ENTRANCE FROM SIT E 

10 BLACK LIGHT DISPLAY 
II CELESTIAL THEATRE 
!I a SLIDING WALLS 
li b SEATING T URNTABLE 
12 DISPLAY WALLS 
13 RECEPTION ROOM 
17 RECEPTIONIST AND 'WAlT ING 
18 CLERICAL 
19 TECHN ICAL DIRECTOR 
2J LIBRARY 
21 D IR ECTOR 
24 LECTURER ROOM 
26 LECTURE HALL 

Competition/a Planetarium for Calgary 

First Prize 
McMill an, Long & Associates 

The competition, confined to local archi­
tects, was for the design of a planetarium 
to be Calgary's Cen tennial proj ect. The 
Jury consisted of Prof. Henry Elder, Van­
couver, chairman and professiona l ad­
viser; E. J Gaboury, Winnipeg; Irving 
Grossman, Toronto and L. P. Wynick. 
Second prize was won by Gordon L. 
Atkins and third by William Boucock. 
There were 18 entries. 
Asked to comment on their winning de­
sign, Messrs McMillan, Long and Asso­
ciates said "The design fo llows no pre­
conceived ideas, adheres to no architec­
tura l school or prevailing architectural 
phi losophy. Heavy and massive concrete 
wa lls grow out of terraced earth forms , 
and a tenuous light metallic roof spans 
between the three trong basic elements 
of Planetarium, lecture hall and tower, 
which are webbed together with a general 
display and exhibition area. The tower, 
on the axis of one of Calgary's major 
downtown streets, provides star-viewing 
and site see ing p latforms above the glare 
of city lights. 
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by Jonas Lehrman 

C]) 

co 
c 
c 
C]) 

c 
co 

Traditionally the Milan Triennale has 
been the vehicle whereby exhibit ing 
co untries have always shown their most 
advanced work in industrial design and 
to a limited extent in archi tecture. Em­
phasis has been on cultural and social 
aspec ts ra ther than on trade, and the 
preceding Tri ennale in 1960 focussed on 
schools. The theme of this year's disp lay 
was " tempo libero" - free time: the 
constructive use of leisure - a theme 
whose importance grows daily with tht> 
rapid acceptance of au tomation. The 
problem itself lies not in the growth of 
leisure time as such, but as to wheth er 
man accepts it to further his free develop­
ment and its expression or wheth er he 
allows it to become one more vehi cle of 
mass conformity. U ltimately the solutions 
to this problem li e in the spheres of socia l 
and economic p i aiming, although through 
the design of communication networks, 
towns, homes and their equipment, the 
a rchitect is considerably invo lved. 

Free tim e was treated by the Italians as a 
serious social issue, with a great display 
of data and many diagra ms and charts. 
At times, the number of industrial design 
items related to cultura l, transport, 
hobbies and sport tended to become a 
little out of hand - a manufacturers' 
heyday. The UK had a mass disarray of 
equipm ent, the pressure being clearly one 
of export ; whereas th e Germ an section, 
with its emphasis on ba ll et, theatre and 
camera eq uipm ent, amo unted almost to 
one of frenzy. By contrast the cool and 
white Finnish display of a few selected 
obj ec ts of outdoor sp orts ( j ave lin s, 
canoes ) placed against a background of 
photographs of lakes and forests, was 
beautifu lly simp le and highly effective 
and was perhaps matched only by the 
Swiss, who provided little more than a 
calm empty space for sil en t meditation . 
T his was an emphasis on the recreative 
aspec t of leisure, and supplied one of th e 
few answers to the problems raised by 
th e Triennale theme. O therwise there 
was little that was sufficiently far-think­
ing, and the questions raised had to 
remain for the most part, platitud es . 

Out in the Park, Canada was represented 
by a spacious well-equipped weekend 
cottage ( 1) (designed by Schoeler and 
Barkham ) and the United Kingdom by a 
mobile shelter which opened on all four 
sid es to form a holiday home for six. 

T he unique contribution of the Trie1male 
remains however, in its disp lay tech­
niques. These were garish yet overflowed 
with vitality ( 2) ; they battered the mind, 
yet relied on wit and fun ; they were 



2 

3 

4 

high ly spectacular, yet succeeded in con­
veying satire and social comment. A 
tri angul ar ha ll of mirrors ( 3 ) , in which 
fi lms were proj ected on the floor and re­
flected, together with visitors on to the 
tapering walls in an endless, optically be­
wildering, illusionary hexagonal enigma; 
a labyrinthine highly polished main stair­
case of silver ( 4 ) whose vistas were con­
tinually terminated by giant TV screens 
fl ashing slogans; an endless stream of 
M il anese cars (5 ) coast-bound bumper 
to bumper, canoes, small power-boats 
and camping equipment strapped to their 
roofs, their horns blaring, their brake 
lights flashing on and off . . . spatial and 
pictoria l images without number, accom­
panied continuous ly by a sophisticated 
mastery of the p lay of infinite space with 



confined corridor, brilli antly illumina ted 

screen with d ark cavernou haclows, 
imm acul a te typograph y on o-la .. , with 

pencill ed g ra ffito on rough pl as te r (6 ) ; 
co llage, m ntagc ( 7 ) , a .. emblagc and 

elec tronic musi . 
The Tri enna le 's mes age was rece ived, 
hut soph ist ica ti on of the spatial and pic­

tori a l im ages were inc lin ed to utdis­
tancP it - apprecia ted , rcmemhcrPd nncl 

stqw rh in th eir own righl. 

6 



( Institute News continued from page 14) 

W ILLIAM M ICHAEL BROW N 

William Michael Brown, FRAIC, age 83 , 
son of the late R ev. Philip Brown, a 
former rector of French Village Anglican 
Church and Louise (Brine ) Brown, died 
in Wolfvil le, NS on October 7, 1964. 
Born in Halifax, he received his earl y 
edu cation there and a ttended Kings Col­
legia te in Windsor, NS. H e was one of 
the oldest gradu ates (about 60 years ago ) 
of the Victori a School of Art and D esign 
in Halifax, now known as the Nova 
Scotia Co ll ege of Art. H e studied archi­
tecture in ew York and wo rk ed in 
several lead ing a rchi tectural firms there 
for a number of years. H e returned to 
H alifax in 1908 where he comm enced to 
practice and designed a number of fin e 
buildings in the Province . H e en listed in 
the Canadian Army for the First World 
'!\Ta r but the war ended before his unit 
was sent overseas . 
Mike wa well esteemed and on many 
occasions helped out in some of the local 
archi tectural offi ces and with the D epart­
ment of National D efence. H e was a 
member of the Maritim e Associat ion of 
Architects in 1930 and a Cha rter Mem­
ber of th e Nova Scotia Association of 
Archi tects, incorporated in ] 932 . H e 
served faithfu ll y on council for a number 
of years and was President in 1935 . H e 
was elected to th e Coll ege of Fell ows in 
1%2. Wil liam Brown and his wi fe will 
he remembered by many of the Institu te's 
members, as th ey frequ entl y attended the 
R ATC ann ual a~semblies. 

A . E. Priest, H alifax 

HC: C: I.OS ED COMPETITION 

!\ cont est open to a ll Briti ' h Columbia 
registered archi tec ts is bein g- sponsored 
by W est Kootenay Co ll ege Coun cil for 
an overa ll design concep t for a regional 
co ll e.e;e and campus. R egistrat ion closed 
on November 10, 1964. All entries must 
he submitted by J an uary 11 , 1965. 
Prof. H enry E lder, UBC; Donald H. 
Lutes, AlA, Oregon, U SA; and J ames 
A. G ray, Chairm an ' "'est Kootenay 
Co ll ege Council (non voting ) are the 
adj ud ica tors. ' 1\Tarnett K ennedy is pro­
fessional advi or. First prize is the co rn­
mission to design the core building or 
bui lding plus an advance fee of $2,500 
and a cash award of $2 ,500. Second 
prize is a cash award of $1 ,500, third 
prize is $1 ,000. 

W. LOBBAN W ATERLOO PLANNER 

' 1\T illiam Lobban, MRATC, ARTBA, form er 
chief architect of th e R oyal Canadian 
Navy, has been appointed Director of 
Physical P lant and P lanning for the 
U ni ve rsity of Waterl oo . H e will be 
responsible for the planning of the future 
expansion of the univers ity's physical 
facilitie (property, buildings ) as well as 
the maintenance of existing facilities. 

APPARATUS FOR DET ERM IN ING RAI N 

TIGHTNES S OF WINDOWS A D WALLS 

An appara tus to determine the resistance 
of windows and curtain wa ll arrange­
ments to rain penetra tion has been con­
structed by the Division of Building 
R esea rch of the Nationa l R esearch 
Council of Canada. Sample a la rge as 
8 ft square can be tested in the apparatus 
whi ch simulates conditions of natural 
wind-driven rain. 

T he apparatus designed and constructed 
by the DBR/ N RC is based on a design 
used by the Norwegian Bui lding R e­
search Institute. The appara tus appears 
to be the most suitab le for investigating 
the fac tors tha t affect the des ign of rain­
tight joint arrangements, fa ctor , such 
as : the geometry of the rain screen, the 
location of the a ir tight barrier within 
the construction, and direc tional rarn 
protection provided the joint. 

W INDOW DESIGN BUILDING SCIENCE 

SEMI NARS TO BE COND UCT ED BY 

DBR I N FEBRUARY 1965 

Basic consid erat ions in th e d es ign of 
windows will be the subj ect of the 1965 
Bui lding Science Seminars being offered 
by the Division of Building Resea rch, 
N RC . For the convenience of those wish­
ing to attend, the Seminar will be givf'n 
in two locations : in Ottawa, 3, 4, and 5 
lec tures presented by member of th e 
February; and in Calga ry, 18 and 19 
February 1965. 

T he Seminars wi ll consi t of a course of 
Division of Building R esea rch, N RC, 
whose work is directly concern ed with 
this aspect of building re earch . T he sub­
ject of windows is natura ll y closely re­
lated to the previous Sem inar subj ect of 
exterior wa ll design and wi ll be of specia l 
interest to those responsible for the de­
sign and perform ance of windows and 
walls. It will , in addition, be of interest 
to manufacturers and supp liers of w in ­
dows. The content of th e lec tures in th e 
two pl aces will be the same with th e 

exception that, on th e third cl ay in 
Ottawa, tho e at tending will be given a 
guided tour of the Building Research 
Centre and there will be an opportunity 
for discussions with research staff. 

Accommodation at the Seminars is 
limited. Those wishing to attend a rc 
required to . end in an advance registra­
tion form prior to the meeting. Copies o.f 
the program , which includes the advance 
registration form , can be obta ined frolll 
th e Division's administrative officer, L. P . 
Rudely, a t Ottawa. 

I NTER ATIO NAL COMPETITION, CIVIC 

CENTER PLAZA, SAN FRANCISCO, USA 

The city of San Francisco is sponsoring 
an internationa l competition for the en­
hancement of the Civic Center P laza by 
deve loping the centra l area as a major 
work of art. T he designer's so lution may 
be any a rt form in c luding sc ulp tur e, 
la ndscap e treatment o r comb ination 
thereo f. 

The competition is approved by the U IA, 
therefore the RAIC, and open to artists, 
culptors, a rchitects and civic and urban 

de igners. 

The jury wi ll con ist of T homas Church, 
USA, landscape a rchitec t; Dr Lorenz 
E itner, USA, art historian; Luis Barragan, 
M exico, archit ec t ; J acqu es Lip chi tz, 
Lithuania, sculptor; Moses Lasky, USA, 
patron. 

Competition prize a re; $3,750; $3,250; 
$3,000. T he winning design will be su b­
mi tted by the jury to the Art Commiss ion 
of San F ranci co, and if the Comm iss ion 
approves the winner wi ll receive an addi­
tional $10,000. If the Commission ap­
proves more detailed studies, the winner 
wi ll be required to execute his wo rk , for 
which he will be paid an additional 
$40,000. 

C losing da te for registration is D ecember 
31, 1964·; for qu es tions, February 1, 1965; 
for despatch of entries, April 15; and for 
receipt of entries, May 14. 

For all information, write to: The Pro­
fessional Adviser, C ivic Center Enhance­
ment Competition , c/o San Francisco Art 
Commission, City Hall , Room 281, San 
Francisco, USA. 

The registration form is to be sent to: Mr 
H enry Schubart, Jr. , 52 Vallejo Street, 
San Francisco, U SA, accompanied by a 
$5.00 (non refundable) fee. 

" CON COU RS I NTERNATIONAL CIVIC CENTER 

PLAZA"- SAN FRA CISCO- USA 

La vill e de San Francisco lance un con­
cours international dont l'objet es t de 
parfaire et d'embellir la Place de l'H otcl 
de Ville en faisant de sa partie centrale 
t\11 ensemble a rtistique. Les organisateurs 
desirent laisser aux concurrents toute Ia 
latitude possibl e; Ia solution recherchee 
peut revetir n 'importe qu elle form e d 'art, 
sculp ture, a rchitecture de jardins ou une 
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combinaison de celles-ci. 
L'UIA a donne son accord au concours, 
ainsi que l' IRAC. Le concours est ouvert 
aux artistes, sculpteurs, architectes, archi­
tectes paysagistes, urbanistes. 
Le jury consiste de Thomas Chu rch , 
E tats -U nis, a r chitecte p aysagist e; Dr 
Lorenz Eitner, Eta ts-Unis, his tori en d'art; 
Luis Barraga n , M exique, archi tec te; 
J acques Lipchitz, Lithuania, sculpteur; 
Moses Lasky, Etats-Unis, mecene. 
Les prix sont; $3,750; $3,250; $3,000. Le 
p rojet du laureat sera soumis par le jury 
a !'approbation de Ia Commission d 'Art 
de San Francisco, s'il est approuve, il 
r ecevra une somme addi tionnell e d e 
$1 0,000. Si Ia Commission approuve les 
etud es plus detaillees, illui sera demande 
d 'executer son proj et ce p ourquoi il 
recevra une somme de $40,000. 
Date limite d 'inscription 31 decembre 
1964; pour poser des questions 1er fevrier 
1965; pour envoi des proj ets 15 avril; 
pour reception des proj ets 14 mai. 
Pour tout renseignement, s'adresser: Pro­
fessional Adviser, Civic Center Enhance­
ment Competition, c/ o San Francisco Art 
Commission, City H all, Room 281 , San 
Francisco, USA. 
Le formulaire d 'inscription doit etre en­
voye a M . H enry Schubert, J r., 52 Vallejo 
Street, San Francisco, U SA accompagne 
d 'une somme de $5.00 (non rembour­
sable) . 

CH ERCH E EMPLOI 

Architecte italien, age de 28 ans, cherche 
un emploi dans un bureau d 'architecture 
de preference dans Je Quebec ou clans 
!'Ontario. Il a obtenu son dip!Ome a 
I'Universite d 'architecture de Rome en 
1962 et il s'est specialise dans les projets 
des ecoles. 
Adressez vous a Ferdinand Raffaelli , Via 
Collegiove No. 65 (T omba di N erone) 
Rome, Italie. 

POSITIONS VACANT 

Architects required. Apply Victor Prus, 
M RAIC. 1935 rue St-Luc, Montreal 6, 
Quebec. 

N OTICE 

Bregman and Hamann, 130 Bloor St. 
w· est, Toronto, announce that the follow­
ing associates in the practice have now 
become partners : K al Voore, B.Arch. , 
M RArc; R. E. Briggs, B.Arch. , M RAic; 

George P. Murray, B.Arch., M RAic; Albert 
Rose, P.Eng., B.Sc., MEIC . 

DAY AN SCALE MODELS 

For all types 
of architectural models 

39 McMurrich St. 

Toronto 5 921-8512 
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Industry 

"Origina tor" is a new line of office furni­
ture designed by J an Kuypers of Dudas 
Kuypers R owan, T oronto, for Dominion 
Metalware Industries Ltd. Pictured are 
an arm chair, a double pedestal office 
desk finished in teak, a swivel tilter arm 
chair, and a credenza fro m the Origina tor 
I series. 
"Origina tor I" desks and credenzas come 
with bases of polished chrome bar stock, 
with handles of matching chrome finish . 
D esk tops and drawer fronts are solid 
core Arbori te. Exterior p an els a re 
veneered in a choice of fine woods. 
"Originator II" desks are supplied with 
tubular legs of brushed chrome, with 
matching handles. Desk tops and drawer 
fronts are of solid core Arbori te, with a 
balance of construction in steel fini shed 
in baked enamel in a wide choice of 
modern colors. 
(Circle Reply Card Item 1) 

N EW PRODUCT S 

For schools; steel cupboard componen ts 
in a co mplete co lor range of baked 
enamel. Designed to fit, ready to slip into 
p lace. School Furniture Sales, 55 R e­
search R d., T oronto. 
(Circle Reply Card Item 2) 

"Safety-Matic", an electromagnetic door 
holder centrally acuated by coded fire 
alarm stations; used to replace conven­
tional link holders on fi re doors. Corbin 
L ock Division, Belleville, Ont. 
(Circle Reply Card Item 3) 

A new commercial flu orescent fi xture 
"Collegia te" features optimal ligh t level, 
minimal cleaning and rapid installation . 
J. A . Wilson L ighting Ltd., 2200 Lake­
shore Blvd. W ., T oronto 14. 
(Circle R eply Card Item 4 ) 

"Electrac", an incandescen t fixture for 
display; designed for total control of light 
p att ern , in tensi ty, co lor a nd sp ec ia l 
effects. J. A. Wilson L ighting L td., 2200 
Lakeshore Blvd. W., T oronto 14. 
(Circle Reply Card Item 5) 

An a ll-steel combination cabinet designee\ 
especially to provide economical, con­
venient storage with maximum protection 
for drawings, plans and other outsize 
material. W. R. Watkins Co. Ltd., 1151 
K ipling Ave. N., R exdale, Ontario. 
(Circl e Reply Card Item 6) 

Leaf-Lite II, non- modu lar luminous ceil­
ing system with leaves incorporating a 
va riety of unique textured lower edges . 
Design flexibility of mosaic til e; seam less 
effect. I ntegrated Lighting L imited, 135 
Van H om e Ave., M ontreal. 
(Circle Reply Card Item 7) 

Large and unusuall y sculptured a lumi­
num refacing modules; low in cost, easy 
to erect, in wide range of colors. CI S 
Construction S fJecia lities L td., 895 T her­
mal R d., Port Credit, Ontario. 
(Circl e Reply Ca rd Item 8) 

New thermal barrier window with 33% 
better protection against air-infil tration 
and heat loss over non-therm al barrier 
windows. Daycan Limited, 20 BTydon 
DTive, R exdale, OntaTio. 
(Circle Reply Card Item 9) 

New line of sectional overhead doors; 
maintenance virtu all y eliminated by com­
bination of modern materials. R ichards­
W ilcox Comf;any, P.O . Box 3060, Ter­
minal "A", L ondon, Ontario. 
(Circl e Reply Card Item 10) 

Crown Z Medium Density Formply, a 
reusable concrete form panel; exterior 
grade plywood overl aid on one or both 
sides wi th a phenolic resin and cellulose 
fibre, Crezon. CTown Z ellerbach Building 
M ateTials L td., 15 K ing Edward Ave., 
New Westminster, B. C. 
(Ci rcle R eply Ca rd Item 11 ) 

" Buck" windows for p oured con crete 
basements; steel frames made to full wall 
thickness for quick , easy inst a ll a ti on . 
R usco of Canada L td., 750 W arden Ave., 
Scarborough, Ontario. 
(Circle R eply Card Item 12) 

For use with all supply mediums, Nelson­
Aire M ark II, a new thin-profi le heating, 
ventilating and air conditioning fan-coil 
unit; five sizes, many models. H erman 
Ne lson Division of American Air Filter of 
Canada L td. , 400 Stinson Blvd., M ontreal 
9. 
(Circle R eply Card Item 13) 

A felt base flooring in new Gravure deep 
p ile carpe t eff ect; fi ve mu ted co lors. 
Dominion Oilcloth and L inoleum L im­
ited, 2200 St Catherine St. E. , M ontreal. 
(Circle R eply Card Item 14) 

Novel door knocker, T ap-Nok, requires 
only a ligh t tap instead of liftin g. Spring 
loaded strike plate prevents rattle when 
door is closed. Safe HardwaTe Division, 
Emhart C orfJOration, New Britain, Con­
necticut. 
(Circl e Reply Ca rd I tem 15) 



Abitibi Sa les Co. Ltd, 408 University 
Ave, Toronto 2, announces a new pre­
finished hardwood p lywood, "Coronet" . 
T hf! prod uct is available in six woods. 
(Circle R eply Card Item 16) 

NEW LITERATURE 

40 page bookl et on pressure preservation 
treatment of timber. Canadian I nstitu te 
of T imber Construction, 200 Goofier St ., 
Ottawa 4. 
(Circle R eply Card I tem 17) 

New bulletin fro m Kinn ea r R o lling 
G ri ll es . T he K in near M anu fac turing 
Company, 3063 Dundas St. W. , T oronto 
9. 
(Circl e R epl y Ca rd I tem 18) 

"Where to Buy Directory"; a listing of 
specia lty products and species available 
from 56 hardwood plywood manufac­
turers. H ardwood Plywood M anufac­
turers Association, P.O. Box 6246, Arling­
ton, V irginia. 
(Circle Reply Card Item 19) 

Technical Data Sheet showing app li ca­
tion of standard stock door frames with 
a ll sizes of modular masonry units. The 
Steelcraft Manu facturing Com jw ny of 
Canada L td., 3425 D erry Rd. E ., M alton, 
Ontario. 
(Circl e Reply Card Item 20) 

Descriptive li terature on the Dunbar line 
of contemporary and revolutionary furni­
ture. Office S f;ecialty Co . Ltd., New­
market, Ontario. 
(Circle R eply Card Item 21) 

Literature describing operational and 
functional simplicity of DuKane Nursing 
H ome Communications Systems. Com­
munications Systems D ivision, D uK ane 
Corj;oration, St. C harles, Illinois. 
(Circle Reply Card I tem 22) 

4 page multi-color illustra ted brochure 
enti t l e d " R ecesse d R o und s by A r t 
M etal" . Describes complete line of decor­
ative regressed recessed ro und lighting 
fix tures . Wake fie ld Lighting L imited, 
P.O. Box 3231, L ondon, Ontario. 
(Circle Reply Card Item 23) 

Revised, List A of H elpful Publications 
for Production M en, Design Engineers, 
Metallurgists and metal users; catalogues 
200 available pieces of literature on 
metals. I nternational Nickel, 55 Yonge 
St ., Toronto. 
(Circle R eply Card Item 24) 

"Complete office furniture guide by R oy­
almetal". 99 colored illustrations. Roy­
almetal, Galt, Ontario. 
(Circle Reply Card Item 25) 

60 page booklet "Application of B. & K. 
Equipm ent to Architectural Acoustics" 
free of charge. R-0 -R Associates L imi­
ted, D on M ills, Ontario. 
(Circle R eply Ca rd I tem 26) 

An all new 

FIBERGLASS 
I 

sectional overhead door 
from Canada's door engineers 

6 exclusive R-W features make it the finest available: 
This door is truly weather tight with continuou s "Ball Joint" 
seal extending the entire w idth of the door. as w ell as press­
formed horizontal edges and foam-sealed fiberglass 
panel end caps. New safety rail design prevents crush ed 
fingers. Self-cleaning panels have rounded contours ­
simply hose them down! Stainless steel hinges are stronger 
than required- w on't corrode. 

4 modern materials mean it's virtually maintenance 
free: Now. painting. wa rp ing, swe lling, shrinking and ru sting 
are thin gs of the past. Completely sea led translucent fibergl ass 
panels offer new beauty and durabi lity. Alum inum framing . 
nylon rollers and stain less steel hinges put an end to corros ion. 

Plus outstanding adva ntages such as translu cency (70% of 
outside light penetrates into building); li ght w eight; ri gid. 
bolted constru cti on (no screws to pull out) . Chrome lock 
w ith automati c, 2-point latch; electri c operati on ca n be sup­
plied . Avai lable in Coral . Green. Tan or White. 

Write for Catalogue No. D-262 

lichards-Wilco:r 
COMPANY 

LONDON • CANADA 

Halifax • Mont real • Ottawa · Toronto • Hami lton • Wi nnipeg Edmonton • Calgary • Vancouver 
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Since World War II, a phenomenal 
growth has been experienced by the 
lightweight aggrega te industry, with p ro­
duction increasing many fo ld in North 
America. Even with today's vast ly in­
creased production and increased usc in 
structural concrete, the main part of this 
success must be a ttributed to the popu­
la ri ty of lightweight aggregates in con­
crete masonry product . In th e U nited 
States, it has been estimated that up to 
50% of all concrete block may be made 
with lightweight aggregates . Current 
Canadian production is undoubtedly 
somewhat less, but it too is making an­
nual gains. 

Among the more than 250 lightweight 
aggregate plants in North Ameri ca, there 
exists a variety of typ es of materia l, with 
widely varying properties and character­
istics. In general, the major types are as 
fo llows: -

Ex panded slag is one of the important 
ligh tweight aggregates used in concrete 
masonry. It has been defin ed by ASTM in 
C 125 as: "T he lightweight cell ul ar ma­
teria l obtained by conrolled processing 
of molten blast furnace slag with water, 
or with water and other agents such as 
steam or compressed air or both. " There 
are several methods for brin ging the 
mol ten slag into contact with the proper 
qu antiti es of water - various pit or jet 
processes, runners, th e Kinn ey-Osborne 
process and th e Caldwell and Brosius 
machines. All th e processes res ult in th e 
same end product - a lightweight, ce ll u­
lar slag, that is subsequently processed 
by crushing and screening to the required 
SIZeS . 

Expanded shales, clays and slates a rc 
lightweight aggrega tes that may be pro­
duced by either of two methods : bloat­
ing in a rotary kiln or by th e sintering 
process. In the first of these th e clay, 
sha le or slate is hea ted in a rotary kiln 
at temperatures of 1800 - 2200°F. to 
cause form ation of gas bubb les that 
"bloat" the material by producing a 
highly cellular structure. After cooling, 
it is crushed and screened. In som e 
plants, pre-sized materia l is charged into 
th e kiln along with a more refrac tory 
powdered materi a l to coat the parti cles 
and prevent them from sticking together. 
This produ ces a rounded , "coated" 
coarse aggregate; however, the fine ag­
gregate is sti ll principall y a produ ct of 
crushing. 

In th e int:ering process, th e raw materials 
are mixed with fuel and spread on the 
travelling bed of a sintering grate for 
ignition and burning. The mass und er-
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Technical Column 
Edited by Douglas H. Lee 

Lightweight Aggregates 
Their Characteristics and 
Uses in Concrete Masonry 

by D. W. Le w is 

M r Lewis is Chief Engineer of the Nation al Slag Association 

goes some expansion and th e particles 
are fus ed together to form a sin ter cake. 
After cooling, the sinter cake is crushed 
and screened. 

Cinders were probably th e first light­
weight aggregates employed in concrete 
masonry to any significant extent. Cin­
ders are the res idu e from high tempera­
ture industrial combustion of coa l. Al­
though sti ll used to some extent in a few 
localities, they are far past their peak 
use du e to dwindling supplies and trans­
porta tion costs. 

Sintered fly ash is a lightweight aggregate 
that might a lso be mentioned. It has 
been produced on a small scale for some 
years in England, and th ree plants a rc 
now und er-way in th e United States. 
Some interest, at least, has also been ex­
pressed in Canada, but at th e present 
tim e it has had li mited use in the North 
Am erican concrete products industry. 
f ly ash, the fine powdery res idue h om 
co mb ustion of pu lverized coal, is aO'g lo­
merated or pell etized by various means, 
with the addition of extra fuel if re­
qu ired. Carbon a lready present in th e fly 
ash may furn ish part or a ll of th e needed 
fu el. After burning on a sintcring grate, 
the pe ll ets are creened and crushed as 
necessary to produce the fine aggregate 
S IZeS. 

Pumice and scoria are two natural ag­
gregates that shou id be mentioned to 
complete the picture of the lightweight 
aggregates most common ly used in ma­
so nry units - or likely to be available 
for such use in the near future. Both a rc 
natura ll y occurring porous or vesicular 
rocks of volcanic origin. Pumice is a 
light-co loured , porous volcanic glass, 
while scoria is a ves icular vo lcanic Java, 
tending to resemb le industri a l cinders in 
man y respects . P ri ncipal usc of th ese 
materia ls is in th e Southwest:cm U ni ted 
States, a lthough some pumice is now lw-

in g imp ort ed from Med i te rranean 
sources . 

DISTRIBUTION OF LIGHTWEIGHT 

AGGREGATE 

The principal ligh tweight aggregate in 
the Ma ri times is expanded slag manu­
factured by Dosco in Sydney, Nova 
Scotia. In Quebec, expanded shale and 
slag products are produced by the major 
masonry plants. Again, in Southern 
Ontario, slags and shales are the com mon 
ava il ab le lightweight aggregates for ex­
posed masonry, supplemented by cinder 
units fo r use principa ll y in "backup" 
type work. Expanded slag un its a rc 
avai lab le at the Lakehead, using ma­
teri al delivered by boat. From fort 
vVilli am west, however, the picture is 
dominated by the use of locally pro­
duced expanded sha le, with a ll major 
citi es having th eir own so urces. An ex­
ception to this is th e manufacture of a 
small number of pumice uni ts in the 
Vancouver a rea. 

L et' look for a moment at the genera l 
characteristics of these materials as com­
pared to natural aggregates with wh ich 
we are all fam iliar - characteristics that 
affect their uses or the methods of using 
them. Although a lightweight aggregate 
from a given source is usually consistent 
in characteristics, large differences are 
found between different sources, even 
within the same general type of materia l; 
hence, on ly generalities are used in this 
discussion. 

Weight- unit weight and specific gravity 
of the materials is quite low- a necessity, 
of course, if they a re to be classed as 
lightweight aggreO'a tes. In grave ls and 
crushed stones, small sizes of particles 
and the larger ones have essentia ll y the 
same specific gravity. In lightweight ag­
gregates, the largt' r p ieces have the lowest 
spec ifi c grav ity, with the gravity increas­
ing as size deet·eases . T he relat ion. hi p 



between size and specific gravity is de­
pendent upon porosity and the size of 
voids and , therefore, differs for different 
materials. 
Absorption - water absorption is usually 
quite high as compared to ordinary 
natura l aggregates, with values of 5 -
20% being common. H owever, both ab­
sorption and specific gravity are d ifficult 
to determine accurate ly. Particle shape is 
generall y quite angular, rough, vesicular 
and irregula r. This ha rsh texture makes 
consolidation somewhat more difficult 
than with aggregates having smoother 
surfaces. Strength of the aggregate par­
ticles, like the other characteristics, varies 
considerab ly from one lightweight aggre­
gate to another. In genera l, however, the 
lightweight aggregates are somewhat 
weaker, more friable and more easily 
broken than are normal weight materia ls. 
Last, we might list as a characteristic th e 
fact that the lightweight aggregates are 
usua ll y somewhat more costly than nor­
mal weight materials. 
S PECIF!CATIONS 

LIGHTWE IGHT AGG REGAT E 

ASTM C 33 1, Lightweight Aggrega tes for 
Concrete Masonry U nits , is the mos t 
commonly used specifi cation fo r these 

materials, both in th e U nited States and 
Canada. There is no current csA equiva­
lent specification. 
Grading. The ASTM specifications pro­
vide ranges for gradation that are quite 
broad. To limit variat ions within an 
aggregate grading, maximum changes in 
Fineness Modu lus are res tricted to 7 per 
cent. from the sample origina lly sub­
mitted for test. Maintain ing th e desired 
grading after production is more of a 
problem with lightweight than with nor­
mal weight aggregates. T here are two 
basic reasons for this: (a ) Va ri ation of 
specific gravity with particle size in­
creases tendencies toward segregation, 
and (b ) greater susceptibility to break­
age tends to increase degradation in size. 
T he so lutions to these prob lems, of 
course, are hand ling and transporting the 
aggregate in a damp state, the use of 
separate fine and coarse gradings co m­
bined at th e m ixer, and ca re in stockpi l­
ing operations. 
Unit W eight. The specifications permit 
a max imum dry, loose unit weight of 55 
lbs per cu. ft. for coa rse aggrega te, 70 
lbs per cu. ft . for fine arrgregate, and 65 
lbs per cu. ft. for combined sizes. Aggre­
gates actuall y avai lable p robab ly range 

When yo u use Tone-Craft service you get: 
1. Spec ification writing ass istance. 
2. Controll ed quality standards. 
3· Paints for every requ irement. 
4• Over 1 ooo colors to choose from . 

WRITE TODA Y FOR FREE LITERA TURE 

from about 40 to 70 lbs per cu. ft. for 
various materia ls and sizes . For good 
control it is essentia l that the unit weight 
remain reasonably constant in successive 
shipments of aggregate. The ASTM stan­
dard specification limits the unit weight 
variation to 10 per cent. of the weight of 
the sample submitted for acceptance 
tests. 
Deleterious Substances - the most co l li ­

mon deleterious substances or con tam i­
nants in lightweight aggregate are: iron 
or iron compounds that may ca use sta in­
ing; and ha rd-burned lime, clay lumps, 
unburned coa l, etc. , that may produce 
popouts. In an effor t to control these 
substan ces, th e ASTM specification pro·­
vides tes t methods and li mits on: organ ic 
impurities, sta ining materia ls, clay lumps, 
loss on ignition , popout causing ma­
teria ls, and a lso li mits drying shrinkage 
which migh t be aggravated by an excess 
of underburned c lay or shale particles. 
PROPERTIES OF LIGHTWE IGHT 

CONCRETE MASONRY UN ITS 

The major specifications contro lling the 
properties of concrete masonry are AS Tlll 

C 90, C 129 and C 145, cove ring hollow 
load bea ri ng, ho ll ow non load bearing 
and solid load bea ring masonry. L ight-

Leading 
Architects 
agree 

l ?M£-aott 
· paint is 

Reliable 
INN ON THE PARK 
Architects: WEBB & MENKES 
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ULTIMATE COSTS FOR GLASS WALLS ARE ABOUT FOUR TIMES 
GREATER THAN FOR MASONRY WALLS; FOR METAL SKIN, 71% 

GREATER. 

That's the conclusion of a team of 

professional architectural engineers, 

based on a study * that took a 

theoretical office building, gave it 

exterior walls of clay masonry, metal, 

and glass, respectively, and, using 

ide ntical criteria, calculated ultimate 

costs over a 50-year building life . 

Factors considered: initial construction 

cost, maintenance, taxes, heating, de­

preciation, speed of erection, insur-

once, air-conditioning, value of money, 

and other influencing items. The study 

has been widely accepted by leading 

architects, engineers, building industry 

editors, and school of architecture and 

engineering . 

For maximum long-range economy, for 

maximum safety, for complete versa­

tility in meeting contemporary design 

requirements, it pays to specify clay 

masonry. 

THE ONTARIO MASONS' RELATIONS COUNCIL 
THE BRICK AND TILE INSTITUTE OF ONTARIO AND THE ONTARIO 
PROVINCIAL CONFERENCE OF BRICKLAYERS' AND MASONS' UNION. 

4824 YONGE STREET, WILLOWDALE, ONT ARlO 

* Write or phone for your free copies of ULTIMATE COST OF BUILDING WALLS 

and non -technical version DESIGN TO SAVE DOLLARS. 
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weight masonry must a lso meet the phy­
sical requirements of these specifications 
commensurate with end use. 

For the past several years a csA Sub­
Committee has a lso been at work writ­
ing standards to cover the ground from 
th e Canad ian viewpoint. These stan­
dards now appear to be close to the 
point of adoption and will probably be in 
general usc in th e near futu re. 

AjJjJeamnce. While not a measurable 
property from th e ph ys ica l testing view­
point, th ere is li ttle doubt th at the visual 
appearance of lightweight blocks con­
tributes much to th e popu larity of th is 
type of masonry. In general, the sha rpl y 
tai lored arrises and fu ll y textured sur­
faces, combined with uniform brigh t 
colours, provide an aesthetic effect of 
value in archi tectural des ign. 

Weight . An ord inary 8" x 8" x 16" 
hollow load-bearing block made with 
norm al weight aggregates may weigh 4·0-
45 pounds. With lightweigh t aggregate, 
a sim il ar b lock will weigh from 27-33 
pounds, averaging around 30 pounds. 
With so me of the lightest aggregates, th e 
weigh t may be as low as 22 pounds. 
From the sta ndpoint of ac tua l wa ll 
weights, it appears that savings of 30 to 
40 per cent. in dead weigh t can be 
realized from the usc of ligh tweight units. 
The ligh ter blocks are easier to handl e 
and should result in higher productivity 
of the masons and consequently lower 
construction costs. 

Thermal ProjJerties. The heat insulating 
values obtained with lightweight b locks 
are far superior to those of normal 
weight units. Actual values of thermal 
conduCtivity are 50-80 per cent. lower 
than those of sand and gravel. Not a ll 
of this advantage can be used in wa lls, 
because of the heat resistance of core 
spaces, urface fi lms, effects of cavity 
construction , add ed insulation , etc. In 
plain walls, lightweight units have about 
a 35 per cent. advantage which decreases 
to about 12 per cent. if the wa ll s are 
furred and p lastered over 1" solid insula­
tion. Lightweight block, plastered di­
rectly on the block, are about the same 
in heat insul ation as heavy units plastered 
on furred metal lath. H ere again, con­
struction can be less expensive for th e 
same resu lta nt properties of the wal l 
when compared to norm al weight aggre­
gate. 

Fire R esistance. Lower heat conductivity 
and probably greater ca pacity for mois­
tu re retention at a given relative humi­
dity arc cha racteristics of 1 ightwcigh t 
units. Both contribute to greater fire 



resistance. In structura l lightweight con­
crete, 2" are the equivalent of 3" or 
more of natural aggregate concrete in 
fire resistance. The difference is ·ome­
what less in block, clue to the effect of 
the core spaces. H owever, from actual 
tests , shell thi ckn ess for a 4-hou r cert ifi ed 
rating by U nd erwriters' Laboratories is 
about 25 per cent. less for lightweights 
than for heavy block. 

Acoustical Proj;erties. This subj ect we 
must divid e in to two parts: sound ab­
sorption and sound insula tion. Sound 
absorption is the reduction in echoes or 
refl ected sound vithin a room, and de­
pends upon th e sound waves entering 
and being dissipated in porous materials. 
For this purpose, lightweight units are a 
"natural" and are widely utilized beca use 
of the combined effects of a porous ag­
gregate with a porous, open surface tex­
ture of the unit. It should be noted that 
this effi ciency can be destroyed by im· 
proper painting that seals th e surface 
pores. H eavy mason ry units ca n, with 
rigid gradation and proportioning con­
trol, be manufacture[ to have equiva lent 
sound absorptive qua liti es. In general, 
this is not done, however. 

In sound insulation - the reduction of 
sound passing through a wall - the light­
weights do not fare quite so we ll. Here 
a dense unit with heavier weight is ad­
vantageous, the exact opposite of the 
desirable qualities for sound absorp tion. 
H owever, a coat of p laster or of paint 
tha t doe seal th e pores can put the light­
weights right back in the picture- and 
till leave good sound absorption on the 

unpainted or unplasterecl side. With a 
cavity wall, one inside face backplastered, 
we can really have both bene fits - good 
sound absorption on both sides and good 
sound insulation through the wall. 

Vo lume Change. In this respect again, 
lightweight units are a t some disadvan­
tage. Although they have, in general , a 
lower coeffi cient of volum e change with 
temperatu re, th e drying shrinkage tends 
to be higher than for heavy units. Two 
remedies exist for this situation. Auto­
claving decreases shrinkage more in light­
weight units than it does in th e heavy 
ones, so that this curing procedu re puts 
them at least on a par with the heavier 
materials even when the norm al weights 
are also autoclaved. In low pressure 
cured units , tendencies toward shrinkage 
cracking can be minimized by lowering 
th e moisture content at the tim e the 
blocks are la id . T he effects of the higher 
shrinkages are also somewhat mitigated 
by a decreased modulus of elast icity and 

SOUNDEST 
IDEA IN 

ENVIRONMENTAL 
CONTROL 

Over a quarter of a century of Domin ion Sound ex­

perience is available to you without obligation. A call 

to any of our offices will put our knowledge, and these 

fine environment-cond itioning products at your serv ice: 

"Acousti-Celotex" Cane, fiber, Texture-Tone and 

Safetone tiles, panels, and metal p.an assembl ies : 

"Sound-lock" Acoustical ceiling panels : "Multi­
Vent" air diffusion system: "Cepco" translucent 

panels and "Acousti-POLRIZED" panels : " Geo­
coustic" open cellular glass panels : "Hansoflow" 
vent spline ventilating acoustical ceiling, " Sono­
sorber" pressure moulded glass fibre sound absorbers : 

Elof Hansson Sound Barriers : Neslo "Clip-Grip" 
movable partition systems : Sinko " Thin-Cell" plastic 

louvers: Cubicle curtain track : DominionTone Wood 

Fib re tile. 
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EQUIPMENTS LIMITED 

HEAD OFFICE : Montreal • BRANCHES : Halifax, Saint John, Montreal. Ottawa, Toronto, 
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ment units - master 

entrance unit and 

apartment answering 

staticns provide 24-

hour trouble-free ser-

vice . 

BAKED ENAMEL 

OR STAINLESS STEEL 

Free Surveys and Estimates 

ELECTRO-VOX INTERCOM INC. 

LEADER S 
SINCE 
1932 

HALIFAX · QUEBEC - MONTREAL - OTTAWA · TORONTO HAMILTON 

FACTORY SERVICE ACROSS CANADA 

in creased extensibility in the lightweights. 
There is, in the fi na l ana lys is, litt le ad ­
vantage either way between the light­
we ight a nd heavy weight units from this 
standpoin t. 

CONC L US ION 

In the fulut ·c years we can all look for­
wa rd lo a contin ual and rapid increase in 
the usc of lightweight aggregates, not 
on ly in concrete masonry units bu t a lso 
in a ll types of concrete construction . T he 
use of lightweight concrete for st ructural 
purposes in Canada has been slower than 
formerly anticipated, clue in la rge mea­
sure to the re latively high cost of th e 
concrete, combined with design a nd 
other technical difficulties. Future de­
mand in this direc tion will be increased 
slowly and wi ll be based on sound tech­
nological decisions. Lightweigh t ma­
teria ls va ry consid erab ly in charac teris­
ti cs, and cliffet· in many resp ects from th e 
so-ca lled " norm a l weigh t" aggrega tes. 
In some respect. they shou ld be handled 
more ca refull y, and in a somewha t dif­
ferent man ner from th e natura l ma­
terials. H owever, their disadvantages in 
masonry arc few and eas il y remed ied 
with proper recognition of th eir particu­
la r propert ies; 11·h il e thei r adva ntages a re 
ntan y and far outweigh th e effec ts of 
cliA'crcnces from ordina ry aggregates. 
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CRITTALL 
685 WARDEN AVENU 

SCARBOROUGH, ONT. 
Branch Office 

METAL WINDOW LT0.3300 CAVENDISH BLVD 
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