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The phrase "mon pays ce n'est pas un pays, c'est 
l'hi\'er" rings true for all Northerners, but it is particu­
larly evocative for children and builders, who at the 

mere thought of\\ inter conjure up VISions of construc­
tion materials falling from the sky and water turning to 
rock. Snow forts and igloos have been the result of this 

insight by kids and the native lnnu since time imme­
morial, while ice palaces have been built in Canada since 
1883, as related in the excellent book Ice Palaces: 

At the 1882 banquet of the Montreal Snowshoe Oub, R. D. 

McGibbon suggested holding a regular winter sports fes­

bval. in order to enJOY and show off the glories of Cana­

dian Winter .... Ideal weather helped to make the 1883 Wm­

ter Carnival a re.ounding success. An estimated 15,000 

foreign visa tors flocked to the c1ty .••• McGibbon's inaugu­

ration of the ict? palace was one of the highlights of the 

ftte.' 

Dt.~igm.'<l by local architectA.C. Hutchison, this 
first Montreal ice palace was a grand affair erected on 
what is now called Canada Square. Built of ice blocks 
sawn from the frozen St Lawrence river-a technique 
long used tO harvest ICe intended for refrigeration-



Hutchison's ice palace started a boom of palace build­
ing in northern cities. Ever bigger palace:. were built m 
Montreal, Quebec, Ottawa, St. Paul, Minneapolis and 
Leadville, Colorado, up until the end of the century, 
when the fervour to construct see palaces started to die 
down. Even though ice structures continued to be built 
throughout the 20th century, never was the monumen­
tality of the early era matched. 

Let's jump forward to the McCill campus in the 
1970s.Studyingat the School of Archstecture in the early 
seventies, my student friends and I were quite intrigued 
by an ice structure going up one winter. Built of manu­
factured ice blocks, the structure's size seemed disap­
pointing in the context of the surrounding buildings. 
Word had it that the sponsor of the ·winter carnival do­
nated a fixed armual amount for construction. so that 
inflation had gradually reduced the size of structures 
over time. We asked ourselves how we might reduce 
the cost of ice construction. Observing frozen laundry 
on a clothesline led us to design a fabric-formed ice struc­
ture, supported by a wooden triangle suspended from 
three sturdy campus trees. A few frosty nights of hosing 
this assembly down transformed it from a flapping in­
the-wind sheet of tensile fabric into a rigid, compressive 
structure. I will never forget the excitement of cutting 
the three steel wires that initially held up the structure 
(fig 1). Professor Peter Collins had lectured us on the 
inconvertibility of tensile forces m to compre>sive ones, 
and proposed ua wager of ten dollars~ that the struc­
ture would not stand. Rarely did beer taste sweeter than 
the supply bought \-\oith that ten dollar bill. 

lesson no. 1: It can be quite deliaous to dl!;3gn>e with 
your professors, particularly when you're righL 

A few days later, after a short thaw, the structure 
collapsed suddenly, giving rise to another lesson. 

Lesson no. 2: Lightweight ice construction hils httle re­
Sistance against even short-term melting. 

When a cold \\inter struck m 19 l,the frozen· fab­
ric idea was taken up in a ne\\ context: thb time I was a 
teacher and the students were des•gnl'rs in competition 
with each other. Ed Herrun's concept was ch~·n, and 
what a striking structure he produced! Thn~ graceful 
hyperbolic parabolmds a. sembled from :!0 toot-llmg 
scaffoldmg pipes CO\ ered by a "own-together nylon 
membrane were erected on the lowt•r c.lmpus and 
sprayed with water. These th.w hypars" formed a corn-

plex double-curved nylon-reinforced ice space, admired 
by the master of the hyperbohc paraboloid, Felix Can­
dela, when I once showed him photographl> (fig. 2). The 
surface of the structure was barely an inch thick, and to 
make up for the sublimation of the ice ("gassing off .. ), 
we had to hOl:oe it down every other day. Frances Bronet, 
then a student, now the head of the School of Architec­
ture at Rensselaer Polytechnic Institute in Troy, NY, did 
a snappy computer analysis of thss cotructure's behav­
iour under wind loading. Red neon tubes were fastened 
to the edges of the c;tructure. The most beautiful pic­
tures were taken at rught, when the ice conducted light 
along its surface and gloYt ed in a red hue. The McCill 
flag that we had proudly fa~tened to the top, almost 
thirty feet in the air, was gone the next morning. 

Lesson no. 3: NC\er underestunate the energy and in­
genwty thsC\·e:. and \"andals will expend on an unu­
sual structure. 

Th.e following year we continued to work on the 
nylon ice method. Rand) Cohen's attempt to create a 
thirty foot cry:.tal 'needle' protruding from the frozen 
campus, Howard Da\'ies' inflatables, Stefan Wisn.iofsld' s 
tents and, most dramatic of all, Mark Pimlott's attempt 
to create an ambitiou:. . tructure supported by a cable 
slung from the roof of the .Mclennan library. all were 
\-aliant experiments that year. 

ln the cable ~u:.pended c;tructure, howC\·er, the 

"limits of growth" were 5trelched too far: the exposed 
site and a .;nff wind made it liilp<k-:.ible to perform the 
magic of turrung the flapping "U!'pended structure into 
a rigid. self supporting one by simply "Pra}ing it \\;th 
water The material kept folding when the structure 
deformed under the weight of the water or when wmd 
deflected it. Instead of a graceful free-form structure, a 
frozen lump of ny Ion was the result of this e).errise, jok­
ing!}' called the "Ed~l " 

Lesson no. 4: 'ew lt>chniqw-. bring new opportunities 
as well a llt?W probleffi!. 

Back to "Pure Ice. " ll\l' ice-oo-n) Ion method Yt 3.!­

deemed not '" pure" bv -.ome cntic;, -.o we turned to 

method~ of ccl.!-hn~ hghtwcJght, Joy, <o-.t blocb. The 
ubiquitous two-hter msl k carton wa-. ctwr...""'l ~ the most 
suitable form. \\'e tned to re...-ycle u~"'<i cartorb, but were 
slow at acquinng the ~lXXI un•t-> nt.'\.'lil'li Fortwlatd) 
one student had «mOt.'CtiOI\..' ttl a m1lk proC\.>s~mg plant, 
and soon a full tn1ck with cm ph m1lk carton.' pulled 
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up to the ~ool. Unloadmg 2000 cartons, fllling them 
with water. fn:wing them, !>ubmcrging them in hot wa­
ter to shake the ice blocN. from the cartons and laying 
the blocks on the catenary formwork in a slush mortar 
turned out to be quite a task. 

Lesson no. 5: Doing eYcn the smallest thing two thou­
sand times takes a lot of time. 

Sometimes I wonder: did architecture student 
Robt:rt Llbman plot his future as the founder of the 
Equality Party while he was drudging away in the bit­
ter cold of 1%3? 

Lesson no. 6 Cau~ and effect are not always easily 
linked ("the butterfly effect .. ). 

The des1gn that year called for a catenary arch, 

twenty feet high spanning twenty feet. A formwork, 
eight feet wide was constructed in a catenary shape by 
simply following the curve traced out by a free hang­
ing rope, sagging between two nails driven twenty feet 
apart into the wall of the engineering Jab. 

The plywood form was, of course, reversed to 
turn the downward tensile curve into an upward 
compressive one (fig. 3). 

When we finished laying the blocks on the form 
it was almost dark, and it was decided to take the form 
out only after the deep fro~t expected overnight had 
done its work on the -.Jushy array of ice blocks. The next 
morning a small void had formed between the top of 
the form and the ice: the slush joints had expanded when 
they froze overnight and lifted the whole twenty-ton 
shell off the form; having made that happy observation 
we were confident that "we can take the form out now." 

lt was sweet to see the civil engineers scratch their 
head once more; lesson no. 1 was paying off. In addi­
tion to getting praise for simply standing up, this par­
ticular structure was appreciated for the effortless el­
egance that comes so naturally to the catenary arch, as 
the work of Antonio Gaudi shows over and over again. 

Lesson no. 7: Don't worry about emulating concepts­
just make sure to pick good ones. 

Reu~mg the wooden catenary formwork ribs a 
year later, and rearranging them to form a dome rather 
than a linear vault, was a ~imple experiment meant to 
prove how much stronger a double curved shell is than 
a single curv<.-d arch. The idea was to use an inflated 



plastic .,hcct as form work between the radially arranged 
rib~; but hard·t~repair tears in the nylon made that plan 
impossible, and the plastic sheet was instead stretched 
between the ribs. The final form of the catenary dome 
was compromised by this change in technque: the level 
of grace of the previous year's arch was equalled only 
by the lumpiness of its successor. 

Lesson no. 8: The aesthetic success or failure of a struc­
ture may depend on seemingly small variables. 

The value of this experiment was revealed 
through thestructure'sdemise. When the warm weather 
came, the dome melted on the sunny c;ide, but of the six 
"slices" forming the original dome, two stood up for 
almo::.t a week. This taught us that the double curved 
dome was much stronger than its single curved pred­
ecessor (which had collapsed quite suddenly). 

Lesson no. 9: Double curved surfaces are much stronger 
than flat or single curved surfaces. 

Every child discO\'ers how easy it is to dig into a 
mound of snow or dirt, creating a cave. This "architec­
ture of subtraction" is as old as architecture itself, and 
can be found in places as dh·en;e in time and space as 
the dwellings dug from the ground now housing mil­
lions of people in China, the Roman temples can·ed out 
from the sandstone cliffs at Petra in jordania, or thee'\­
cavated churches of Ethiopia and Capadocia. 

Makmg an "ice pub" for fifty people u-,ing -.now 
and water was the assignment students received in the 
winter of 19Q-t After blowing a pile of. now twenty feet 
high with a snowblower, a dozen studenb dug to th~tr 
heart's content. On a cold Fridav night in January of 199-l 
we count-ed 52 people comfortably stppmg drinks pro­
tected by the vaultl>d roof and walls of the ice pub 

Lesson no. 10: Subtraction can lead to the same ~ult 
,1s addtbon in architecture, gi\'t~n the proper materials. 

Centenat) lee: The Le sons Applied 
In order to celebrate the School·., ccntt.'nmal (lakr 

combined with tht.' Unive~ity's 1i5th anniwr..ary), we 
came up with the idea of an ice structure. We\\ antt.>d to 
eroke the grandeur of ninell-enth-<'Cntur\' ice "tructun..., 
u~ing the expcrienc~ we had gamen.>d building wtth 
snow and ice ~ince the 70s. 

lc:-.-.on no. 2 had taught u~ that "-.mall ma<o-. = 
.;hort life " Jnd ntlcd out a lightweight .lppn.),lCh for J 

structure that had to serve ~anous funct10ns for two 
weeks. Lots of mas., was theonlyd fenseagainst~apo­
ration, a possible mid-winter thaw or rain. Depending 
on conditions, mas can be obtained by ice blocks, huge 
amounts of snow, or by mjecting and spraying SilO\' with 
water. 

The search was on for a mac;sive structure that 
would not only be inter~ting to build, but would be 
architecturally striking a well. It may well have been 
the presence of Orson Wheeler's cutaway model of the 
Pantheon in the gias.s case on the third floor of the school 
that gave the idea of using the Pantheon in Rome as the 
inspiration for the Centennial ice tructure. 

The Pantheon fitted our bill perfectly: the struc­
ture would be ma~ j,-e a .. wt>IJ a.-. no\ ~1. \\e intended to 
gi\·e Montreal's traditional look-at ire tructure- a new 
live-in character, analogous to the change in antiquity 
from Greek look-at architecture to Roman live-in archi­
tecture. The Pantheon offered two main challengl'S: 
spanning the space with a mas-.ive dome, and decorat­
ing the structure and adommg tt with a monumental 
entrance. 

The mo::.t difficult deci~ion was the one of pick­
ing the size of the structure. The ice structures of the 60s 
had shown that m the cont~.xt of the campus., anything 
under three <.torey.; was too "mall to "hold its own. • The 
biggest clear span Wl) had reachro ~ far m ice wa.-. :!0 
feet with the 4" thick catenal') tee arch (19 ) and dome 
(19&4). Doubhng that-.pan "'t.'l!m£'d tooambtttous, SOY. I? 

chose a :.pan and height of about.32 feet (or 10 mctl'T"). 

lhat gave the lee Panthoon a scale of a btt le.!- than one 
to fiw of the original Pantheon. A 'Glle of pi (1 to 3 14) 
would ha\'e been the m(l:.t ell'gant one, but that scale 
would have plbht.>d the 'pan to a scary 45 teet. 

After ch~ing the '-Ill' of the pi'O)t-'Ct, we ne:>tt 
determined the method of com.truction. One idea, fol­
lowing lesson 10, was to pu-;h the snow up into a 35-
foot high mountain, and to can c the Panthoon out like 
the '94 c;nm~ pub. lt wa~ n.;ectt.>d because of worri~ 
whether the -.nm' would lx- .,uffici!!Jltly "table to hold 
up before tt could ~ n.'inforced b) tnjt.'Cted wakr. The 
plan to use precast '-00\\ -Ke block. mo\ ed tnlo place 
by a crane wa~ deemed too i.'>.pen.'-h e in crane time (Je..­
..on 5: it takt."- time doin~ man) ttUnp; OH!r and O\er 
again). Finall)~ a tt.'\:hnique u"t'd for renturi~ in ad~ 
COibtructJon wa-. adoptro l..ighh' etRht, ctght-footlong 
cun·ed plywood element-. laterally clampt.>d t~t'thcr, 
\\Ct-e th(' ba<oi:. ot tht.• -.y 1em By 'tnngtng the element.. 
along to form h'o parallel orrular y,aJJ,, kt.'f't apart b~ 
notcht.>d, h\ o by four 'P~ader-. a fl1ur foot high "donut• 

7 



C.-ntu~ or,,., 

8 Tht' fofth Column 

was formed. wh1ch wa~ filled with ~no\\, Th~ fonlb" ~:re 
removed and reim.talll'd on top of the nl•wly<ast snow 
bciO\\. Smce the two-b~ -fllUr :.preader.. holding the bot­
tllm of the form in place had to be pulll>d out of the wall, 
tell-tale holes were ldt, \ ery much idt.'l'lti< 11 to the hole-. 
jdt bv adobe con:;truction. Thi~ :>) ~tt?m "as \·ery ~uc­
~ful (following part one of lesson -l): the fomu; went 
up easil\' and the snow was dumpl'd effortlessly by the 
frontJoader of McGill's Facilities De\ elopment Depart­
ment (fig. -la. -lb, 4<:). There was no shortage of snow in 
thl! \\inter of 95/% 'ik.e biblical manna. our building 
material fell from the ~kv m prodigious quantitie;. 

Our pace of con:;truction slowed down consider­
ably when we reached Jevel4, 16 feet up. Handing up 
the folllb to that height was berommg tricky in the \\ind, 
and the frontJoader could no longer reach O\'er the edge 
of the forms. \\'e now had to -;ho\'el the ~ow from the 
frontJoader bucket into the form:.. 

E\'en that method was impo:;sible for the next 
level For awhile we used buckets and pulleys to gel the 
snow in place, but 1600 cubic feet of snow were required 
per 4 foot layer of the structure. It became clear that 
working by hand we would run out of time A roofer's 
motor-driven hoist pro\·ed to be too difficult to operate 
effioentJy. 

After d.iscus"ions with the helpful people at Fa­
cilities De\·elopment, we conducted an experiment us­
ing the Uni\·ersity'c; snow blower (fig 4d). The machine 
wa.,. certainly able to blow the snow h1gh enough; the 
problem was that it wa:. hard to depos1t the snow ex­
actly m the forms. The filling of the fi~t -1-foot layer of 
the tructure resulted in almost a:. much c;now falling 
in.-,ide the walls as inside the forms, and a massive 
cleanup of the inside spare was needed. To avoid hav­
ing to do this se\·eral more times, it was decided to try to 
roof the dome in one shot, rather than layer by layer. We 
abo wanted to speed up the proc~: the opening date 
was only ten days away, and warm weather was in the 
forecast The last twenty fh·e feet of the thirty-two fool 
span was domed over m a hurry, u ing the inside as well 
as the outside waU forms, improv1sing patching for the 
pae-shaped spaces between the panels, and proppmg 
e\·erythlng up from a central point on lop of the scaf­
folding in the center of the structure. The beauty of the 
original design of the Pantheon became evident here: a., 
the radius of the plan is the same a~ the radius of the 
dome, the cur\'ed plywood wall panels could be used a:. 
form work for the dome as well (fig. 5). 

On Tuesday aft<>moon, January 16, as snow was 
blown over the dome, disaster almo:.t struck, (in accord-

ance with the ~ond half of lesson no. 4). Even though 
the blower op~rator had become a real artist, control­
ling the machine and dropping tons of snow with pin­
point accuraC)~ lx"Cau:.e he had to drive around the struc­
ture in order to blow the ~now on top, it was inevitable 
that the dome was loaded asymmetrically fora few min­
ulL'S at a time. We all had the scare of our lives when the 
wooden props mside started poppmg and buckling. 
Fearing that the whole form might give way under the 
weight of tons of snow we stayed close to the exit. But 
even though the form work settled a foot or so, the dome 
com.olidated and held. As with the catenary ice dome, 
the beauty of the dome was marred by the unevenness 
introduced by thc:;c unforeseen e\'enb. Lesson no. 8 was 
leamt>d. again. 

The next day a week long thaw started, with tem­
peratures as high as 10 degrees, and all of McGill seemed 
to be concerned about the well-being of the Pantheon. 
Despite the tropical temperatures, the thermal mass of 
the structure prevented disaster, losing onJy a few inches 
of its bulk in a week of thaw. Lesson no 2 proved its 
worth. 

The form work could be removed the day the 
temperature returned to normaJ arctic levels. We were 
proud to be able to show Mayor Bourque the structure 
just when the dome could be seen without props; and it 
was another proud moment to welcome Principal 
Shapiro and Chancellor Chambers as well as many 
members of the McGill community into the structure 
after it was opened on January 26. That e\'ening a con­
cert by a McGill mu~ic student jazz combo was a magi­
cal experience: the cool music, the candle-lighting, and 
the hot mulled wine all contributed to the unique event. 
The massive ~now walls and roof created an outstand­
ing acoustic env1ronment, wtuJe hardly a note could be 
heard outside in the crisp minus 1s·c air. 

The Ice Pantheon was built primarily to celebrate 
the Centenary of the School of Architecture. Friday Feb­
ruary 2 was the night chosen to begin the centenary fe:.­
tivilies. For the event Professor David Covo had carved 
into the portico pediment a marvelous scene portray· 
ing the Macdonald-l larrington building, the Engineer­
ing library, the Ice Pantheon and several reclining fig· 
un.~. A group of over 125 members of the School com­
munity gathen>d inside lhe Ice Pantheon after dark for 
a historic pictul't'-laklngsession. The slow exposure time 
required, combinl'<l with the minus 18"C temperature, 
fro1..e that event in our memory as well as in our limbs, 
a~ the suitably S(.'rious faces in the p1cture shows. The 
Centenary Commillee Cha1rman, Professor Bruce 


