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Winter Construction

C. R. Crocker, M.E.I.C.

Associnte Research Officer, National Research Counci,l, Ottawa, Ont'
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T[f INTERS lN CANADA ale

W praised by many and cursed by

many more. The severity of the

weather v.aries from the mild damp

regions of the Pacific coast to the

harsh cold plains of the Prairie Prov-

inces. But all regions in Canada have

one thing in common-unemployment

during the winter months. The con-

struction industry is no exception to

this general situation; in fact, the

seasonal variation in employment in

construction is greater than in any

other major industry.

For Canada as a whole employ-

ment reaches a peak around the be-
ginning of September, holds at a

fairly high level through the fall, and
then starts going downhill. This de-
cline continues until about April

when the seasonal upturn begins.

What are the reasons for this annual
variation in employment? The wea-
ther is, of course, one of the impor-

tant factors. The Canadian farmer

with the best will in the world can-
not plant seed in February; Cana-
dian seamen cannot sail the Great
Lakes in mid-winter. There is an-
other reason, however, for seasonal
unemployment and that is clrstoms
and traditions like buying gifts at
Christmas or new clothes at Easter
(which is reflected in high employ-
ment in the retail trades) or starting
to build a new house in the spring.

The most serious result of seasonal
unemployment is the waste of man-
power involved. Man-hours not used
can nevei be regained. It is esti-
mated that there are 250.000 Cana-
dians seasonally unemployed each
rvinter even in years of generally high
employment. It is impossible to assess
the actual cost of reduced output
during the winter months, but in lost
wages alone the figure would be
many millions of dollars. Another im-
portant consideration is the annual
cost of helping to maintain workers
and their families who Iost their jobs

during the winter. In the months

from December 1954 to April 1955

about $162,000,000 was Paid 'out in

unemployment insurance benefits, a

large part of it to those seasonally

unemployed. Unemployment affects

all, because idle workers are not pro-

ductive workers, and the loss in

wages and purchasing power of those

who are seasonally unemployed is

felt bv evervone.

Seaional unemployment in the con-

struction industry has been a na-

tional problem for only a relatively

short time. Not long ago most con-

struction work closed down in No-

vember and remained closed until

April. Unemployment was not a

serious problem because the good

construction worker in summer be-

came the top bush worker in winter.

The construction industry has, how-

ever, undergone a "mechanical revo-

lution" resulting in the development

of many specialists to keep pace

with the introduction of machines.

These skilled men no longer find it

easy to get another job when a con-

struction project closes. fn February

1957. 75.000 skilled construction

workers were seeking employment.

In fact, one-third of all unemployed

at that time were skilled or unskilled

construction workers. The profound

effect of unemployment in the con-

struction industry on the national

economy is clearly evident.

The Federal Government has been

vitally concerned with seasonal un-

employment and in the past few

years has been studying the problem

in co-operation with employer and

labour groups and with provincial

governments. One of the results of

the study made by the National Em-

ployment Committee was a recom-

mendation to the Government that it

should undertake a study of ways

and means whereby the awarding of
government contracts might be better

timed to offset as much as possible

the seasonal variations in corrstruotion

activities.

In September 1955 in an address

delivered before the Union of Nova

Scotia Municipalities, the Minister of

Public Works, the Honoura'ble Rob-

ert Winters' announced the details

of a Cabinet directive relating to

winter construction. This directive

ordered four specific stePs to be

taken in so far as theY were Prac-
ticable. These were:

(l) Government dePartrnents and

agencies were to alrange their aon-

struction programs so that plans and

specifications, tender calls, contract

awards, and the various stages of

actual construction would be timed

to provide the maximum dmount of

winter work for the construction

trades;

(2) alterations and rePairs on

buildings, houses and equipment

owned by government agencies were

to be r:lanned so as to be carried

out as Tar as practicable during the

winter months;

(3) procurement Programs were

to be arranged where practicable to

create the maximum amount of win-

ter employment; and

(4) with the objeotive of keePing

incleased winter emPloYment in

mind, each department and agencY

concerned should, if necessary, adapt

its financial arrangements, staffs, and

other related matters in such a man-

ner as to give effect to this directive.

Federal departments and agencies,

although they spend sums running

into hundreds of millions of dollars

annually in the construction field,

cannot alone solve the unemployment

problem. The example already set by

the Federal Government, if followed

by governrnents at all levels and by

prilrate enterprise could really result

in great progress.

In recognition of 'this fact, a Joint
Committee on Wintertime Construc-

tion was formed in 1955 under the

sponsorship of the Canadian Con-

struction Association. This Committee



represented the Canadian Chamber
of Commerce, the Canadian Manu-
facfurers' Association, the Na,tional
House Builders Association, the En-
gineering Institute of Canada, the
Royal Architectural Institute of Can-
ada, the Canadian and Catholic Con-
federation of Labour, the Canadian
Labour Congress, the Canadian Le-
gion, as well as the sponsoring agen-
cy. In addition, representatives of the
Federal Department of Labour and
the National Research Council were
associated with this Committee. The
main work of this Committee to date
has been to promote winter construc-
tion among its own member organi-
zations by giving wide publicity to
the advantages of maintaining a high
level of employment throughout the
year.

The Division of Building Research
of the National Research Council has
prepared a bulletin outlining tech-
niques for winter construotionl and a
translation of a Swedish document
on this same subject.2 A study has
been made of winter construction
projects and some specific aspects of
construction in winter, notably ma-
sonry construction, are being investi-
gated. The study of construction
techniques in other countries has
been oJ particular interest particular-
Iy in the Scandinavian countries and
in the U.S.S.R. where climatic condi-
tions are similar in many respects.

In the translation .of the Swedish
bulletin on winter construction, the
statement appears that state control
of the building activity was enacted
in ordel to spread work over the
rvhole year by speciflng times at
\vhlch construction is to start, thus
c-ounteracting any unequal burden on
the labour market. Details of this sys_
tem were provided by Mr. Gil Schon_
ning of the Department of Labour on
his return from a visit to Scandina_
vian caun,[1js,s.3

Wa.r' winter unemployment was fairly
high in both countiies. Durine the
postwal period, industrial expinsion
tended to outstrip available^ man_
power resources and this led to in_
flationary pressures that have been
reflected in the wage-price spiral oi
these countr ies. The high and r ising
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hold the granting of a permit to begin
work. The agency is also authorized
to interrupt work if the construction,
in the judgment of the agency, should
rvarrant it.

The permit system does not force
a contractor to build in the winter,
but it may prevent him from build-
ing in the summer thus meeting the
immediate objective. Both Norway
and Sweden have, however, an-
nounced national policies respecting
year-round activity in construction.
Thus a contractor who is granted a
permit to build and then lays off
large numbers of workers when win-
ter sets in may find that the sta,te
agencies are unable to supply him
with Iabour in the following spring
and summer.

Apart from the direct approach
through the permit system, the gov-
ernments of the Scan&navian coun-
tries assist the construction industry
both with respect to long-term capa-
city growth and to seasonal stability.
Systematic planning seems to be the
key factor in the attempts ,to level
out construction employment. To as-
sist the contractol in planning year-
round work tripartite boards have
been established at local, regional,
and national levels with representa-
tion from the building unions, the
contractor, and the state. Although
the main function of these boards is
to prevent undue pressures on the
local labour markets, they also form
the main pipeline of communication
from research institutions to contrac-
tors, and to the public, on new tech-
niques and information about ma-
terials.

Research appears to receive strong
emphasis in the Scandinavian coun-

200000

r50000

rooooo

soooo

o
rg55 

' lon

Fig. l Unemployment in the construction industry.

level of inves,Lment for expansion of
industrial capacity and services cre-
ated a fast-growing construction in-
dustry somewhat out of proportion to
the size of the countries. The infla-
tionary burst of the construction in-
dustry in the summer added force
to the already strong pressures on
manpower and material generated by
the rest of the economy. It was the
development of these conditions that
prompted Norway and Sweden to
bring the construction industry under.
control.

The main technique introduced by
the state with a view to stabilizing
employment was the "permit" sys-
tem. Permits to start work are now a
prerequisite ,to alrnost all types of
construction in Norway and Sweden.
The immediate purpose of this
scheme was to reduce summer acti-
vity and so reduce pressures on the
manpower resources; a secondary aim
was to stabilize employment in the
building industry throughout the
year. It was considered that when
contractors had sufficient experience
with planning year-round work, most
of them would accept this new pat-
tern of work as normal, even in the
absence of control.

Buildiqg permits are issued by
government agencies at the state, re-
gionai, or local level. Before authori-
zation to begin nuilding is granted,
the contractor is required to show a
time-table for the building, indicating
the duration of work at each stage.
If, on examination of the labour mar-
kets, the agency finds that sufficient
tradesmen are not available for the
work, or finds any other justifiable
reasons for not allowing construction
to proceed, it is empowered to with-
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tries. At present, work is being done

by agencies associated with the Min-

istries of Labour and Housing to de-

termine whioh construction activities

can only be done in summer and

which can be done in winter. For

example, a study is being conducted

in Norway with a view to providing

a list of road building and railway

maintenance operations tha,t could be

done in the winter but that are now

being done in the summer.
To utilize more fully the scarce

manpower resources, various devices

were introduced to stimulate greater

labour mobility. The state undertook
to cover workers' expenses of moving

from place to place and to provide
them with accommodation. An edu-
cational program was established de-
signed to make the public and the
btrilders aware of the problems and
possibilities of winter construction
and to disseminate information from
research orga,nizations and profes-
sional people in the industry. It was
found that published information was
not widely read by ,those for whom
it was intended and that a more di-
rect approach through shoft courses
and visits to construction sites was
more effective.

A study made by the research de-
partment of the Swedish Building
Trade Unions indicated that it is
almost impossible to reduce the surn-
mer to winter decline in employ-
ment to less than 10 oer cent. The

probiem of additional costs of winter

construction has also been studied.

It is admitted that a project carried

out during the winter months will

sometimes cost more, depending on

the duration of the project. If it

lasted for a year, little or no extra

cost might accrue from carrpng the

project through wjthout interruption.

If it was begun in the fall and fin-

ished in the spring some extra costs

were undoubtedly incurred. It was

considered, however, that such mat-

ters could not be considered of any

significance in comparison with what

might happen to wages and prices

if the volume of extra work now car-

ried out in the winter were dumped

on the already scarce resources avail-

able in the summer.
The ctrimate of much of Scandinavia

is similar to parts of Canada and it is

not strange therefore to find that

winter construction techniques are

also similar. The requirements for

winter concreting are much the same

in both countries. Calcium chloride

may be used in quantities up to 2

per cent by weight of the cement,

forms are insulated to retain the heat

in the concrete, and the concrete is

heated when the temperature falls

below 25'F. The ideal temperature

for the concrete during the first three

days is oonsidered to be in the range

60 ' -68 'F .

Owing to the fact that parts of

Canada are subjeoted to extreme

cold, concreting is done at much

lower temperatures here than is nor-

mally the case in Scandinavia. For

example, in Sweden it is considered

possible to place concrete at tempe-

ratures down to 5'F., with protection,

but oontiactors in Stockholm do not

normally place concrete at *lis tem-

perature. During the international

symposium on winter concreting held

in Copenhagen in February 1956, a

visit was to be made to construction

sites to see ready-mixed conciete

being placed. The trip was called off,

however, because the weather was

too cold, the temperature being

about 10"F., although by Canadian

standards this is not low.

In the field of masonry construc-

tion, the requirements are less rigid

than in Canada. Masonry work is al-

lowed to proceed in Sweden and

Norway at temperatures down to

14'F., when dry brick and warm

mortar are used. In Finland, the

minimum temperature for masonrY

construction is 21"F. and in Denmark

18'F. In all these countries, the work

must be covered at the end of each

working day to ensure that the walls

are protected from rain or snow'

Where night tempera,tures fall below

14'F., the walls are covered with

reed mats. In Canada the require-

ments are that when the temPera-

ture falls below 40'F., the materials

shall be heated to 40'F., and the

masonry kept at 40"F., for 48 hours

after being laid up.e,r,o

Preoast cellular ooncretes are wide-

ly used in the Scan-dinavian oountries

where they were developed. These

materials are often used as an out-

side facing for the load-bearing re-

inforced monolithic concrete used in

residential and commeroial buildings.

By this method the ooncrete is not

directly exposed to the elements. In

coastal regions in Sweden and in most

of Norway, the high incidence of

wind-driven rains makes it necessary

to place the insulating cellular com-

crete on the inside. In most of these

areas, however, prefabricated con-

crete wall panels are used.

Prefabricated concrete wall, floor

and roof panels as well as beams and

columns are widely used, parLicular-

ly in the northern parts of Scandina-

via. In winter, particularly, this tech-

nique assumes great importance since

most of the concreting can be car-

ried out under shelter, the joints in-

volving only a small volume of con-

crete. The joints are made bY weld-

ing the reinforcement and covering it

with concrete. The concrete is pro-

tected by small portable insulated
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shelters heated in many cases bv
light bulbs.

Sliding forms are also used on
many multi-story buildings. The con-
crete is inzulated by a layer of cellu-
lar concrete on the surface. This is
considered a good method for winter
concreting since the fresh concrete
is protected from exposure and the
enclosure is easy to hea[. It is often
used in conjunction with prefabri-
cated floor elements.

Although there is a great deal of
work being done in Europe to inves-
tigate many aspects of winter con-
struction, the practical application of
the work lags far behind these the-
oretical studies. This is partly due to
lack of equipment and an apparent
unwillingness on the part of hbbur to
carry on under. severe winter condi_
tions. Certainly in Canada winter
work goes on in greater relative vol-
ume under conditions more severe
than those general ly experienced in
11urope.

No mention has yet been made of
winter construction in the U.S.S.R.
Practice in that country is of particu_
lar interest since the weather condi_
t ions in many parts of Russia can be
dup)icated in Canada. Many new
and interesting techniques have been
developed in the U.S.S.R. in an

ing of concrete-will be described.

"Cold concreting" is the name
which has been given to the Russian
technique of using large quantities of
calcium and sodium chloride in con_

ignored since the heezing point is
lowered by only a few degiees. In
the U.S.S.R.. however, the chloride
salts are used as an anti-freeze,

The amount of salt used is high,
the maximum recommended beins
20 per cent salt by weight of thE
water for use where minimum tem-
peratures do not exceed -5"F. The
ratio of calcium chloride to sodium

r,vhere air temperatures are between

*5"F. and -5'F.

The compressive strength of con-
crete made with large additions of
chloride salts is high, and at tempe-
ratures between 0'F. and 18'F., de-
sign strengths are obtained in about
90 days. Where OaCl2 alone or a
mixture of salts high in OaCl2 is
used, quick setting and high darly
strength result. Later the rate of de-
velopment of compressive strength
slows down and in some cases an
acfual loss of strenpJth occurs. When
NeCl alone is used, the development
of strength is slow at an eally age,
but at 270 to 300 days, the compr.es-
sive strength exceeds that of the con-
crete with CaCle. Temperature has
a marked effect on strength devel-
opment, and if the air temperature
is above freezing, very high strengths
are recorded after only a few days.

The impermeability of cold con-
crete is highel than ordihary con-
crete, but its durability, as measured
by resistance to freeze-thaw cycling,
is low. Rapid corrosion of reinforce-
ment occurs unless the concrete is
dense and provides a cover of more
than I inch. Well-graded high-qual-
ity aggregates are essential for rein-
forced concrete and the water-
cement ratio should not exceed 0.5.
Even then reinforced concrete should
not be exposed to humidities in ex-
cess of 60 per cent.

Since 1952, when cold concrete
was first used, until January 1956,
200,000 cubic yards had been placed
in the U.S.S.R. It is used for retain-
ing walls, canal structures, secondarv
roads, and building and machinery
foundations. Ooncrete with large salt
additions is not recommended, how-
ever, for the following conditions:

(a) reinforced concrete in areas
where relative humidity exceeds 60
per cent;

(b) reinforced concrete subjected
to _ alternate wetting and drying
cycles;

(c) reinforced concrete where
thorough compaction is difficult;

(d) reinforced ,concrete Where
cover is less than 1 inch;

(a) prestressed concrete;

(f) structures where good appear-
ance is an essential requirement; and

(g) in massive shuctures with low
sur{ace area.

The properties of cold concrete as
given above are all based on Russian
reports.z There appears to be little
information from other eountries on

Fig.3. Winter construction in Edmonton.
Photogl'aph: Goertz Stl ld,ios

concrete containing a high pelcen-

tage of salts although at the recent

annual mebting in Dallas of the
American Concrete Institute it was
reported that an American investiga-

tion had confirmed the low resis-

tance of such concrete to freezri-thaw
cycling.

In the U.S.S.R., as in Canada, there
has been great activity in hydro-

electric power development. Since
much of the concrete for the hydrau-
lic structures must be placed during
the winter months, a system has been
developed Tor heating the surfaces of
the concrete by electricity. Elec-
tlodes of a/+ inch to % inch round
steel are placed at intervals of 8 to
12 inches on the inside of the foms
and on adjacent concrete sulfaces.
The electrodes are heated by low
voltage (50 to 90 volts) alternating
culrent. The approximate time for
electric heating is set as follows: for
an air temperature of 15'F., 8 hours;
for -5'F., 16 to 24 hours; for
-20'F., 32 to 40 hours. Electricity is
supplied by portable S0-kilowatt
three-phase oil transformers and the
consumption at -20'F., is 6 kilo-
watts per square yard of exposed sur-
face.

The advantage of this system is
that it permits the placing of con-



crete with a temperature of 40'F.,

without the danger of freezing at the

edges and it does not require a

heated structure around tfre concrete

during the curing period. The top

surfaces of the concrete blpcks are

not electrically heated but are cov-

ered and insula,ted. Unheated shel-

ters are erected over the .blocks only
during prolonged periods at tempera-
tures below 0"F.

In spite of the development of new

materials and techniques of winter
concreting, prefabrication is still w'ide-

ly used by Russian contractors, Resi-

dential, commercial, and many indus-
trial buildings, are constructed the
year round of prefabricated floor,

wall, and roof panels, beams and

columns. Most of these components

are made of factory produced con-
crete which in winter can be placed

and cured under optimum tempera-
ture conditions. The parts are erected
by large cranes and the connections
between components are made by
welding the reinforcement and grout-

ing the joints. High early stiength
concl'ete is often used and where
necessary small portable heated shel-
ters are used.

Although concrete is the chief
material used in prefabricated com-
ponents for buildings, brick masonry
is also prefabricated into wall panels
and oolumns, and lifted into plaee
after curing by means of mobile
cranes, In winter, the brick masonry
is generally prepared in heated en-
closures or protected by electrical
heating. In some cases, however, the
masonry is allowed to ,freeze as quick-
ly as possible and the blocks develop
sufficient strength by freezing to per-

mit transporting them to the constnrc-
'tion site and lifting them into posi-

tion. Blocks prepared at freezing

temperatures become fit for transpor-

tation within a few hours if the tem-

perature is very low or within l0 to

15 hours at temperatures iust below

the freezing point. The blocks are

placed on a thin layer of warm mor-

tar which may have "anti-freeze"

agents incorporated in the mix. These

chemical adhixtures are always used

when it is known that the tempera-

ture will'fluctuate around the freez-

ing point or when a sudden thaw can

be expected. Walls erected with fro-

zen masonry blocks lose considerable

strength when they thaw and some

settlement occurs, often as much as

0.015 foot per foot in height. As the

mortar hardens at temPeratures

above freezing, the walls gradually

:rcquire the necessary strength and

stability.

The details given above should not

leave the impression that the Rus-

sians have developed new techniques

rvhich permit full-scale winter coR*

struction without the protection re-

quired in Canada. The quantity of
"cold concrete" used to date is very

small in terms of any large construc-

tion job. Electric heating of concrete

is chiefly confined to s'ome hydro-

electric projects and the technique
.at freezing masonry blocks is still

under study. Although the records

show that much experimental work

is in progress to improve these meth-

ods, they do indicate that something

more can be done about cold wea-

ther construction. At the same time,

it must be kept in mind that the

laws of nature have not been re-

pealed, and it is still as necessary as

ever to recognize the hazards of win-

ter cons[ruction.

Turning now to winter construction

in Canada. there seems to be little

doubt that this country leads the

world in per capita volume of winter

work. A study of practices in other

parts of the world show that, with

the possible exception of the U.S.S.R.

and the United States, no country

normally carries on winter construc-

tion under such severe weatler as

is experienced in the Prairies in win-

ter. This is partly due to the climate

of other countries since the U.S.S.R

and North-western United States are

the only areas where similar climatic

conditions to those of Canada exist'

Even in Canada, however, there are

great variations in winter construc-

tion acfivity depending on local con-

ditions. During the winter 1956/57,

for example, a great deal of winter

construction work was carried out in

the Prairie Provinces. Contractors

and engineers in this part of Canada

face the most severe winter condi-

tions in the country, although it must

be admitted that in the Far North

the severe weather lasts for a longer

period. Western builders, while na-

turally proud of their ability to cope

with the existing conditions, look

with envy on contractors in other parts

of Canada.where weather conditions

make winter construction more attrac-

tive. They are naturally surprised to

find that most construction jobs in

Vancouver were shut down for six

weeks because of the severe local

1vead1s1-sn6w on the ground and

temperatures down to * 10'F' to

+20"F. This would almost indicate

that local custom often decides what

can be done in winter in anY given

area.

Canadian contractors have devel-

oped some ingenious methods of

combating winter weather. ManY

types of hoarding are used including

movable enclosed platforms suspend-

ed from outriggers on the roof of the

building and laminated arch struc-

tures made from I x 4 lumber, re-

inforced kraft paper and polythene

film. This latter type of enclosure

was very successfully used with the

Iift-slab type of construction at the

Winnipeg General Hospital.

The use of the lift-slab rnethod of

construction seems to be well suitecl

to winter r.vork. The floor ancl roof

slabs, since they are all placed at

ground level, can be protected by

low cost structures which require

little headroom and are easy to heat.

When the slabs are cured they can

Fig. 4. Laminated wood arch enclosure.
Plrotogr&ph: Brid,n Akins, "Techniques oI Winter Construction"



be hoisted into place in ternperatures
as low as -20'F. Once the slabs are
in place, the sides of the structure
can be enclosed with canvas or poly-
thene permitting work to continue
without interruption.

Prefabricated wall, floor and roof
panels are being specified on an in-
creasing number of construction iobs
in Canada, but in spite of the obvious
advantages for winler work, the po-
tential of this method of constructlon
has not been fully exptroited. Since
these panels can be fabricated under.
controlled conditions, the weather at
the site would have little effect on
building progre,ss. The . use of pre-
fabricated wall panels, in coniunciion
with the lift-slab method of construc-
tion, would seem to remove most of
the difficulties of winter construction
in many types of buildings.

It would be well to look brieflv
at some specific winter jobs in the
various categories of construction to
see what can be done. These mav
n-ot bc !ruical examples but they do
show that "where there's a will.
there's a way".

Ottawa house builder, Heinz Kr.o-
eger, found a circus tent the answer.
to his winter construction oroiblem.
The excavation was made ln earlv
February and the tent erected ovei.
the excavation. Four blower-tvoe
heaters maintained a temperature of
38' to 40'F., under the tent even
when the outside temperature
dropped to -20"F. Meanwhile. the
foundation walls were placed. the
frame erected, roof installed, brick
veneer, stucco and plaster applied
and even some ou,tside paintin|- was
completed. Four weeks fiom the time
the excavation was started, the tent
was stripped and moved to a second
house. The total extra oost was esti-
mated by the builder at $300 ro $500
but the advantages of continued work
the year round were considered to
be worth a great deal more.

In Winnipeg, the contract for a
new bank building was awarded on
I December 1955. The date of occu-
pancy was set by the bank officials
to be 15 March 1g56. Thus, i t  rvas
necessary to construct this buildins
in i ts entirety during a period whei
very severe weather conditions are
normal. By careful planning, the
building was completed at an esti-
mated additional cost of hoarding
and heating of $500, or l l i  per cent
of the completed building cost.

In Hull, Quebec, two almost iden-
tical school buildings were erected
by the same oontract-or, Mr. Raymond
Brunet, . one in summer and one in
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winter. The additional cost of the
winter job was $4,800 or % of I per
cent of the total building cost. In
addition, by starting in the late fall,
the school was finished four months
ahead of the original schedule.

Many more examples could be
given to show that all phases of con-
struction, even excavation and outside
painting, can be done in winter..
There is always, however, an addi-
tional direct cost of winter construc-
tion since it is just not possible to
enclose and heat a structure with-
out incurring some expense. In addi-
tion, ready mix concrete costs more
in winter and this can be a substan-
t ial  i tern in some types of bui ldings.
There rre, however, many immedii te
compensations such as retention of
skilled labour, good materials deli-
very, availability of subtrades, reduc-
tion in overhead, and early comple-
tion. Anothel factor that is not gen-
eral ly considered is the reduced Ia-
bour costs of winter construction.
Since 1934 there has been a steady
increase in wages in the construction
industry which, since the end of the
second World War, has amounted to
just under 8 per cent per year on
the average. Material costs have also
risen, although not to the same ex-
tent. That this factor may compen-
sate for the added cost of winter
constructign is seen ir-r cases where
alternate tenders are called in the
fall, one for an immediate start and
the other for a spring start. In many
such cases, the bids are the same.

Since it has been shown that win-
ter construction is possible in Can-
ada, and at an acceptable cost, what

Fig. 5. Winter erection of a lift slab apartment block,
Pkotogrdp Ir : Brio% Akins,,. f echni,ques oj Wi,l|ter C onstruction"
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can be done to reduce unemploy-
ment in the construction industry
during the wintel months? The an-
swer seems to be in convincing the
owner that the quality of winter work
is as high as summel r.vork and that
the additional direct cost is offset by
many factors of which early occupan-
cy and lower labour costs are but
two. The Engineering Institute of
Canada and the Royal Architectulal
Institute of Canada can do a great

deal to promote winter construction,
but only when the members of the
two professional bodies are them-
selves convinced that it can be done
and done properly. Whether this is
the case can only be judged by the
statements issued at the request of
the Toint Committee on Wintertime
Construction.

The E.I.C. stated: "Engineering

projects are not shut down in winter
when the cost of shu,tdown, includ-
ing the interest on funds invested,
exceeds the extra cost involved in
winter construction.

"While there are exceptions, the
quality of construction work carried
out in winter in Canada need not
suffer provided planning. supervision,
and control of work is done-by qual-
ified engineers."

The statement of the R.A.I.C. read
in part:

"It is felt that generally speaking
wintertime construction is feasib]e
provided that proper precautions are
taken. It is recommended that be-
fore any decisions are made the pro-
posals should be discussed with the
architects of the buildings in the light
of all circumstances such as climate.



type of construction, site conditions,
materials, costs, etc."

Contrast this with a statement
made in the lindings of a committee

established by President Hoover in
1921 to study and report on seasonal

'operation in construction. It states:
"Summarizing the question of win-

'ter construction it may be stated
without fear of contradiction that
both from an engineering and quality
standpoint any type of rnodern build-
ing construction can be accomplished,
and urost classes of engineering con-
struction fully as well, in the winter
months as at other seasons, if the
proper protection during the plo-
gress of certain parts of the work is
provided."

In the meantime, much valuable
work is being done by local com-
mittees a6ross the country, particu-
larly in regard to the timing of main-
tenance work. This effort has been
very successful and may well estab-
lish a permanent pattern. In addition,
the trade journals are giving much
publicity to winter construction pro-
grams and the techniques developed
by individual builders to meet the
challenge of local conditions.

The Division of Building Research,
besides issuing several bulletins on
winter construction, is making studies
of specific ploblems such as the use

of masoniy construction in winter.

This study was started as the result

of a request from a builder who

pointed out the difficulties of com-

plying with the existing regulations

regarding the protection of masonry

during cold weather. Investigation

has shown that the existing regula-

tions are based on the results of

work done between 1923 and 1935,

to determine the effect of low tem-

peratures on concrete. The need for

laboratory work to determine the

effect of low temperatures not on

concrete or on mortar, but on the

combination of mortar and brick, is

clearly indicated. This presents such

a complex problem, however, that

only after years of work will the

answer be found.

In the meantime, where the regu-

lations do not apply or where inspec-

tion is lax, brick masonry is being

erected in' winter under extremely

adverse conditions with no apparent
ill effecis. There does seem to be

some hope for the relaxation of ex-

isting requirements at least for non-

load-bearing walls, but if such a

change is to come soon it will prob-

ably be based on current practice in

this and other countries rather than

on laboratory investigations. In Eur-

ope, masonly construction is pelmit-

ted at lowel temperatnres th,an in

Canada and it may be possible to

use the experience gained in these

countries to adop't a more realistic ap-

proach to tftlis problem.

Winter construction in Canada is

now a well established practice and

each year more and more people en-
joy year-round employment in this
great ,Canadian industry. There are

sfill, however, great numbers of

skilled and unskilled construction

workers seeking employment during

winter rnonths. It is to the advan-

tage of all Canadians to make every

effort to ensure t-hat seasonal unem-
ployment is kept to a minimum. In

the construction industry this should

mean keeping the summer to winter

decline to 10 per cent. That this aan

be done is shown by the fact that

during the past five years 45 per cent

of all construction work carried out

by Defence Construction Limited

was put in place each year in the

six months between November and

April.

One out of every five dollars spent

in Canada today on end goods and

services is spent on construction. This

country cannot afford to shut dow4

or even to slow down appreciably so

vital an industry as construction. The

so-called "construction season" is a

term that should soon be out-dated.

Canada rnust build the year round.
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