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This study was commissioned by Canadian Arctic Gas Pipeline Limited,

Gulf Oil Canada Limited, Imperial Oil Limited and Shell Canada Limited

as a part  of  their  enquir ies into the impact

Mackenzie region and as a source of informat

and build in the North.

of development in the

on for those who inhab  t

BUILDING IN THE NORTH, appears in two volumes:

Volume I Responding to the Environment

Volume II Experiences and Projects
f
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I N T R O D U C T I O N

BUILD

plann

Cross

at ion

NG IN THE NORTH,  Volume 11, is a compilation”of  bui

n g  p r o j e c t s  i n  c o l d  r e g i o n s  i n  v a r i o u s  p a r t s  o f  t h e

references to  Volume [ are  made throughout  Volume I

a p p e a r i n g  i n  a  s p e c i f i c  s e c t i o n  o f  t h e  f i r s t  v o l u m e

dispersed throughout the second.

in many ways, acts as an appendix

first part of BUILDING IN THE NOR”

example of  a  design or  a  construe

. . . ●

ding and

world.

a n d  inform-

o f t e n  i s

This is because the second volume,

to  the theor ies put  forward in  the

H. Each case was selected as an

ion response to the requirements and

c o n s t r a i n t s  w h i c h  a r e  d i s c u s s e d  i n  V o l u m e  I of  th is  study. N o t  all

the examples have been constructed and few have been in use for a

s u f f i c i e n t  t i m e  t o  a s s e s s  t h e i r  p e r f o r m a n c e . N o r  d o  a l l  t h e  il~us-

trations  e x e m p l i f y  t h e  p e r f e c t  s o l u t i o n  t o  e v e r y  a s p e c t  o f  t h e  p r o-

blems of  northern bui ld ing and housing. However, they do contain

g o o d  s o l u t i o n s  i n  p a r t i c u l a r  e l e m e n t s  o f  b u i l d i n g  -  f r o m  t h e  larger

s c a l e  o f  t o w n  p l a n n i n g  t o  t h e  s m a l l e r  s c a l e  o f  c o n s t r u c t i o n  d e t a i l s .

They represent  a  body of  exper ience and an indicat ion of  new direct ions

which can be usefu’

The design of hous

circumstances of  a

and design in  the

to bui lding in the Mackenzie region.

ng and of  communit ies should re late  to  the speci f ic

l o c a l e  a n d  o f  i n d i v i d u a l s . the examples of  planning

i r s t  t h r e e  c h a p t e r s  o f  t h i s  v o l u m e  i l l u s t r a t e

elements and ideas which may be relevant  to some of  the speci f ic  c ir -

cumstances in the Mackenzie region. T h e  t e c h n i c a l  d e t a i l s  o f  c o n s t r u c -

t i o n  a n d  s e r v i c i n g  i n  t h e  l a s t  t w o  c h a p t e r s  r e s p o n d  t o  p a r t i c u l a r  c o n -

d i t i o n s  o f  c l i m a t e  a n d  t e r r a i n  w h i c h  o b t a i n  i n  t h e  n o r t h

T h e  a u t h o r s

o f f i c e s  a n d

drawings for

hank

n d i v

use

al l  the government

duals who generous

n  t h i s  s t u d y .

aqencies  , i n d u s t r i e s , p r o f e s s i o n a l

y  contr ibuted informs ion and
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1 TOWN PLANS

The following town plans are examples of contemporary com-

munity design in northern locations. They range from a

planned populat ion of  2,000 to 30,000, but very few are

completed since most were initiated only in recent years;

some are still at a project or design stage, with construc-

t ion ant ic ipated in  the near  future. The plans are presented

here at a uniform scale, so that their size may be easily

compared: the town plans are at 1:8,000 and the siting plans

a r e  a t  1:80,000.

.
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FERMONT, QUEBEC

Deve loper:

Plan/design:

Consul tants:

Locat  ion:

Population:

Density:

Completion:

The town was

Quebec Cartier Mining Company

Desnoyers Schoenauer

John Schreiber - landscape architect
Ralph Erskine -  special  consultant
Morrison, Hershfield, Burgers & Huggins, Ltd.
- wind and snow studies

Northern Quebec, latitude 53° 67’
(approximately same as Edmonton)

5,000

26.3 persons per acre

80%

built by the mining company for its emoloyees.

The side is on a south facing slope on Lake Daviault. The

soil is thin and poorly drained and supports a cover of

black spruce, larch, birch, shrubs, grasses and mosses.

There is no permafrost in the area. The northern part

of the townsite had been denuded by forest fire. It is

on this area that the most intensive development was

s i t e d . Strips were cut out of the remaining forest for

construction of housing, retaining, as much as possible,

the or ig inal  stands for  wind shel ter . The changes in ex-

posure and drainage caused a number of trees to die.

Insufficient accommodation to natural drainage patterns

has caused some structural problems.

The plan is fairly compact. Al l  community  faci l i t ies

and apartments are in a single structure which is in-

tended to screen the community from north and north-

west winds. This  structure,  descr ibed in  Chapter  2 ,

contains schools, shops and services and has an interior

walkway along its entire length. In i ts  lee are town-

houses, semi-detached dwellings and areas of public

open space. Oetached and semi-detached bungalows are

located on the southern part of the site.

Since lower velocity of winds results in reduction of

their snow scouring effects, snow is thus expected to

accumulate on the lee side of the wind-screen building.

For this reason, the first row of houses has been located

some distance from the windscreen building. This  is  the

first windscreen building to be constructed in northern

Canada . I ts  performance over  th is ,  i ts  f i rst  winter ,

should produce valuable information.

The compact plan results

shorter paths within the

eff ic ient  municipal  serv

are la id  out  wi th  T-inte

in shorter paths in and out,

community, and cheaper, more

ces. For  greater  safety ,  rOadS

sections only. To discourage

/-

/-

.



exces5ive speed there are no long straight runs.

Originally the townhouses were I inked to the pedestrian

mall of the windscreen building and to garages at the

foot of the rowhouses by interior walkways but these

were eliminated  by the developer because of costs”

The firs-t  residents have preferred the detached bungalows

to the townhouses,  apparent ly  because Of the convenience

of the attached garage and open space.
The archi tects

feel  that  once the comunity faci l i t ies in the windscreen

building are more completely operative
the townhouses and

apartments will become more attractive.
. .

.
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1 . 2 FORT MCMURRAY

I

1

1,

,
(

I

C l i e n t : Fort McMurray  Board of Administrators,
Alberta Housing Corportaion

Plan/design: Cohos, Evamy & Partners

Location: Alberta ,  north of  56th paral le l

Population: 12,000 (1974); 45,000 planned

Completion: A r e a  I in design stage - population 4,500

The existing town of 12,000 is expected to grow rapidly as

the nearby oil sands are developed. The general plan for

expansion and the detailed plan of Area I were prepared by

Cohos, Evamy and Partners in 1974.

The old townsite of Fort McMurray  is at the confluence of the

Athabaska  and Clearwater Rivers. Expansion is severely con-

strained by

and muskeg,

poses:

- nucleated

-  t h e  Iocat

town;

steep slopes, flood plans, areas of unstable clays

and river crossings. Consequently the plan pro-

development of sites most suitable for construction;

on of central community functions in the old

- road system which focuses on the town centre.

Each residential area would contain a neighborhood centre,

integrat ing schools, local  shopping and recreat ion.  Area 1,

for a population of 4,500, is indicative of the approach to

site planning and neighborhood structure. Sited on a height

of  land, the plan seeks to exploit the principle scenic views

on main pedestrian ways. Most residences are clustered on

cul-de-sac roads, so that  there is  a  c lear ly  def ined pedestr ian

s y s t e m ,  focussing  on the vi l lage centre and separated from the .

road network. Since there is a single road access to the area,

a main walkway and utility right-of-way serves as an emergency

access. There is a mixture of housing types in each neiqhbour-

hood .

The planners defined a set of performance standards, applic-

able to all new development areas in Fort McMurray,  based on

the requirements of climate, topography, servicing, community

and privacy. The standards describe required performance at

the scale of the dwelling, a cluster of housing and the

neighborhood wi thout  inhibi t ing design solut ions for  future

development areas.



w
main access
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1 . 3 INUWK,  N.W.T.

Developer: Department of Indian and Northern Affairs

Plan/design: Central Mortgage and Housing Corporation

Location: Mackenzie Delta,  lat i tude 68°  22’  N

Population: Original plan for 2,000 extended to 4,000+ by 1975

Completion: 1 00%

Inuvik was established in 1955 in the Delta of the Mackenzie on

the east channel of the River. I t  was bui l t  on a  v i rg in  s i te

by the Canadian government as the centre for administration,

social services and education for the western arctic and has a

government research establishment and defense base. In recent

years, largley as a result of hydrocarbon finds in the Oelta

and off-shore in the Beaufort Sea, the tcwn has grown beyond its

original plan which was to accommodate 2,000. It now contains

a number of business establishments and a sizeable t ransportat ion

and expediting industry, and is  the distr ibut ion and servicing

centre for communities and industry in the western arctic.

Most of the townsite is underlaid with permafrost which severely

constrains the design and engineering of buildings, roads and

services. Al l  bui ld ings are on pi le  foundat ions and raised off

the ground to avoid heat transfer to the so~l. Bui ld ing s i tes

and roads are covered with a thick insulating mat of gravel.

The plan is similar to that of a typical Canadian town, hut scrne-

what more compact. The main street, Mackenzie Avenue, runs

through the centre  of  the tcwn and out to the airport, six miles

to the southeast. With recent development of an industrial

area northwest of the town, it has become a heavily travel led

thoroughfare. Shopping, schools and community facilities are

on Mackenzie Avenue, close to the centre of  development.  In

the area between these faci l i t ies  and the water  are  industr ies

and government research and defense establishments. T h e  f i r s t

housing was southeast of the centre - groups  of row houses,

walk-up apartments and detached houses on crescents or cul-de-sac

s t r e e t s . The or ig inal  resident ia l  sector  has a  greater  coherence

than the newer western area.

I ——.-

[

Most of the town is serviced by a uti lidor which carr ies  water ,

sewage and high temperature water for heating. The util idor

structure is boxed in wood, insulated and elevated. I t  was,  in

i“ts t i m e , an imaginat ive solut ion for  the distr ibut ion of  service

in a permafrost area. However, it has become a ubiquitous feature

which does not enhance the townscape and impedes pedestrian move-

ment.
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✚✌ Unlike other Canadian examples of new northern towns, illus-
., ,,

>’. trated in this volume, growth has far exceeded expectations

,. and planning. Homes were built in the western sector on an
-.

. . ad-hoc basis and without any services - mostly for native
,“..

peep I e. There is  considerable l i terature on the social

$. consequences.
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1 . 4 LEAF RAPIDS, MANITOBA

Developer: Leaf Rapids  Development Corporation

Plan/design: Town Centre  - L e s l i e  Stecheson

General siting & Churchill Place - Gary Hilderman

Leaf Grove- MMP Architects

Location: Manitoba, north of  56th paral le l

Population 2,8oo. Planned extension to 12,000

Completion: Initial plan almost complete with a population of

2,500 in 1975.

Though Leaf Rapids is located near the treeline in an area of

discontinuous permafrost, the townsite is on an esker  and is

well wooded. A large proport ion of  the natural  forest  cover

has been maintained and provides some shelter from the wind.

A variety of housing types are provided: apartments,  row-

houses, semi-detached and detached dwellings and a mobile home

park. The buildings are clustered into small groups that give

each dwelling place its own identity. Pedestrian paths connect

the housing groups to the town centre with a maximum walking

distance of  one-half  mi le. However, large open areas separate

the town centre from the housing groups.

The town centre  was designed to encourage inter-use of com-

m u n i t y  f a c i l i t i e s , to afford protection from inclement weather

and to minimize bui lding envelope and ut i l i t ies. It is

described in Chapter 2.

Contrary to the traditional approach in mining towns where the

company builds and owns the town, the Manitoba government

created a crown corporation to plan and construct Leaf Rapids.

The boundaries of the municipality encompass a large area,

including the mine which thus becomes the major municipal tax

payer. The area is sufficiently extensive to enable town control

of possible peripheral development and large tracts of land on

a nearby lake which are suitable for recreational use.

.,
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1 . 5 PICKLE LAKE, ONTARIO

Long Range Development Plan

Deve loper: U n i o n  Mini.?re Explorati<
Corp.  Ltd .  (UMEX)

Plan/design: Diamond and t4yers,  arch
Kilborn  Engineering Ltd

Consultants: Dames and Moore
- environmental studies

Location: Ontar io ,  north of  46th paral le l

Population: Plan for I,600; possible extension to
3,000 -  4 ,000

Density: 5 persons per acre

Pickle Lake is one of several small communities which came

into existence as a result  of  gold mining act iv i t ies in

northern Ontar io  in  the la te  19Z0’S. It had a population

of 326 in i973, when the decision was taken to extend the

town because of diverse new mining developments in the region.

The Pickle Lake site was selected because it is close to the

first large mine likely to be developed and also central  to

the socio-economic  region.

The existing town is on the shore of Pickle Lake with gentle

wooded slopes behind it. The objectives of the proposed

extension are:

- t o  p r e s e r v e  t h e  n a t u r a l  a m e n i t y  o f  t h e  l a k e s ,  h i l l s ,  f o r e s t s

and the l!resort  atmosphere’f of  the exist ing sett lement;

- to foster a sense of belonging in the community, at the

neighborhood level through topographic distinction and at

the town level  through histor ic  cont inui ty .

.

The plan proposes that two areas of new housing be developed

on the slopes of a gravel esker to the south and that

additional housing and community facilities be built wi th in

the exist ing townsi te . Maximum distance from residences to

t h e  t o w n  centre  is 3,000 feet. The system of walkways

minimizes street crossings and takes advantage of views.

Cluster housing is proposed, as described in Volume I Section

2.3.2.2.  , in order to:

- lessen environmental impact by maintenance of trees and

s o i l

- develop effective open space

enhance relationship to existing landscape

-  provide f lexibi l i ty  in  housing types,  socia l  and income mix

-  provide ident i f iable  neighborhood uni ts .,
,

I

[
1 —-— - — .  ..—

\

.  . .  — - — —  -. —.

i
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tects/planners
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The concept of cluster housing was considered by the

environmental  consul tants as appropr iate  for  f ragi le
\

ecosystems since it enables more detailed environmental

input  to  the select ion and design of  the actual housing 1

sites than in the case of detached dwellings at comparable
1

density.

\ I II

!
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1 . 6 RADISSON,  QUEBEC

Developer: Soci6t~ de D6veloppement  de la Baie James

Plan/design: Beauchemin,  Beaton, Lapointe, planners

Consultants: Somer,

Location: Quebec,

Population: 2,000 -

Status: Des i gn

nc.

north of  53rd paral le l

5 ,000

This plan was commissioned to accommodate the families of

workers at the nearby LG-2 hydro-electric  plant.

On the basis of psycho-social, economic, ecological and

urbanistic  s t u d i e s , criteria were developed as a basis for

town design:

- the need for both intense social activity and nearby open

space

- good access to recreation and “the outside”

-  var iat ion in  v iews, topography, landmarks

- minimum capital and operating costs

- protection of dominant ecological systems

- response to c1 imate

The criteria were combined and compared in the manner of

McHarg  (Volume 1,  Sect ion 2.1) . In the f inal  choice of  s i tes,

psycho-soc

ones.

In the des

al considerations tended to prevai 1 over economic

gn of the community, the centre was felt to be of

crucial importance as a place where one could escape the

feel ing of  isolat ion and ident i fy  wi th the social  group.  A

variety of housing types was planned, with a large number of

single family dwellings to satisfy the need for personal

ident i ty ,  individual i ty  and possessions. Apartments are in

the community centre complex. M a j o r  t r a f f i c  c i r c u l a t i o n  i s

on a ring road and the town centre is constructed over the

road which services it. Consequently, there is freedom of

pedestrian movement and ready access to the centre on foot.

.,

.
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1 1!‘1 1 . 7 RESOLUTE BAY, N.W.T.

Developer: Department of Public Works, Government of

N.W.T.

Plan/Design: Ralph Erskine Arkitektkontor (Sweden)

Bonnetto/Derome (Canadian associates)

Consultants: Underwood McLellan  - engineering

Morrison, Hershfield,  Theakston and Rowan

- wind & snow studies

Location: Cornwallis  I s l a n d ,  l a t i t u d e  74°  43’  N

Population: 1,200 eventual ly

Completion: first phase under way

The exist ing Inuit settlement of Resolute Bay is located

direct ly  in  line wi th  the main a i rport  runway.  Housing is

inadequate and the site is exposed to blowing snow. Most

whites l ive at  the airbase, where housing for fami I ies is

i n s u f f i c i e n t .

A new town at a more logical site is being constructed for

all members of the community, white and Inuit, with housing

that is responsive to the climate and way of life.

\

of local  people.

The plan for the new town

building, closed to three d

structure

bui ld ings

area are

d i r e c t l y

difi

avo

and

The

s based on a perimeter “wall”

rections, open to the south. This

includes the town centre, shopping, hotel , municipal

apartments and row houses. Within the protected

ndividual houses for  those who prefer  a  l i festy le

elated to the outdoors. The close juxtaposit ion of

erent housing types was considered to be a means of

ding segregation of ethnic and vocational groups, singles

f a m i l i e s , whi le  st i l l  providing for  their  var ious needs.

buildings themselves are designed to minimize wind resist-

ance and turbulence and undesirable snow drifting. Project ion

and i r regular i t ies  are  minimized. Additions and alterations by

the user to the aerodynamic forms are discouraged but the open

plans are designed to a l low f lexibi l i ty  inside the structures.

i
I

~ --- “ “ - ‘--”
——.——

i

Of five sites which were examined, the one selected was deemed

most advantageous both in terms of its microcl imate (solar

r a d i a t i o n , temperatures, wind and snow) and in the opinion

‘ \
—

/

.
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1 . 8 SVAPPAVAARA,  SWEDEN

Developer: LKAB,  a national mining company

Plan/design:  Ralph Erskine Arkitektkontor

Location: Sweden, north of 67th parallel

Size: 1 ,500 dwel l ing uni ts

C o m p l e t i o n :  20%

First published in the early 60’s, this plan became a

reference point for subsequent attempts to plan arctic

towns according to c l imat ic  and social  cr i ter ia . The plan

is a clear statement of these objectives. The buildings are

designed and sited in recognition of the human desire for

i d e n t i f i c a t i o n , community, sunlight and protection from

severe weather.

The town is on a southwest slope overlooking a group of

lakes. Long strips of three-storey  apartments at the top

of the slope act as a windbreak and are linked at their base

by a community centre. Within i ts  embrace,  c lusters of

housing, each with a smaller windbreak apartment building,

face into the southern sun. The town centre (Chaper  2)

is the focus of pedestrian ways and accessible from indoor

walkways along the base of the apartment buildings. These

walkways also provide space for lounges and other localized

publ ic  uses and give access to ut i l i t ies.

Erskine felt that despite the harshness of the northern

climate, i t  is  essent ia l  to maintain a dynamic relat ionship

with the outdoors. Consequently, the windscreen and smaller

buildings are terraced into the slope and open to the south

and publ ic open spaces are in the lee of the windscreen

buildings.

Vehicular traffic within the town was to be minimized by group-

ing of the housing. Pedestrian paths were planned separately

from roads. Unfortunately the original plan has been only

partially built and greatly compromised in the process - roads

over-designed, housing more dispersed, only a small length

of windscreen building and none of the  town centre built.

I

I ——.- —- .
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1 . 9 STRATHCONA SOUND,

Developer:

Plan/design:

Nanisiv

Had I ey,

Consultants:

Location:

Completion:

N.W.T.

k Mines Ltd.

Freeman, Mutrie/Domar  Systems

- town centre

- housing

Sankey Assoc./Tower Co.

- housing

Underwood McLe

- engineering

Baff in  Is land,

Under construe

Ian

north of  73rd paral le l

ion

The new townsite of Strathcona Sound was established mainly

to house employees of the mining development nearby and

t h e i r  f a m i l i e s . Some are Inuit frcxn the community of

Arctic Bay, 20 miles away, others will move to the area

from the south.

The first stage of development includes a 116 foot diameter

plywood panel dome which houses a cafeteria and recreation

faci l i t ies,  and several  townhouses temporar i ly  subdivided

to provide dormitory accommodation for construction workers

(see Chapter 3). The dome eventually will be connected with

other similar structures containing shops, a school, a health

c e n t r e , a winter garden and municipal services.

U t i l i t i e s

All  mater

extremely

a i r c r a f t .

are enclosed in a buried insulated uti lidor.

als have to be transported to the site within an

strict scheduling by sea or by large capacity cargo
.
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2 TOWN CENTRES

The

var

env

to I

designs and projects illustrated in this chapter embody a

ety of approaches to bui Iding communal spaces in a northern

ronment. There is  a  great  var iety of  act iv i t ies which need

e accommodated in even a small community: shops,  off ices,

community administration, school, transient accommodation,

l ibrary,  c inema,  meet ing rooms,  c l inic . In a very large com-

munity  each of  these act iv i t ies is  of  suf f ic ient  scale to

warrant a permanent, special ly  designed structure. In a

smaller community it frequently is advantageous to combine most

act iv i t ies under  one roof , or even to design a building in which

the spaces can be used interchangeably for a variety ofectivi

a t  d i f f e r e n t  t i m e s . This lat ter  approach results  in  great

economy by maximizing the use of the building at all hours and

savings in construction costs, maintenance and heating. Equal

important, is the opportun

people in the course of da

creating a focus of commun

ty which it presents for meeting

Iy work or personal errands and for

t y  l i f e .

I
The BP/Sohio  Operat ions Centre  in Alaska and the University of

t

.,

ies

by

Y

Alberta Student Housing in Edmonton have been included in this

chapter because they illustrate elements of design and technology

which are appl i cable to town centres in a northern environment.

They are among the few examples which have been in use lung

enough for assessment.

I
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8P/SOHIO OPERATIONS CENTRE, PRUDHOE BAY, ALASKA

. .ueve i oper:

Archi  tects

The BP/SOH

principles

BP Alaska /SOHIO

W a l l a c e ,  F l o y d ,  Ellenzweig  Inc.

O Centre is included in this section because the

on which it is based can be applied to the plan-

ning and accommodat ion of  conmlunity  facilities in the North.

Completed in  March,1974, it is generally considered to be

the epi tome of  intel l igent  planning using sophist icated

technology,  for  remote faci l i t ies in  the arct ic . It houses

140 permanent operations staff, monitoring and control

equipment  for  the oi l  f ie ld , communications centre,  labo-

ratories and services. Most of these functions are housed

within a  s ingle  envelope,  the ~lcomposite  bui Iding’i, i n  o r d e r

to reduce the surface to volume ratio, construction costs,

servicing and circulat ion. The bui ld ing is  ra ised of f  the

ground and shaped to minimize snow drifting. Because of

the short building season and high cost of skilled labour

it was pre-built  in Seattle and shipped by barge to the site.

T W O  modules, one on either side of the building, contain

operations and services at the lower level and bedrooms

above. Between them is a skylighted  space-frame enclosing

a two-storey  p u b l i c  a r e a , at the south end of which is the

lounge with a window-wall to capture the spring and fall sun.

Within the conf ines of  the re lat ively  l imited space there is

a variety of character and atmosphere produced by changes

in cei l ing height, colour and furnishings,  re lated to en-

c l o s i n g  p a r t i t i o n s . Between the dining area and lounge is

a landscape area planted with northern shrubs, pine and

birch up to  30 feet  ta l l . Claustrophobia is  a l leviated by

the use of  colour  and l ight  -  both natural  and articifial  -

and by providing alternative routes through the building

In many cases, the route between two points offers a cho

of walking through the public space or a corridor. Walk

through the public space offers a variety of long and sht

v i s t a s .

ce

n9

r t

The BP/SOHIO Centre  is treated with great respect by those

who use it, “contrary to experience in most remote camp

f a c i l i t i e s . This is undoubtedly because of the skilful design

and the use of high quality furnishings and finishes.

“t:.-
?&-

. >
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2 . 2 CHURCHILL,  MANITOBA

4

Archi  tect: The Churchi l l  Consort ium (Gaboury, Lussier,
Sigurdson  and Number Ten Architectural Group)

The town of Churchill has been established for some time.

Many of the existing community facilities are situated

around a large central space open to the beach on Hudson

Bay. In their redevelopment plan for the town, the archi-

tects sited a town centre building along this open side

of Hudson Square and further enclosed the space with

commercial buildings.

The town centre building comprises two wings - one containing

a health centre, the other  a  school  and recreat ion faci l i t ies
- embracing a large public space overlooking the Bay and

a passage to protected terraces and the beach. The centre

is connected to an existing school by an elevated walkway

and may be entered from Hudson Square via the overhead walk

or from the road below. Location and design of the centre

al lows expansion in several directions. The art iculated

plan of the building creates a pleasing relationship between

indoor and outdoor spaces.

Hudson Square is central to the existing town, with housing

in’snediately  a d j a c e n t  t o  i t . The town centre building, by

v i r t u e  o f  i t s  f u n c t i o n s , reinforces the focus of the town

on Hudson Square. At the same time, the arrangement of

protected spaces on the water side affords distant views and

amenable contact with Hudson Bay. The central  bui lding

which shelters the Square from winds which blow off the Bay,

and the new commercial buildings along the east side reduce

the expanse of open space and create a sense of enclosure

which should make Hudson Square more attractive and usable.

1 ~ - - — .-
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2 . 3 FERMONT, QUEBEC

Developer: Quebec Cartier Mining Company

Archi tect: Desnoyers  Schoenauer

Status: Significant portion completed 1975

Cormnunity  faci l i t ies  are  a long an indoor  walkway at  the

base of the windscreen-building which also contains apart-

m e n t s  ( s e e  Chaper  I). Access is from the main road and

parking areas on the no

on the south of the bui

Shopping and commercial

build

space

are a

are a

th a

ding

fac i

d from the pedestrian system

it ies are  at  the angle  of  the

ng where the enclosed walkways widen into a public

Municipal offices, gymnasium, auditorium and school

ong one wing of  the bui ld ing and recreat ion faci l i t ies

ong the other wing, Connection between the facil t i e s

is thus al ternated. However, there is  a possibi l i ty  of

infill wi th  extension for  other  act iv i t ies  i f  they are

warranted at a future date.

I

,
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I 2 . 4 LEAF RAPIDS, MANITOBA

I

Developer: Leaf Rapids Development Corporation

Archi  tect: L e s l i e  J .  Stecheson

Status: Opened

The town centre of L<

roof , a l l  t h e  commun

emphasized ecologica

f a c i l i t i e s ,  s o c i a l l y

1974

af Rap

ty fac

preset

ds accommodates, under one

lities. The design cr i ter ia

vat ion and integrat ion of

and cultural ly ,  as wel l  as physical ly .

A study during the design process indicated that a single

building combining all functions could include climate

controlled public space without exceeding the total cost

of  separate bui ldings for  each faci l i ty . The integrated

uni-building  produced the following advantages:

1. comfortable access to all community functions in pro-

tection from inclement weather conditions;

2. grouping of functions to encourage maximum inter-use

o f  f a c i l i t i e s , i .e . ,  recreat ion by the school;  k i tchens

by hotel and hospital; school by community groups; theatre

for commercial school and community use;

3. compact buiIding  grouping to reduce land coverage and

tree cutt ing;

4. housing the faci l i t ies in  a  s ingle  bui ld ing e n c l o s u r e

to minimize operation and maintenance costs;

5. inter-use of mechanical components in the event of break-

down in any one section of the building.

The building is planned in four quadrants around a mall

system which focusses on the interior “Town Square”.

Extensions for  future faci l i t ies are foreseen along the mal l

system and specific functions can expand out from the centre,

e.9. the hotel , school and recreation complex.

The complex steps down the east slope of the site. The low-

angled winter sun penetrates the heart of the building through

clerestories, the mall and Town Square catching south and

west sun. Di f ferent  levels ,  modulat ion of  spaces,  and the

changeable character ist ics of  natural  l ight  create a  varietY

of visual experience which is enhanced by the use of colour,

natural woods and planting.

At the focus of a network of lighted pathways, the centre is

a maximum of one mile from all existing housing. Outdoor

1’
! .,
.*

.  
:

-

\

.
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act ive recreat ion areas are irrmnediately  adjacent  (see

plan Chapter l). Vehicular access is from the main

road and separated from pedestrian access.
Extension

propo~a]s for the town centre complex include apartments”
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D e v e l o p e r / A r c h i t e c t s :  C i t y  o f  Noril ’sk, U.S.S.R.

T h e  c i t y  o f  Noril ’sk is at the 6~th p a r a l l e l  in S i b e r i a .

An area of extension to house  50,000 people on 100 hectares

was the subject of a competition in 1 9 6 5 . As a resul t  t h r e e

types of structures were selected, to be linked by covered

pedestrian ways:

- 5  storey l i n e a r  b u i l d i n g s , with a wintergarden on the roof;

- 26 storey pyramids;

- 16 storey  “ b o u l e v a r d ”  b u i l d i n g s .

I l lustrated here are  the last  twu types,  both of  which are

designed around an interior wintergarden with housing

per imeter  of  the structure.

Each pyramid is intended to house 1,000 to 2,000 peep

The structure has dwelling units on three sides - the

side being glazed to  admit  l ight  to  the centra l  area.

on the

e .

north

The

wintergarden and recreat ion faci l i t ies  are  at  ground level

of  the central  space. The f i rst  two f loors of  the bui ld ing

contain communal  faci l i t ies, twenty floors are for housing,

and mechanical equipment is at the top of

The shape of the building is derived from

structural stability, maximum exposure to

wind resistance, and enclosure of climate

space.

the structure.

c r i t e r i a  f o r

s u n l i g h t ,  l e a s t

controlled, communal

The central space of the “boulevard” building is open the

ful l  height  of  the structure.  The end wal ls  and part  of

the roof are glazed to admit sunlight. On either side of

the boulevard, at  the upper levels, are apartments running

the length of  the bui ld ing, with access galeries overlooking

the boulevard.

I

On the ground floor, gardens  and recreation spaces are bor-

dered by community faci l i t ies.

lated by changes in levels and

w i t h i n  i t .

h
kl

I

The large space is

the volumes of smal’

I

articu-

structures
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2 . 6 RESOLUTE BAY, N.W.T.

Deve loper: Department of Public Works, Government of
N.W. T.

Architect: Ralph Erskine

Status: Under construction

The town centre is designed as part of the perimeter

windscreen bui Iding,  which also includes apartments, row

houses and a hotel. The aim is to concentrate consnon

functions in one location in order to maximize potential

social i n t e r a c t i o n .  E r s k i n e  f e l t ,  h o w e v e r ,  t h a t  i t  w a s

equal ly  important  to  provide for  the possibi l i ty  of  wi th-

drawal and privacy: public space should be such that inter-

act ion is  not  forced. This is the reason for arranging

public space so that activities such as shops, restaurants,

recreation and library arealong one side, the other side

being open to public gardens and a view of the town. The

indoor gardens break

semi-secluded areas.

The inclusion of pub

up the publ c space into sma

n the centre mayic gardens

regarded as an extravagant concession to southerners who

l e r ,

be

have not adapted to the north or alternatively, as a means

of enriching the daily experience (and perhaps the diet)

of all those who live in the town. Part  of  the space is,

i n  e f f e c t , a greenhouse where vegetables and flowers may

be grown.

Outdoor play and recreation areas are

the town centre. The perimeter build

in  d i rect  contact  wi th

ng is des gned to

. . . .

improve the microclimate so that outdoor public

---

space becomes
0

more useful  for  act iv i t ies that  cannot  occur  indoors. The

comnunity  is  suff ic ient ly  compact  that  people can easi ly

move about in it, outdoors as well as within the protection

of  the per imeter  bui ld ing.

.I
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SVAPPAVAARA,  SWEDEN

Developer: LKAB, a national mining company

Architect: Ralph Erskine

Status: Not yet constructed

The town centre is at the juncture of perimeter apartment

buildings which serve as a windscreen. Pedestrian access

is from the south in the lee of the windscreen and from

enclosed passages at the base of the apartment buildings;

vehicular access is on the opposite side of the buildings

The centre  contains a l l  the cornnunity  faci l i t ies -  school ,

recreat ion, shopping,  of f ices and administrat ion. These

var ious funct ions are  ar t iculated in  the structure,  which

is terraced into the slope and reaches into the central

public open space. Linking the speci f ic  funct ions are a

series of enclosed public spaces which look out onto the

community through glazed walls. Visual

flow into the protected terraces and ga

the building form.

y, these spaces

dens embraced by

The Svappavaara  town centre exemplifies the design philo-

sophy of the town itself which is based on protection from

severe weather and maximum use of the outdoors; strong

communal contacts and varied degress of individual privacy;

maximizing the winter sun and minimizing the midnight sun

of the sunnner months;  and at  a l l  t imes,  a  direct  contact

wi th  nature .

.
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2 . 8 UNIVERSITY OF ALBERTA STUDENT HOUSING

Developer: University of Alberta Students Union , Edmonton

Architects: Diamond & Myers

Status: Completed

BuiIdings on the University of Alberta campus are dispersed

by the grid of streets, by parking lots and by a network of

open green space. Access between buildings in the sub-arctic

winter  is  far  f rom comfortable . Diamond & Myers, in their

long range plan for the campus, propose that this problem

be solved by constructing buildings over street rights-of-

way, linking existing and new buildings with an all weather

pedestrian network. Reclaiming the space above streets for

buildings allows a greater density of building without loss

of useful open space; wel l  def ined greens wi l l  provide

al ternate fa i r  weather  paths which the archi tects consider

as important as indoor concourses.

The student housing bui

the plan. Some aspects

ing and community facil

ding was the first demonstration of

of  i ts  design are appl icable  to  hous-

t ies  in  northern cormnunities.

The core of  the bui ld ing is  the 950 foot  long skylighted

galleria. The floor of the galleria, which encloses the

s e r v i c e  s t r e e t ,  h o u s e s  u t i l i t i e s .  T h e  galleria i tsel f  is

a shopping street, with lounges and cafes along its sides

a t “ s t r e e t ” level and housing units above (described in

Sect ion 3 . 1 7 ) . Most units have both an outdoor and indoor

view. Since l iv ing rooms over look the galleria, there is

some problem of noise in the dwelling units. It has been

al leviated by carpeted f loors and acoust ic-sprayed cei l ings 9

in the apartments, but it was decided not to carpet the

galleria i t s e l f .

Because of the linearity and repetition of the plan and be-

cause only one side of the apartment structures is exposed

to the weather, the bui lding was quite  inexpensive,  part ic-

ular ly  consider ing the amenit ies i t  af fords. The qalleria

can be connected to future buildings almost anywhere along

its  length.

,,
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3 H O U S I N G  L A Y O U T
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H O U S I N G  L A Y O U T

Recent ly  constructed housing in  the North ranges f rom simple

l o g  h o u s e s  t o  s o p h i s t i c a t e d  a p a r t m e n t  b u i l d i n g s .  V e r y  f e w

of  the examples in  th is  chapter  meet  the desirable  condit ions

f o r  t h e  s a t i s f a c t i o n  o f  h u m a n  n e e d s  a n d  f o r  e f f i c i e n t  s e r v i c -

i n g  a n d  e n e r g y  c o n s e r v a t i o n  w h i c h  a p p e a r  i n  Volume  I of this

study. However, many embody design concepts or  technical  e le-

ments which might  be incorporated in  new housing in  the

Mackenzie region. These span from the spat ia l  arrangement of

t radi t ional  housing to  the forms which der ive f rom factory

f a b r i c a t i o n  a n d  a  r e c o g n i t i o n  o f  e n e r g y  c o n s e r v a t i o n .
●

T h e  scale  of  the  drawings  in  th is  chapter  i s  1:200.

i
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3 . 1 T R A D I T I O N A L  H O U S I N G  F O R M S

T r a d i t i o n a l  n a t i v e  d w e l l i n g s  i n  t h e  w e s t e r n  a r c t i c  a r e

g e n e r a l l y  b u i l t  a r o u n d  a  c e n t r a l

t h e r e  i s  a  r a i s e d  p l a t f o r m  f o r  s

o p e n  l i v i n g  s p a c e .  U s u a l l y

t t i n g  o r  s l e e p i n g .

Access is  v ia  a  tunnel  with changes in e levat ion and door

f laps of  animal  hide. T h i s  a c t s  a s  a  h e a t  t r a p . I n  t h e

examples shown here insulat ion is  gained through massive

construct ion -  wi th  snow in  the case of  the ig loo or  sod

in the others. The sod houses are Alaskan  native houses,

T h e  f i r s t  u s e s  p i l e d  r o c k s  f o r  s t r u c t u r e ,  t h e  r e s t  d r i f t -

wood, whalebone or smal 1 poles. H o u s e  3  has an altef-nate

summer and winter entry. H o u s e s  k and 5 include a  storage

room at the entrance.

I g l o o

i

I
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3 . 2 ALASKA STATE HOUSING AUTHORITY

H P L A N

The H-Plan  was developed for natives by the Alaska State

Housing Authority who employed a Danish architect, Vetle

Jorgensen, to invest igate local  ethnic  needs and to prepare

designs. The plan was based on numerous visits to villages,

discussions with local people and observation of how they

were l iv ing in  exist ing dwel l ings.

Maximum flexibility in use of the space is achieved by con-

centrat ing the service elements -  bathroom, k i tchen,  heat ing

and storage - so that the remaining space can be used with or

w i t h o u t  p a r t i t i o n s . At night bedrooms can be partitioned.

During the day they can be left open for greater spaciousness

or  for  supervis ion of  p laying chi ldren.

The first four variations shown here are wood frame construc-

tion - 2(IO of these were prefabricated at Bethel, Alaska.

The last employs rammed earth - demonstration units were

bui l t  a t  Kotzebue and Nountain Villaqe, A l a s k a . Variat ion D

has ordinary bedrooms for movable furniture. The others

have bui l t - in  benches for  s i t t ing or  sleepin~.

LOG HOUSING

In an effort to improve hous ng in remote villages, the ASHA,

along with the Alaska Health Research Centre and private con-

s u l t a n t s , studied log house construction methods and planning

and introduced the three plans shown here. T r a d i t i o n a l  l o g

cabins in Alaska usual ly  are bui l t  d irect ly  on the ground and

are

des

The

alo[

subject  to rot ,  heaving and sinking. These plans are

gned for  p i le  foundat ions.

.

l iving space in houses A and B is very open, with bedrooms

g one side so that the plan can be oriented well to local

condit ions. House B has no entry vestibule - a basic essen -

t ia l  in  northern housing. Only house C has two exits -

another essential , though windows could be used

exits in the other models.

REMOTE HOUSING

These plans are based on a central I

bedrooms or storage on either side -

as emergency

ving area nsulated  by

rooms that do not re-

quire as high a temperature as the living space.

Other plan types in this program are described in the ASHA

publication “Alaska Remote Housing Implementation Plan” .

I
i

. . .
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3 . 3 GOVERNMENT OF THE YUKON TERRITORY

This is a well serviced and spacious house for areas where

basements can be built. The basemnt can be converted to

an extra apartment. Planning of the unit  is  not  except-

ional - there is  a  lot  of  space lost  to  corr idors on both

f l o o r s . Entry vestibules are not shown, though with minor

changes they could be bui I t in. Like typical  “southern”

houses , t h e r e  i s  l i t t l e  o p p o r t u n i t y  f o r  a l t e r n a t e  u s e  o f

bedrooms as living  space, or  of  part  of  the l iv ing space

for  s leeping.

The placement of windows on only two opposite walls probably

s i m p l i f i e s  c o n s t r u c t i o n  a n d  may allow  bet ter  or ientat ion than

if  a l l  wal ls  contained openings.

3 . 4 ONTARIO HOUSING CORPORATION

This is a b a s

four bedrooms

allowinq l i t t

c plan which can be extended from three to

As in the Yukon house the plan is fixed,

e  f lexibi l i ty  in  the way the house is  used.

Rooms are much smaller and there is less storage space in

the bedrooms, but ample bulk storage is provided and the

entr ies seem wel l  protected.

The houses are prefabr icated and del ivered to the si te  in

two sections which are completely finished and include

equipment. The houses are spl i t  lengthwise in the 12-foot

width maximum for highway haulage. With this system hous-

ing conditions in remote areas could be upgraded at reason-

able costs.

COURT HOUSE

A r c h i t e c t : J.W.  F r a n c i s

These designs were made by J.W. Francis, former Chief

Archi tect  for  the Department  of  Indian Af fa i rs  and Northern

Development. The concept is  based on accessibi l i ty  of

open space and greenery to a house in the north. A c e n t r a l

courtyard, e n c l o s e d  b y  a  s k y l i g h t ,  f u l f i l l s  t h a t  f u n c t i o n .

Unfortunate ly , c irculat ion depends on a long corr idor .  I t

is not clear why the courtyard could not be used for access to

the rooms. The house is raised off the ground in order not

to disturb the permafrost and yet the courtyard is shown at

grade. Even if plants were grown in containers the ambient

temperature required in  the courtyard would af fect  the ther-

mal conditions of the ground.

.*

I

I
I

.
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GOVERNMENT OF THE YUKON TERRITORY
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Main f loor
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ONTARIO HOUSING CORPORATION

3 - Bedroom unit

Basement

4- Bedroom unit

.

3 . 5 COURT HOUSE

3 - Bedroom unit



3,6 NORTHWEST TERRITORIES HOUSING CO RPORAT

The first of these houses, known in some commun

the “matchbox”, m o r e  qeneral  Iy as the “512” heci

. . . . ●

O N 1
t i e s  as

use of

i t s  s q u a r e  foot a r e a , p r o v i d e d  a  r e l a t i v e l y  s e c u r e  a n d

w e a t h e r p r o o f  s h e l t e r  f o r  m a n y  n a t i v e s  i n  t h e  n o r t h  i n

the ear ly  days of  government housing. Though i t  is  out-

d a t e d  i n  s i z e  a l l o w a n c e , construct ion method and services,

i ts  open f loor  plan may cont inue to make sense -  more

e a s i l y  h e a t e d  t h a n  p a r t i t i o n e d  s p a c e ,  m o r e  f l e x i b l e  f o r

varying numbers of  occupants (see the ‘Dupont  House’  i n

t h i s  C h a p t e r ) .

The three bedroom house shown here is corr,mon  in many

communi ties . Pany nat ive users of  the house have com-

plained that  the design is  based on southern tradi t ions and

l a c k s  s u f f i c i e n t  s p a c e  f o r  a  large f a m i l y . A further com-

plaint  is  that  fami l ies of  varying sizes cannot  be accommodated

with a  standard three-bedroom house. These problems would

F

I
perhaps be less severe i f  p lanning were more open -  c loset

space along the outside wal ls  rather  than in the middle of

the house, r a i s e d  s l e e p i n g  p l a t f o r m s ,  m o v a b l e  p a r t i t i o n s .

There have also been nunwrous  complaints  about  the qual i ty
\

o f  c o n s t r u c t i o n  a n d  s e r v i c e s . The water  tank,  because f loors ,
were not  strong enough to  support  i t  e lsewhere in  the house, 1

I

was located in  a  storage roan  near  the outs ide door  (which

h a d  n o  h e a t  t r a p  v e s t i b u l e )  a n d  was o f t e n  f r o z e n .
I

The newer  four-bedroom house,  though  aqain mainly a “southern”

plan,  solves some of  these problems -  better  protect ion of

the water  tank and pipes,  more storage space,  a  weather  loci

at  the rear  door ( the “main” e n t r a n c e  s t i l l  u n p r o t e c t e d ) ,

a n d  b e t t e r  q u a l i t y  c o n s t r u c t i o n ,  finishinq a n d  s e r v i c e s .  ‘ h e

sieeping  area is well  i n s u l a t e d  f r o m  t h e  r e s t  o f  t h e  h o u s e

and the size of  the rooms is  generous,  but  the plan is  f ixed

-  t h e r e  i s  n o  e v i d e n c e  t h a t  p o s i t i o n i n g  o f  p a r t i t i o n s  c a n

be changed.

3 . 7 S T R A T H C O N A  S O U N D  H O U S I N G  - T O W E R  C O M P A N Y

A r c h i t e c t s : Sankey Associates

These semi-detached uni ts  and rowhouscs  are based on the

panel  construct ion n~thod developed by the Tower Company

L t d .  w h i c h  a l l o w s  a g r e a t  d e a l  o f  f l e x i b i l i t y  i n  arrange-

ment o f  p a r t i t i o n s . The uni ts  were designed for  a  dual

1’
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4 f u n c t i o n . Initia

for  workers  bui ld

family accommodate

k i t c h e n s .

3 . 8

ly they provide dormitory accommodation

ng the townsi te . They are converted to

o n  b y  m o v i n g  p a r t i t i o n s  a n d  i n s t a l l i n g

Eoth  the semi-detached and row houses are well  p l a n n e d ,

with fai rly large unobstructed 1  iving space,  ample storage

and weather locks.

F E R M O N T ,  Q U E B E C

A r c h i t e c t s : Desnoyers, $choenauer

These houses were designed for a new mining town (see

Chapter  1) ,  for  purchase by employees with a  heavy sub-

sidy by the company. A l l  t y p e s  shown

room models.

Though the design of the

are used, p r o v i d i n g  Iitt

h e r e  a r e  t h r e e  hed-

u n i t s  f i x e s  he w a y  i n  w h i c h  t h e y

e  o r  n o  f l e x  bility i n  p a r t i t i o n i n g ,

they were skilfully planned for  conventional  use. I n  t h e

t o w n h o u s e  a n d  s e m i - d e t a c h e d  u n i t ,  l i t t l e  s p a c e  i s  l o s t  t o

c i r c u l a t i o n . Much of  the centra l  area in  the bungalcw i s

corr idor ,  however,  and one of

room are extremely smal l .

Attached garages were prov

r e s i d e n t s  c o n s i d e r  d r i v i n g

means of “getting away”.

ded

an

he bedrooms and the bath-

for most houses since the

mportant  recreat ion and a
.

M a i n  e n t r a n c e s  a r e  w e l l  d e s i g n e d ,  w i t h  h e a t - l o c k  v e s t i b u l e s

and storage space for  outer  garments.

3

I

I
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11 3 . 9 FRO BISHER B A Y – R E P L A C E M E N T  S T A F F  H O U S I N G

A r c h i t e c t : Moshe  Safdie

These houses were designed to be prefabr icated f rom

structural  p lywood panels ,  beams and columns,  wi th a

f i b e r g l a s s  c o v e r i n g . They are raised off  the ground -

to  avoid problems of  permafrost ,  to  provide protected

space under the house for skidoos and other outdoor

equipment, a n d  t o  t r a p  c o l d  a i r  f r o m  t h e  e n t r y  v e s t i b u l e .

There is  extensive inside storage space at  the lower level

The geometry results from: the requirement  for  a  centra l

living  space onto which other spaces can open (common to

tradi t ional  housing forms);  modular i ty  ( the uni ts  may be

joined to one another  in  a  greater  var iety  of  ways and in

t i g h t e r  p a t t e r n s  t h a n  i f  t h e y  w e r e  r e c t i l i n e a r ) ;  f l e x i -

b i l i ty  of  p lan (segments can be l e f t  o u t  t o  p r o v i d e  b a l -

c o n i e s  o r  e n c l o s e d  f o r  a d d i t i o n a l  l i v i n g  s p a c e ,  t h e  d i n i n g

room could be enclosed for an extra bed or a bedroom could

be opened up to increase I’iving  r o o m ) .

Despite the advantages, the geometry results in corner

s p a c e s  t h a t  w o u l d  b e  d i f f i c u l t  t o  f u r n i s h . C i r c u l a t i o n

from one part  of  the house to  another  is  mainly  through the

l i v i n g  a r e a . T h e  p r a c t i c a l i t y  o f  t h e  i n d e n t a t i o n s  i n  t h e

p l a n  i s  q u e s t i o n a b l e . They increase the surface/volume

r a t i o , a r e  l i k e l y  t o  c a u s e  a i r  t u r b u l e n c e  a n d  h e a t  l o s s ,

and complicate construct ion.

.
E x c e p t  f o r  t h e  k i t c h e n , windows are on wai  1s protected from

d i r e c t  e x p o s u r e . T h e  c e n t r a l  a r e a  r e c e i v e s  d a y l i g h t  throuqh

a large double acryl ic  dome. A t  n i g h t ,  l i g h t  f r o m  t h e

inter ior  would g low through the dome,  having  a similar

c h e e r i n g  e f f e c t  o u t d o o r s  t o  t h a t  o f  a  glwing igloo.
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3 . 1 0 C H U R C H I L L ,  2 0  U N I T  A P A R T M E N T  B U I L D I N G

A r c h i t e c t s : The Churchi l l  Consort ium

This apartment bui lding

i n  t h a t  t h e  b u i l d i n g  v o

ing space. The sloped I

i s  u n u s u a l  ( e s p e c i a l l y  i n  t h e  n o r t h )

ume is  designed to create good liv-

oofs not  only m i n i m i z e  w i n d  r e s i s -

t a n c e  o f  t h e  b u i l d i n g  ( a l t h o u g h  t h e r e  i s l i k e l y  t o  b e

turbulence at  the eaves and clerestory),  they a lso create

g r e a t  s p a c i o u s n e s s ,  l i g h t  a n d  v a r i e t y  i n  t h e  o n e  b e d r o o m

apartments. T h e  s i m p l i c i t y  a n d  c l a r i t y  o f  t h e  s t r u c t u r e

must result in economy.

Planning of  the uni ts ,  a l  I  one-bedroom, is  consistent ly

c l e a r  -  s e r v i c e s  a r e  c o n c e n t r a t e d  a l o n g  t h e  c e n t r e  o f  t h e

b u i l d i n g  allwing f r e e  u s e  o f  t h e  r e m a i n i n g  f l o o r  s p a c e .

Storage space is  adequate and well placed. N a t u r a l  v e n -

t i l a t i o n  i s  e x c e l l e n t .

The corr idor  is  enl ivened by l ight  f rom the glazed entrance

lobbies and by glazing beside the apartment  entrance doors.

Recessing some of the apartment entrances modulates the

corr idor  space.

.

I
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3 . 1 1 C H U R C H I L L ,  5 0  U N I T  A P A R T M E N T  B U I L D I N G

Archi  tects: The Churchi l l  Consort ium
4

This

e xamp

ments

o f  t h

s a far  more complex bui lding than the precedinq

e , wi th  serveral  types of  one and two bedroom apart-

A t  t h e  l o w e r  l e v e l  t h e  c o r r i d o r  r u n s  t h e 1 ength

b u i l d i n g

changing elevat

changes in wa I

t h e  c o r r i d o r .

o c c a s i o n a l l y  j o g g i n g  i n  d i r e c t i o n  a n d

on via steps. I n - s e t  e n t r a n c e  d o o r s ,

t e x t u r e  a n d  w a l l  m u r a l s  f u r t h e r  e n l i v e n

O n  t h e  u p p e r  l e v e l  t h e r e  i s  a  c o r r i d o r

o n l y  i n  t h e c e n t r a l  p o r t i o n  o f  t h e  b u i l d i n g . Most upper

l e v e l  a p a r t m e n t s  h a v e  t h e i r  o w n  i n t e r n a l  s t a i r s ,  e n t e r e d

f r o m  t h e  l o w e r  l e v e l  c o r r i d o r .  T h e s e  a p a r t m e n t s

f u l l  w i d t h  o f  t h e  b u i l d i n g .

The corr idor  changes in  direct ion because the bu

designed in sect ions, e a c h  o f  w h i c h  i s  o f f - s e t  f

next . T h i s  m a k e s  t h e  b u i l d i n g  e x t e r i o r  i n t e r e s t

run the

lding i s

om the

ng and

c r e a t e s  a n  i d e n t i t y  f o r  s m a l l  g r o u p s  o f  a p a r t m e n t s  b u t  i t

h a s  r e s u l t e d  i n  v e r y  c o m p l i c a t e d  p l a n n i n g .  A s  a  r e s u l t ,

much of  the enclosed space seems to be devoted to circul -

a t i o n . Though the f loor  areas for  the one bedroom apart -

ments are approximately  the same as in the 20 unit  bui lding

(previous example)  they are much less spacious in character .

In a  p l a n  t h a t  i s  a s  c o m p l e x  a s  i n  t h i s  b u i l d i n g ,  p r o v i s i o n

o f  e m e r g e n c y  e x i t s  f r o m  e a c h  u n i t  i s  d i f f i c u l t ,  b u t  i t  a p p e a r s

t o  b e  a t  l e a s t  t o  t h e standard of  convent ional  apartment

planning.
.

.s
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CHURCHILL,  50 UNIT APARTMENT BUILDING
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RESOLUTE

A r c h i t e c t :

B A Y ,  N.W.T.

Ralph Erskine

Designed by Ralph Erskine, these houses are undergoing

some modi f icat ions as working drawings are  prepared by

the Canadian associates. I l l u s t r a t e d  h e r e  a r e  t h e  o r i -

g i n a l  d e s i g n s  f o r  t h e  f r e e  s t a n d i n g  d w e l l i n g s .  O t h e r

housing proposed for  the new town of  Resolute Bay is  in-

corporated in  a  cont inuous per imeter  wind screen bui ld ing.

The houses are angled for aerodynamic reasons. Despi te  a

number  of  t ight  corner  ang

and i t  appears possible to

The planning minimizes cor

seems spacious and open.

es most  inter ior  space is  usable

a r r a n g e  f u r n i t u r e  r e a s o n a b l y .

idor  space and the l iv ing area

I
I

In the one storey  house the two outside doors are  c lose

t o g e t h e r . An emergency exit would be more useful at the

opposi te  end of  the house f rom the main entrance.

T h e  s t r u c t u r e  a l l o w s  i n t e r i o r  p a r t i t i o n s  t o  b e  m o v e d .  I n

the f i rst  stage of  the new town development  one of  the

bungalows is to be used as a classroom.

One storey and two storey houses are to be bui l t ,  pre-

s u m a b l y  t o  t e s t  t h e  e f f e c t i v e n e s s  o f  e a c h .

SVAPF’AVAARA,  S W E D E N

,

A r c h i t e c t : Ralph Erskine

A S in t h e  U n i v e r s i t y  o f  A l b e r t a  s t u d e n t  h o u s i n g ,  a c c e s s  t o

t h e s e  3-storey  apartments in  northern Sweden is  by sta i rs

serving two apartments per  f loor . Thus , a l l  u n i t s  a r e  t h e

f u l l  w i d t h  o f  t h e  b u i l d i n g  a n d  h a v e  c r o s s  v e n t i l a t i o n  a n d

a  v a r i e t y  o f  v i e w .

Bedrooms are on the north,  l iv ing and dining area on the

south . The balconies on the ~outh are  hung f rom the top

~f the bui ld ing to  avoid the dissipat ion of  heat  which would

resul t  f rom connect ion to  the main structure.

The layout  of  the u n i t s  i s  v e r y  s i m p l e  a n d  c i r c u l a t i o n

space is minimized.

I

L
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3 . 1 4 T A P l O L A ,  F I N L A N D

T h e  t o w n  o f  Tapiola is  at  la t i tude 60
0 1 0 ’  a n d  l o c a t e d  6

m i l e s  f r o m  t h e  c e n t r e  o f  H e l s i n k i . The Asuntosaatio

H o u s i n g  F o u n d a t i o n  w a s  c o n s t i t u t e d  i n  1951,  and in the

s a m e  y e a r  i t  a c q u i r e d  t h e  67o acre rural  s i te  for  con-

struct ion of a model “ g a r d e n  c i t y ” . The Housing Foun-

d a t i o n  i n i t i a t e d ,  d e s i g n e d ” , bui l t  and cont inues to manage

the town of Tapiola, whose populat ion was 16,000 in  1 9 7 3 .

There is  a  reasonably wide range of  income and approximately

90% of  the populat ion cwn their  own homes -  whether  apart -

ments or houses.

T h e  o v e r a l l  d e n s i t y  o f  h o u s i n g  i n  Tapiola is  low,  but  uni ts

a r e  s i t e d  i n  v e r y  t i g h t  c l u s t e r s  i n  o r d e r  t o  p r e s e r v e  t h e

n a t u r a l  c h a r a c t e r  o f  t h e  t e r r a i n . A l l  b u i l d i n g s  i n  t h e  t o w n

a r e  s u p p l i e d  w i t h  h e a t i n g ,  h o t  w a t e r  a n d  e l e c t r i c i t y  f r o m

a  c e n t r a l  p l a n t .

– T E R R A C E  H O U S E S

The terrace h o u s e

and l iv ing spaces

houses in the row

has a s imple

at the upper

increases u n

plan wi th the main entrance

level . The set-back of

t  i d e n t i f i c a t i o n  a n d  p r i v a c y .

At  the lower level  is  a  sauna which is  standard to Finnish

housing.

/’&i*/mm
%

‘  ‘ – P A T I O  H O U S E S

—

T The patio houses can
~m

..!+=- i:;yof patternsw= ,Protec

this p

%-”’”;’ Ih”use”

be attached, o n e  t o  t h e  o t h e r ,  i n  a

The house is  generous in  i ts  dimen-

yet a high degree of  pr ivacy can be maintained even

h i g h  d e n s i t y  o f  s i t i n g  w h i c h  i s  i l l u s t r a t e d .  I n

an the sauna is  contained in  a  wing which has a

ed outdoor  connect ion to  the main body of the

T h i s  i s  t y p i c a l  i n  F i n l a n d .

*
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3 . 1 5

Si te  P l a n

3 . 1 6

JACOBS HAVN,  GREENLAND

Architect: Henning Larsen

Jacobshavn is a small  hamlet in Greenland consist ing

m a i n l y  of s i n g l e  d w e l l i n g s  b u i l t  d i r e c t l y  o n  t h e base

rock. T h e s e  rowhouses  were designed to  f i t  into  the

c h a r a c t e r  o f  t h e  h a m l e t  w h i l e i n c r e a s i n g  t h e  d e n s i t y

t h e y  c a n  b e  b u i l t  s i n g l y ,  i n  g r o u p s  o r  i n  r o w s . They

employ  a Swedish prefabricat ion system.

T h e  p l a n  i s  s i m p l e  a n d  w e l l  d e f i n e d .  T h e r e  i s  a m p l e

storage at  the entry ,  though none is s h o w n  in the bed-

rooms -  movable wardrobes probably are the custom. In

t h e  c a s e  o f  t h e  b a c h e l o r  u n i t  t h e entry vest ibule  may

be too cold f o r  b a t h r o o m  a c c e s s .  T h e  s t a i r c a s e  i s  mre

compact  than the stra ight  runs or  r ight  a n g l e  t u r n s  s t a n d -

ard in  North America, but  the angled t reads are not  as

s a f e .

KIRUNA,  S W E D E N

A r c h i t e c t : Ralph Erskine

This apartment  bui lding is  aerodynamical ly  shaped in plan

and sect ion to reduce heat  loss. The longer  s ide faces

//m)

s o u t h ,  t h e s h o r t e r  s i d e  f a c e s  n o r t h . Balconies are hung

f r o m  a  s e p a r a t e  s t r u c t u r e  t o  a v o i d  d i s s i p a t i o n  o f  heat.

w\b
.* 0. $

Pda-’l w 8
“*

i I. ,=4=  ,, . * ‘——
,.- :.. 9. .

.: =~
~“

● O .

,.,’. . . .A ..* ~-.. -*.*-  -.- . . . .

The angle of  the wal ls  is  slight e n o u g h  t h a t  i t  d o e s  n o t

i n h i b i t  u s e  o f  t h e  i n t e r i o r  s p a c e .
.

The

u n i t

two south

have a c

facing apa

tear, Iivab

rtments

Ie p l a n

and the one north facinq

, tiiith l i t t l e  u n u s a b l e  c i r -

c u l a t i o n  s p a c e . T h e  p l a n n i n g  o f  t h e  l a r g e r  e n d  u n i t s  i s

n o t  a s  c l e a r . Since the three smal ler  rooms are connected

a n d  w i t h o u t  i n d e p e n d e n t  a c c e s s ,  i t  i s  d i f f i c u l t  t o  s e e  h o w

they are used.

!-,

.

. .
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3 . 1 7 UNIVERSITY OF ALBERTA STUDENT HOUSING

Architects: Di amend and Myers

T h e  t o t a l  p r o j e c t , of which housing is a part, is described

in Chapter 1. The structure serves the mult ip le  funct ions

of providing space for shops, recreation and student accom-

modat ion and creat ing cl imate control led c irculat ion through

the campus. These features and the character ist ics of  layout

and access to the uni ts  are re levant  to northern condit ions.

The housing units are designed for one, two or four person

occupancy, each unit having its own bathroom and cooking

f a c i l i t i e s . Access to a l l  uni ts  is  by stairs  f rom the inter-

i o r  s t r e e t  a t  l e v e l  3 . The clustering of units around the

stairways e l iminates the

p u b l i c  c o r r i d o r . S i n c e

c o n t r o l l e d  galleria,  the

“outside” year round and

comnunity. However, the

The problem of noise in

impersonal  character ist ics of  a

he living rooms face the

apartments can be opened

have contact with others

galleria is also a sound

cl imate

to the

in the

chamber.

he apartments is mitigated by carpet-

ing and acoust ic  sprayed cei l ings in the uni ts ,  locat ion of

bedrooms along the exterior walls, and hinged wood p a n e l s

that  can c lose the uni ts  to  the galleria.

Since the housing units

a t i o n , the standards of

less than for permanent

On the upper two levels

t h e i r  comnunal s p a c e  i s

are designed for  student  acconxnod-

space and storage are understandably

residence.

are 2-storey, 4-person units. Though

t h e  sam f loor  area as in  the uni ts

for 2 persons, i t  i s  t w i c e  a s  h i g h ,  g i v i n g  a  m o r e  o p e n  f e e l- 9

ing. The 2-storey arrangement allows the 7th floor to be

used wi thout  e levators, and economizes on construction and

servicing.

acrylic  dcme,

I I

I 1“1 parking  l\ I
Ill II I

Cross section I IL
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3 . 1 9

T h e  Groupe  Systemes  d’Abris of  the McGill S c h o o l  o f

A r c h i t e c t u r e  h a s  d e s i g n e d  a n d  i s  h e l p i n g  t o  c o n s t r u c t

a number of  exper imental  dwel l ings for  Indians in  north-

ern Quebec. T h e  h o u s e s  e m p l o y  solar col lectors along the

south facing wal l  for  space heat ing as descr ibed in Sect ion 5.

T h e  Mistassini house is  designed to minimize

The house si ts  on a  south facing s l o p e .  \Jal

s loped to  the north. The main l iv ing spaces

room) a l l  have direct  access to the solar  wa

spaces -  k i t c h e n ,  b a t h ,  s t o r a g e  a n d  s t a i r s  -

w i n d  r e s i s t a n c e .

s  and roof  are

(except one b e d -

1. S e r v i c e

are al 1 at the

r e a r , The angled wal ls  have been general ly  wel l  p laced so

that  t ight  corners are avoided and space is  usable. The

h o u s e  s e e m s  l a r g e  enough  for m-ore than one family though i t

is not clear whether the lower level would be warm enough

for  extra  bedrooms. There is  space on the roof  for  a  green-

house.

T h e  P o i n t e  Bleue house is  nnre c o m p a c t .  With l e s s  t h a n

h a l f  t h e  f l o o r  a r e a , i t s  a l l o c a t i o n  o f  s p a c e  t o  t h e  a c t u a l

l i v i n g  a r e a  s e e m s  t o  b e  a s  g e n e r o u s .  A l l  l i v i n g  a r e a s  a r e

a d j a c e n t  t o  t h e  s o l a r  walI a n d  t h e  s t o v e  i s  c e n t r a l  t o  t h e

house. I f  the rear  storage area had been located between

t h e  e n t r y  a n d  t h e  r e s t  o f  t h e  h o u s e  i t

t r a p .  A ’

i n t e r i o r

designed

D U P O N T

Architec

The arch

emp 1 oy

t r a d i t

mode rn

t e r n a t i v e l y  t h e  s t a i r w e l l  c o u

doors . Presumably one of the

as an emergency exit .

could act  as a heat

d be enclosed by

windows will be

‘ H O U S E  F O R  T O D A Y ’

s: Piano & Rogers

tects were commissioned by Dupont  to design a house

n g  s y n t h e t i c  m a t e r i a l s , c o m p e t i t i v e  i n  p r i c e  w i t h

onal h o u s i n g  a n d  p r o v i d i n g  f l e x i b i l i t y  f o r  v a r y i n g

l i f e s t y l e s .

S t r u c t u r a l  p a n e l s  o f  a l u m i n u m  s k i n  f i l l e d  w i t h  f o a m  i n s u l -

at ion are jo ined to one another  with neoprene gaskets. The

house can be supported on adjustable jacks.

I n t e r i o r  p l a n n i n g  i s  a s  o p e n  a s  p o s s i b l e . T h e  p a r t i t i o n s  c a n

be moved on retractable castors and are f ixed in place with

neoprene seals. Size of the house can be changed by adding

o r  s u b t r a c t i n g  p a n e l s  o r  b y  u s i n g  d i f f e r e n t  l e n g t h  p a n e l s .

This type of  dwel l ing could be advantageous in the north

because of i t s  s i m p l e  s t r u c t u r a l  s y s t e m ,  i t s  e a s e  i n  a s s e m b l y

a n d  i t s  h i g h l y  i n s u l a t i v e  m a t e r i a l s .

. .
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4 CONSTRUCTION DETAILS

—

T h e  c o n s t r u c t i o n  d e t a i l s  i n  t h i s  c h a p t e r  i l l u s t r a t e  a  v a r i e t y

of  solut ions to  part icular  problems encountered in  northern

b u i l d i n g . Reference is made to many of these examples in

Volume 1, Chapter 4, where construction is discussed in terms

of  requirements, constraints and the nature of  mater ia ls .

.

.

. .
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CONSTRUCTION DETAILS
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BARRACKS, THULE, GREENLAND
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1 . 1 0 CONCRETE BASEMENT,
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2.3 F’ANtL SY3itM>

2 . 3 . 1 TOWER CONSTRUCTION
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:,,.

Rc-af

f; b,e.aldss  corner  cove,

w a l l -LI’’’:’radrad’a



2 . 3 . 3 ZIP- JP ENCLOSURES, PIANO R R O G E R S

snug  seam  C - j o i n t

Hertfordshi  re rubber
neoprme  ● xtrus ion

A..  mrbus  ., .,JW

. . . . ●

k-w.”  ,n”g-.eam ,Oi”t

p l a s t i c - f a c e d  alumlnm

,m  fl ated Iocki  ng tube

a luminum u-
.ha.  nc  I m nforce -
mnt

S .  G.B.  s c a f f o l d i n g  j a c k

9

—

shear  joint
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2 . 3 . 4  Y T O N G  L I G H T W E I G H T  C O N C R E T E

,

I

!

Cast  in  place  beam,

i.sul  ated  t h e r m a l
b r e a k

p r e f a b r i c a t e d  ‘ltong panels

* w ~~
.l+

~_  .asti.placeflo.r. . . . . . . . .+,  . . . . . . . . . . . ,,.
-’.. . ..’. .~., :,” .“ ”., ,,. .. : , : / . .. . . . . . .

. . .

ri —— --
*I

i,
:. l-k p r e f a b r i c a t e d  Yt.m.g  panels

1=4
. ,.., ;1’

. ‘1

. ::.

. .
,.-

,.;. ‘. .:. -
. .  ” - .

: ..::. . .. . .
:!

.: ,.,  ,
.:,: ”:! :,.. . . . .1

:..:.
:.- .

2 . 3 . 5 MARANI.  ROUNTHEWAITE & DICK

Maran i , Rounthewai te and D

cast i n  place found,  tlon

ck for  the Department  of  Nat ional  Defense

6°86, x 60$ .  4>’  $teelhoil  w,. Danels
w,th circulatin.a  hot  water

. . . . flash, ng

6“ X  68’  X  318’, steel  anqle
bolted co r e e f  &  wall

INS  ULATEO  PANEL,
10,  3“  x 3,1’,  x y, tl*,r ,a,j,Jer
fram  filled with 31’  thick  Dc,ly.
strene ios.  lat ion S s h e e t e d  both
sides w,ch  i,, thick plvd  and
e x t e r n a l  IY  w, th 2 2  q.  sheet steel
f i n i s h e d  with  b a k e d  a.ryli.  ,namI hfl H

Panels  b o l t e d  to cleats  . .
5P..  joists  at j.ncr ions

Amstrong  2hrlfire  r.ti.9j
a c o u s t i c  c e i l i n g  w i t h
Co”CSa  t e d  .U,  W. SIOn

10 °68s x 6’8ss X4(S sreel h.llm
panels  with  clvc.lating  hot water

2+” CO”.,, te 0“ ,c,. I d..k

d“ro dyne  d u c t  sealer  t a p e

angle  cleats on Iadde,  f,am bolted
th. u’  thermal  break co ‘U’ ,hap,
.Cmnectors  .“ 2,0!,  ctrs.  ● n g a g e d  b y
bolts ty, ng  s t e e l  hol  la. paoels

L

~~

20,0,, x 3,4,, x 4$8  ,teeihc.llcu  panel,
w i t h  c i r c u l a t i n g  hot water

steel b e a m  fire proof. d with
9W,0C  plaster b o a r d

(n.  ul. ci.an  s i m i l a r  to that of wall
u r e t h a n e  therwl  break pad  .n cleats  on  s t e e l  b e a m  for
top of column tY:.9  steel hollow  panels

clear
.

., .-



D ,:!4 MODULAR CONSTRUCTION

‘4.1

k

BP\~OHIO  OPERATIONS CENTRE,  PRIJDHOE  BAY, ALASKA

..-. ●

.

---------------LLkiii4---------------.: .!  ,..  .,,?..:,,.{.  ,. ,:::,~y’,:  .,,.; ;Y.:,

pre-a.  seablv barged to
at Seat  I Ie Al  .*ka

s,de  v,ew  of  pre-..  mleded  IImdule

B---------------., .,..;-:,.!. :.$... .,..  ! .: .;, ,.,,:,..,, . . . . . . . . . D-------  . . . . . . . ., , , . . . . .,,, :,’  :! . . ‘. ‘,. ’.’ ‘“:,  ,:’.:,. . . . . .

revved  CC.  s, te plac.d  o n  Pcle
found.t  IO.

H

u

: ,,,,.  !.::; ,: ,: ,~,  ,..:,.:  :.,:;; y, .,,, .:,.  ‘ ,.; ,,  ; .,
,. . . .,,  .

pre-assema led
W30d  f,aml
module

c.mcrece  boa t o  take t r a n s p o r t
and  provide  stability in place

1..4s

/
SC-i skids  t o  Cak.  t r a n s p o r t  loads

Ill

I

—

I

I
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ROOF

3.1. f EXAMPLES BY AXEL CARLSON

Ins.l  atton c
clnwaus  t o
corn.  r

3 . 1 . 2 FERMONT,

3 . 1 . 3 TOWER

SCHOENAUER

,old root cavl tv

flyscr.e.  to stop snw

\
u

f.scl. board  to de fl. ct  wind

. . .

/--

fly ser... to stop  *.M

9

Cavl  tv

●

1

1

t
[
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i FLOOR

2.1 S(!HOOL,  BAKER LAKE, DEPARTMENT OF PUBLIC WORKS, N.W.T.

TT --,-

I n s u l a t e d  cavity under  floor

spray-c+  i n s u l a t i o n  w i t h  fl re r e t a r d a n t
and  ● l 1A ..m covering

suspended soff I t

3.2.2 SCHOOL,

hot ● i r  d“ccs  s l i g h t l y  to warm  ● n d
p r e s s u r i z e  the flcor cavity

.apo.  r b a r r i e r  s e a l e d  arotmd  joists

Plwood  ● x r e r l o r  sheathl.  g

.Lr — steel  s t r u c t u r e

—

. .



3 . 3 W I N D O W S

3 . 3 . 1 FROBISHER  BAY HOUSING,  MOSHE SAFDIE

y

1, ~
,!\ ml I led  2x6 by  w,nd~  m a n u f a c t u r e r

pr. -..  sert,led with  sti-frame%  to
1.s.,.  watertl ght seal

!,

il I

— ._, J 1 !J-. ,—,.+. ~,, ,, T.-

I

k1 “+_ sta.d. rd Pel 1 .  o p e r a b l e  -d windas

-
ml  I led 2x6, pre-,s.eti)ed ~% ,bove

SOUND,  HADLEY,  FREEMAN,  MUTRIE3 . 3 . 2 STRATHCONA

dwble dan wlndm

\

&

:-
,..1

,~?able ins.  lat.d

v8nt pan.  I

flyscre.n - .
co  stop  snau

fl ● sh

cedar  trim

2-p.  rt palys.l  fiti s e a l a n t

, - - -

3 . 3 . 3 ZIP-UP ENCLOSURES, PIANO & ROGERS

. . .

.

●

I

1
{

Y
,,, , s t r u c t u r a l  foam

..w ren. :1,
in$.  ].t. d p..e  I,

zipper

~“

- -  ““* f’”shw!th ● x t e r i o r

I

3 . 3 . 4 STUDENT HOUSING,  DIAMOND & MYERS
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5 ENERGY AND UTIL IT IES

Although there are many examples of energy and utility SUPPIY

to bui ld ings,  which are more ef f ic ient  than the normal  pract ice,

there is to date no comprehensive experience of this kind at

a community scale. The examples in this chapter are of building

elements, equipment and systems which have some application to

northern communities. The more sophisticated, complete systems

are current ly  economical ly  unfeasible ,  but  further  development

may bring them into a reasonable cost range.

.

.
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5 E N E R G Y  A N D  U T I L I T I E S

5.1

I

2

3

4

5
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7
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SOLAR HEATING

HOUSE, CAMBRIDGE, ENGLAND

SCHOOL, WALLASEY, ENGLAND

}IOUSE,  MISTASSINI,  QUEBEC

HOUSE, POINTE BLEUE, QUEBEC

HOUSE, COTE NORD, QUEBEC

OFFICE BUILDING, DETROIT

GRAVITY SOLAR COLLECTOR

REFLECTORS

5 . 2 INTEGRATED SYSTEMS

1 CANWEL  WASTE MANAGEMENT

2 MODULAR SIZED INTEGRATED SYSTEM

3 INTEGRATED WATER/WASTE SYSTEM

4 SOLAR/WIND TOTAL ENERGY SYSTEM

5.3 TOILETS

I CLIVUS MULTRUM

2 HUMUS CORPORATION

3 RECIRCULATING CHEMICAL

5.4 DISTRIBUTION METHODS

1 O R I G I N A L  UTILIDOR,  lNIJVIK

2 EXTENSION UTI LIDOR,  INUVIK

3 WALK THROUGH UTILIDOR

4 SETTLEMENT UTI LIDOR,  TOWER COMPANY
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5 . 1 SOLAR HEATING

5 . 1 . 1 HOUSE, CAMBRIDGE, ENGLAND
4

Designer: Alexander Pike

m a s s i v e  w a l l  f o r  -
thermal  ,toraqe

(~ ““” ‘r “’=’”10’

t h e r m a l  storage  tank

5 . 1 . 2 SCHOOL, WALLASEY, ENGLAND

Archi tect :  Emslie M o r g a n

I
F? I IIH

I I

nmssive  CO”< fruct ion light  fixtures

f o r  t h e r m a l  storage ( h e a t  s o u r c e )

f ‘2‘i

5 . 1 . 3 HOUSE,

5.

Designer:  Mc
o f

South
>

MISTASSINI,  QUEBEC

G i l l  School  fifi

c : Un3cd s t o v e
I I

(Chernml c o l l e c t o r s )

m o v a b l e  i n s u l a t e d  c u r t a i n

1 . 4 H O U S E ,  POINTE BLEUE, QU~BEC

Designer: Mc Gi l l  School
of  Archi tecture

concrete  block

south

(
I

,
(
(

,double  glazed
solar  wall

r e v e r s i b l e  r e f l e c t o r
c o l l e c t o r  p a n e l

5 . 1 . 5 H o u s E ,  C O TE  NORD,  QU E B E C

I

I

.

Designer:  Mc Gi l l  School  of  Archi tecture

solar  c o l l e c t o r

( c u r t a i n  o f  mmcal

m o v a b l e  i n s u l a t e d

strips)

w a r d r o b e
1 /

c.rtain -
s l e e p i n g

I .

,0.  k
so.  th t h e r m a l  storage arc.

a

scale 1:200
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5 . 1 . 6 OFFICE
d

Architect:

June  22 ,  II a .m.  .  .

>

March 2 2 ,  17 . . . .

. ’

‘\\

December 72,  11 a.m.
,  - - - -

.
. ..  .

BUILDING, DETROIT

Gunnar Birkerts

?’=--- .
/“ --’2’

1
&-=-.
/ “ .’,, ,

.  . . >

1

5 . 1 . 7 GRAVITY SOLAR COLLECTOR

—.— -—

“p ~!1],
~.

I

p.efin  ished  metal  light

/
r e f l e c t o r  shield

!n$. laced clear glass

In  thermal break franw

.
d o u b l e  layer polyethylene

&a’n’edb’ack
S e c t i o n  A  through c o l l e c t o r ,..1,  1:20

5 . 1 . 8 REFLECTORS

30”C

4

show.  in position  ac  t. indon ,Ca!e 1:100



1
5 . 2 INTEGRATED SYSTEMS

I

I
I
t

Focal, Water, Air, Wind, and Sun - All are part

. . .

of t h e  house’s t o t a l  energy  s y s t e m

..+ . . ..------.S ‘--–g,,,:191  Ba8m@*#Boamlnl  mlmlmnaaaaaa##9#

: : :
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. :

: :
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:
:
:.
:.
:
:
:
:
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g

102 X%R4*L,,,,,,
C02 llllololll111111111111810wnm1111*11M1wl*Mm ltlwMlllo91111wllwln*olw  fflwwlw—

A :
FOO  d ~ ~

as’’F’-*--*-m!T i
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..— E x h a l a t i o n

H e a t  L o s s

H u m a n

Funct i o n s

Inqest  i o n

E x c r e t i o n

I
1
I

\\, , ●✎L %
. . .

. . . . #

.  .  .  .  .  . . . ” . . . . . .

R e f u s e

M a n a g e m e n t

:( I 4 1 .
:
.

C o m p o r t i n g S e p a r a t i o n

II
J] I I

Orqanic
mnbennmn H e a t . . . . . . . . . . . Food _ R e c y c l i n g - – – - —  M e c h a n i c a l

— Air ----C Water —  G a s Electrical

The pr inciple  of  integrated systems is  exempl i f ied by the

above diagram of the Cambridge house, designed by Alexander Pike.
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5.2,1 CANWEL WASTE MANAGEMENT

4

CE~RAL MORTGAGE AND HOUSING CORPORATION/ONTARIO RESEARCH

RXIN’DATION

1
Domest i c

R e f u s e

F a m i  ly

Cwelling
v

C o m p l e x
L i q u i d

4 W a s  t e s
#

t 7

, ●

C l e a n

W a t e r
● ~

H o t  W a t e r ,

S p a c e  H e a t i n g Was  t e f
o r * H e a t

n

A i r  C o n d i t i o n i n g

J 4

M a k e - u p  W a t e r I

W a s t e  G a s  L i n e s

Wa te r L i nes

! C l e a n

c o o l

—  —  ————  — — — — E x h a u s t

T
\

I H o t  W a t e r  f o r

F e e d - b a c k  &  C o n t r o l ! D o m e s t i c  U s e

S y s t e m  f o r

Combustion-Rate

“n k

cD~stic

S o l i d

W a s  t e s

F u e

i

L
o
.
m
L
.-
C
.-
LI
c

-r

- “cOmbus’iOnAir
R e c l a m a t i o n Landfi II

I

F e e d  B a c k  &  C o n t r o l
+ for C o m b u s t i o n  A i r

A s h  a n d

N o n  C o m b u s t i b l e s

.

C o l d

-Water

i
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5.2,2 MODULAR SIZED INTEGRATED SYSTEM

U.S. DEPT. OF NOUSING AND URBAN DIIVELOPMENT/NATIONAL

AERONAUTICS AND SPACE ADMINISTRATION

C o n c e p t :

I * JC l o t h e s

D rye r D r i n k i n g

W a t e r

H e a t i n g  a n d W a t e r  P l u m b i n g
C o o l i n g

(Ceiling  P a n e l s )
S u b s y s t e m

H e a t i n g ( W a t e r  S a v i n g

C o o l i n g  f o r
E q u i p m e n t )

W i n t e r
S u m n e r

A i r  C o n d i t i o n e r W a t e r

1

( A b s o r p t i o n D i s t i l l a t i o n

Cycl I
6 > c

H e a t
(VapOJr

C o m p r e s s i o n )
T o i l e t

P o w e r . F l u s h

S o l i d

- W a s t e s

v POwe r

G e n e r a t o r
B

H e a t
(Bray ton

W a s t e  W a t e r

R e j e c t i o n
C y c l e ) ) . +Treatment

( R o o f
A T

F a c i l i t y

C o o l  inc) P u m p f
S o l i d  W a s t e

(C;~~~~t;nd

( E l e c t r i c i t y
N a t u r a l  G a s

P

House  ho i  d

W a s t e  H e a t

‘e”p’e’*’:’’’a’H’”r
--4, .1D i s t r i b u t i o n

I Appliances  I

Quanti t i e s :

P o t a b l e

W a t e r  Supply F
57 I./day I

D r i n k i n g  W a t e r
2 3  I./day

I I,
11 JL J J i

13, Y1[
L a v a t o r y S i n k

1-

Reci rcu- Recycle R e c y c l e

0  I . / d a 4 2  I./day’, Iating Oishwashing

I S h o w e r

L a u n d r y
30 I./day 57 I./day

I I 115 I./day I
I

I
I

I

I L 1- — — —  - - — -  ——-—
*

—+
d.—-——  — - — —  ---—— ———- ---—-  ----—-  .&

o

W a t e r f - - - -  . - - - - - - - - - - - - - l

T a n k D i s t i l l a t i o n

V a c u u m
2 4 0  1 .  /day

*- .  .  .  ..-+J...+J l.c~-~

{

O r g a n i c  W a s t e s

5.5 kg/day f:* I
~ t

i i
I S o l i d s !

;U

F o o d  W a s  t e
34 I ./day ~ G r i n d e r ,

+---------- . . . . ..-” . . ..”_. ”.-.i.___._..-< ~ 1.8 kg/day —  C l e a n ,  P o t a b l e  W a t e r

S i n k  W a t e r
4  I  . / d a y

- - - - - - Contami n?ted W a t e r

~
S O  I  i d s  C o n c e n t r a t e..--.—.

‘es’~f~~~+sizl ‘:
‘  I n c l u d e s  23 I./day f o r  Cookinq

*;$ P r i  m a r i  Iy P a p e r  P r o d u c t s

.

[

.



. . . . ●

5.2.3 INTEGRATED WATER/WASTE SYSTEM

U s .  NAVY

w ‘Hm
1 I

I

P Ump

m
u
.

z
-,

2 R e a c t o r C o n d e n s e r

a

%
:

1 1

m C y c l o n e F r e s h w a t e r

S e p a r a t o r S t o r a g e

I

A s h
+

5.3.4 SOLAR/WIND TOTAL ENERGY SYSTEM
SMXEY YUNICK

P Ump

F=W i n d

T u r b i n e

c1AC
Generator

.A&

1
[ ~*1Bot  Ier

I

F e r t i l i z e r

Amnon  i a
.,
c

2 T
: H+thanol 4

o r c

T >
M e t h a n e &

4
L

> u

z Re former 2 .“
:
L
g

\
Carbon

E l e c t r o l y s i s
cell I

* TT
[*HSteam

Leneracor
Engin.

,,
:1

- ‘c

.
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5 .3 TOILETS

5 . 3 . 1 CLIVUS  MU LTRUM
4

.e.  t stack

I

&
t04  Iec

ki tche. waste

p I

,.->.

l\

,..-
=.

\

+ ● ccess
. . . . . . .

for Comoc.,  t

5 . 3 . 2 HUMUS CORP.

!evelle, lmto,

Ve.cllatlca-pipe ,
I Fan

level  1.,

heaters  —

* t a l e  1:15

.
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5 . 4 . 1 ORIGINAL

.

UTILIDOR,

.

NUVIK

al.m,  mu,m ,Caf panel

a luminum panel

f, breq,  a,, ,n,  u,at  (on

I ~, , 1/ I

\

5.4.2 E X T E N S I O N  UTILIDOR,  INUVIK

c., r.9ated steel  mpe  “1, Ch
spray  on ,. SUI.  C,O.

I

5 . 4 . 3 WALK THROUGH UTILIDOR

D(pes

I
ma, .

/

5.4.4 SETTLEMENT UTILIDOR,  TOWER COMPANY

,?0!..3  r

supply

re 1 -phone

r,q;  d foam  I.su 1.1,0.

9r...lar  insulat!m

Water,  s e e r ,  hot ware.

I ,!

. . . . ●

.

and fuv fuel 0,1 I i .e5
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All drawings in  th is  volume,  wi th the except ion of  Svappavaara,  have

been redrawn by van Ginkel  A s s o c i a t e s . Information has been obtained
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