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PART 



BACKROUND 



Knoxville was founded in 1775 when James White 

settled a homestead on the fork of the first creek and 

the Tennessee River. The city is named for General 

Henry Knox, Secretary of War,under George Washington. 

The city became the capitol for the territory south 

of the river Ohio in 1789. 

Knoxville grew slowly due to poor means of trans

portation through the Smokey Mountains to the east. 

In the Civil War, Knoxville was confederate occupied 

but strongly pro-union. Knoxville's mountain isolation 

from the economies of the north and south kept it out of 

sectional arguments and in fact, eastern Tennessee 

voted not to secede from the union but were outvoted by 

the other parts of the state. 

After the war, Knoxville was a cnetral point in the 

growth of railroads and therefore experienced tremendous 

growth itself. 

The University of Tennessee, located in downtown 

Knoxville, was formed in 1794 as Blount College... 

became the University of Tennessee in 1879. Today the 

university has an enrollment of over 30,000. 

Knoxville is located in the Tennessee River Valley, 

just west of the Smokey Mountains in eastern Tennessee. 

The city is situated 

"close to the center of that portion of the United 
states lying east of the Mississippi River and south 
of the Great Lakes, providing easy access from major 
markets and population centers. It is estimated 
that seventy million people live within one days 
drive of Knoxville. 

Today, Knoxville has a population of 453,147 

(1970 S.M.S.A.) and is headquarters of the Tennessee 

Valley Authority (T.V.A.). 

Knoxville supplies workers for Oak Ridge National 

Laboratory (O.R.N.L.) in the "Atomic City" just to the 

west. The city is now an important transportation center 

for rail as well as auto. Three interstates merge in 

Knoxville; 1-40 from the Atlantic Coast to the Pacific 

Coast, 1-81 from New York to Knoxville and 1-75 from 

Michigan to Florida. 

1) K.I.E.E. INC.,A SUMMARY of PLANNING ACTIVITIES, 
(1979) 



Knoxvillians are generally young, hard working people 

Most start work at 14 years of age and the greatest 

percentage (48.9%) are white collar.workers. Employment 

opportunities created by T.V.A. and the University of 

Tennessee, contribute greatly to this figure. The 

average family income (1970) was eight thousand dollars 

with 14% of the population under the poverty level 

and 14% above fifteen thousand dollars. Knoxvillians 

then, are of modest means. Intrestingly, Knoxvillians 

are stable people with 75% having been born in Tennessee, 

and 15% from surrounding souther states. Finally, 

Knoxvillians are strongly Republican in politics. Since 

the end of the Civil War in 1865, no Democrat has 

represented Knoxville in congress.... This, in an area 

known to Democrats as "the solid south". 

For six months in 1982 (May 1-October 31) Knoxville 

will host an International Energy Exposition. "Energy 

Expo '82" is an official expo, registered with the 

Bureau of International Expositions (B.I.E.) in Paris 

and will follow Expo '67 (Montreal) Expo '70 (Osaka) 

and Expo '74 (Spokane). 

Energy was chosen as the theme for expo '82, 

because it is the primary force in shaping the 
quantity of life for the people of the world. New 
technology must be developed to conserve energy, 
to extract and consume energy efficiently, to harness 
the long lasting and renewable sources of energy, 
and to carry on the search for new sources of energy. 
This is a challenge for the entire world, and energy 
is an appropriate theme for an International 
Exposition.^ 

The exposition will provide the best opportunity 
for industries and governments to present a 
co-ordinated look at new developments and solutions. 
The knoxville area, because of its energy contribu
tions in the past and its planned programs for 
the needs of the future, offers an ideal location 
for an Energy Exposition for these proposed inter
national exchanges. There has developed in the Knox
ville area a massive energy base constituted of 
research, development, demonstration, and produc
tion. The development of this base began with 
the formation of the Tennessee Valley Authority 
(TVA) in 1933, and the creation of diverse energy 
operations at nearby Oak Ridge in early 1940. 
And the University of Tennessee Knoxville, because 
of its association with and proximity ot these 
organizations has over the years developed into 
one of the nation's leading institutions in energy 
related research and development. 

Today, the Tennessee Valley Authority is the world's 
largest utility system, producing electric power 
from coal, nuclear energy, and hydroelectric plants. 
TVA is a major force in inergy-related research 
and demonstration programs. 

Oak Ridge National Laboratory (ORNL) is operated 
by Union Carbide Corporation Nuclear Division, 
for the Energy Research adn Development Administra
tion of the U.S. fovernment. It is on of the major 
national laboratories in the United States and 

2) K.I.E.E. INC. 
(1979) 

A SUMMARY of PLANNING ACTIVITIES, 



has been the prime center for the research and 
development of nuclear energy. Research and demonstra-
tionprojects include the Liquid Metal Fast Breeder 
Reactor, the High Temperature Gas Cooled Reactor, 
and various projects in the field of solar energy 
and nuclear fission. There are other significant 
programs in coal technology and energy conservation. 
Over the years the professional staff capabilities 
of ORNL have broadened to include efforts in 
environmental analysis and ecology land use 
analysis and planning, economics, and other di
versified research areas. 

The Energy Opportunities Consortium (EOC), con
sisting of T.V.A., ORNL, and University of 
Tennessee was formed in July of 1975 to pormote 
energy research and development conservation. 
EOC provides a formal channel for support from 
these energy oriented institutions for Expo '82. 

The Exposition must include a demonstration of 
the installations and projects in the vicinity. 
The following map locates significant sites which 
would be of interest to Exposition visitors. 
Among the many sites are: 
*the world's largest nuclear generating plant 
*several hydroelectric plants 
*the world's largest pump storage unit 
*numerous coal fields 
*a solar energy project 

In support of the Exposition, EOC will be respon
sible for assistance in several areas: 

*the actual use of new energy-conserving tech

niques in structures used for the Exposition 
*the use of advanced systems to furnish utilities 
and services for the Exposition site 

*the selection of advanced energy systems for 
exhibits 
*the planning of energy education and public 
awareness programs , 
*the planning of a series of technical symposia 

As the energy theme relates specifically to the 
overall success of an international exposition 
in Knoxville, three points should be carefully 
considered: 

1) For those nations whose energy technology and 
sources of production are in advanced stages 
of development, the location of Knoxville, Oak 
Ridge, the coal fields of Appalachla, the lakes 
and dams of the Tennessee Valley Authority, the 
academic facilities of the various universities, 
and the very essene of the thematic planning 
of the site and its public purposes are all 
self evident bases for serious investigation 
by exposition participants. 

2) For those nations whose technology and develop
ment is not so advanced, a major contribution 
might be a statement of need for energy conserva
tion by the more advanced states, or a dialogue 
with other nations in pursuit of new tech
nology and new sources, and development of tech
niques both for new energy sources and for 
conservation measures. All of these threads 
are common to all countries and should lend 
a strong thematic impulse to an exhibit by a 
country without major energy resources or 
technology. 

3) For all international participants, Knoxville 
is centered in the southeastern United States, 
which is statistically the fastest frowing 
area of the US in economic terms. Opportunities 
will abound for scientists and managers of 
production, as well as for government officials, 
to gain immensely by a national presence in this 
area for the length of the exposition. 

The master design plan for Energy Expo '82 shows 
the main site to be an 85-acre valley bordered by 
Knoxville's central business district on the east 
and a residential area and The University of 
Tennessee on the west. Until 1950 this valley 
was utilized as the main switching yard for the 
L&N Railroad.6 

3) K.I.E.E, 
(1979) 

INC., A SUMMARY of PLANNING ACTIVITES, 

4) 5) 6) IBID 



The large temporary exhibit structures will be 
terraced into the hillside on the west, providing 
an area for the smaller individualized structures 
on the valley floor. The State Pavilion will be 
located near the Civic Coliseum, providing addition
al exhibit and theater capacity both for Expo '82 
and for permanent use as a convention center. 
The Expo site will be densely planted in trees, 
and the natural existing creek will be utilized 
to provide small lakes and waterfalls. This 
landscaping effect will also extend into the 
central business district, dramatizing the poss
ibility of bringing the natural green beauty of 
East Tennessee back to the center city. 

The energy theme will be demonstrated through ex
hibits of past, present and future energy sources. 
These will include fossil, solar, wind, hydro, 
waste, nuclear and other advanced systems. In 
addition, conservation and the environment will be 
emphasized, both in the overall design of the Expo 
site and in the structures enclosing the various 
exhibits. 

After the Exposition, the site will be cleared to 
provide a permanent entertainment center on the 
east side, a site for terraced housing on the west 
and a landscaped park in the valley. The U.S. 
Pavilion will remain as the nucleus for an on
going energy exhibit and research training center.' 

Problems that arise from hostin an Internationa 

Exposition are being dealt with daily in Knoxville. 

Solutions to these problems are devised for long 

range benefits. Among the benefits Knoxville anticipates 

are: 

*to accelerate capital growth and Investment in 
the area, particularly highway development. One 
of the biggest problems Knoxville now has is 
an antiquated interstate system in its central 
business district. By having an international 
exposition, they will have many of the improve
ments that are needed to correct the situation, 
and these improvements will be greatly accelerated 
due to the Exposition. 

*To open a new front door to revitalizing the central 
city. To serve as an attractive and aesthetically 
pleasing transition from the University of 
Tennessee area to the downtown. The use of the 
Property after Expo would Include an expansive 
and highly landscaped city park, a residential 
area that would serve as a transition from the 
Ft, Sanders residential section into the park 
area, and commercial development along the eastern 
portion of the site (Henley Street side). To 
serve as a catalyst for other investments in 
entertainment and eating establishments in the 
downtown area, and will make the area more attrac
tive to visitors and Knoxville area residents 
alike. 

*To serve to renovate and restore the historic 
L&N railroad station, making it an ongoing 
commercial interprise, with many exciting poss
ibilities. 

*To serve as a deadline for the community to 
accomplish many of its hopes and aspirations that 
it may have had for many years. Knoxville will 
be hosting the world, and thus, will have to 
"clean house" to get ready for company. 

*To provide an opportunity for the equivalent of 
of fifty years of positive and progressive growth 
in a five-year span. 

7) K.I.E.E. Inc., A Summary of Planning Activities, 
(1979) 



*To stamp the Knoxville area and its population 
as a can-do community. It will give a sense of 
accomplishment to our citizens, so that we can 
no longer say we are willing to take a back seat 
to any community. To allow us an opportunity to 
accomplish something of international signifcance, 
and this spirit of achievement can permeate the 
community's thought processes in every goal 
that it wants to establish. 

*An intangible benefit will be Knoxville's new 
sense of its own international significance, as 
well as an evolving awareness of the world's 
interdependence. This will happen as Knoxville's 
citizens have the opportunity to mingle with 
foreign visitors, international dignitaries and 
staff representatives. It will also be an 
international entertainment center during this 
time, and will offer an exciting variety of 
international cultural and entertainment events 
during the Exposition itself. 

*To provide tremendous short-run economic benefits 
through the construction and operation periods, 
but also to provide, through the capitalization 
of the energy resources, higher paying, long-
run economic benefits. 8 

Since Knoxville hopes td create a long lasting 

revitalization, there was some concern for the lack 

of post-Expo planning. Local officials asked the A.I.A. 

in Washington for help. The A,I.A, responded with R/UDAT. 

The R/UDAT team developed post Expo goals, time 

schedules for goals completion, and organized local 

groups responsible for post Expo development. 

Among the suggestions that local authorities and 

R/UDAT agreed on was multi-family housing. This housing 

should be maximized for energy conservation or Expo '82 

will have served no purpose. The R/UDAT report went 

further and said. 

The permanent development of the Expo site for 
merely conventional housing or eommercial use 
would not embody the aspirations of Knoxville to 
be the "energy capital of the world". 
Rather than merely seek private developers in 1983, 
we propose that Knoxville commit to, and begin 
planning for, an innovative permanent development 
on the site now. 

Thus, this project, "Habitat '82" was born. At 

this time, the Knoxville community development corpora

tion (K.C.D.C.) has allocated 22 acres (of the 79 acres) 

for 500-800 units of multifamily "homes", 12 acres for 

commercial development, 16 acres for civic use, and 9 

acres for open space. 

(1979) 
8) K.I.E.E. Inc., A Summary of Planning Activities, 

9)Suzanne Stephans, "R/UDAT Redux", Progressive 
Architecture, Oct., 1979, pp. 72-75. 

10) R/UDAT, "AFTEÎ  EXPO" (Knoxville: 1979), p. 10 
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To be a living model of man's potential to harness/ 
use and control all those natural forces (both 
beneficial and detrimental) provided to him 

To heighten man's awareness of these (the earth"s) 
forces while providing confortable living conditions 
for various sized families 

To suggest/discover/invent/create the proper 
groupings/sitings of buildings/units/structures in 
a middle to high density dituation which will 
provide a passive or passively-^assisted micro
climate for each "home" 

To assure that this higher density environment will 
provide for an equally high quality of life for 
its inhabitants 

To assure that american cultural norms that apply 
to housing, space, and community are not broken 
despite changes in environment (density, siting, 
materials, ETC.) and that basic human needs are 
thoughtfully fulfilled. 



The objectives by which this project will be 
judged are: 

The ability to define those passive techniques 
which will effectively work (economically) in higher 
densities and use them in achieving proper micro
climates for humans. 

The ability to group homes/units so that sunlight 
will fall on a maximum surface area in winter 
months and that mavement of the sun across the sky 
will be sensed/seen from within "the home". 

The ability to also shade the sun during summer 
months and through these groupings, enhance natural 
ventilation in this hot-humid climate. 

The solution's ability to provide versitility of 
space....to allow a family to grow and expand within 
the same "home". 

The ability to achieve "a structure in space" 
which provides all types of privacy and protection 
required by cultural norms and that might be 
achieved in lower densities. 

The ability to provide, despite success in privacy 
and protection, a sense of community within the 
complex.... to satisfy man's basic need to iner-
relate with others. 

That a sense of place of ones own "home" be 
obtained thru an (architectural) language and the 
manipulation of parts. 
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2 BEDROOM UNIT 

Space Unit Sq.ft./unit Net sq.ft. Notes 

I /| Living Room 1 

Dining Room 1 

i .|t Primary Bedroom 1 

Bedroom Storage 1 

Secondary Bedroom 1 

Bedroom Storage 1 

Kitchen 1 

Kitchen Storage 1 

* m Bath 1 

Linen Storage 1 

General Storage 1 

190 

120 

140 

20 

120 

15 

80 

45 

50 

10 

275 

190 

120 

140 

20 

120 

15 

80 

45 

50 

10 

275 

Shelves/ 
Drawers 

Shelves 

Total Net 1065 

'Source: H.U.D. Mlnimums & % 1977 

A.P.H.A. 1950 



3 BEDROOM UNIT 

Space Unit Sq.ft./unit Net sq.ft. Notes 

Living Room 

Dining Room 

Primary Bedroom 

Bedroom Storage 

Secondary Bedroom 

Kitchen 

Kitchen Storage 

Bath 

Linen Storage 

General Storage 

1 

1 

1 

1 

2 

1 

1 

2 

1 

1 

250 

120 

160 

30 

130 

90 

55 

50 

15 

350 

250 

120 

160 

30 

260 

90 

55 

100 

15 

350 

Shelves/ 
Drawers 

Shelves 

Total Net 1460 

*Source: H.U.D. Mlnimums & % 1977 

A.P.H.A. 1950 



4 BEDROOM UNIT 

Space Unit Sq.ft./unit Net Sq.ft. Notes 

Living Room 

Dining Room 

Primary Bedroom 

Bedroom Storage 

Secondary Bedroom 

Kitchen 

Kitchen Storage 

Bath 

Linen Storage 

General Storage 

1 

1 

2 

2 

2 

1 

1 

ih 

1 

1 

260 

140 

160 

30 

130 

100 

60 

50 

15 

400 

260 

140 

320 

60 

260 

100 

60 

140 

15 

400 

Shelves/ 
Drawers 

Adjusted 

Shelves 

Total Net 1785 

*Source: H.U.D. Mlnimums & % 1977 

A.P.H.A. 1950 



5 BEDROOM UNIT 

Space Unit Sq.ft./unit Net Sq.ft. Notes 

Living Room 

Dining Room 

Primary Bedroom 

Bedroom Storage 

Secondary Bedroom 

Bedroom Storage 

Kitchen 

Kitchen Storage 

Bath 

Linen Storage 

General Storage 

1 

1 

2 

2 

3 

3 

1 

1 

2.5 

1 

1 

270 

150 

160 

30 

130 

15 

120 

70 

50 

20 

450 

270 

150 

320 

60 

390 

45 

120 

70 

140 

20 

450 

Shelves/ 
Drawers 

'tt.djusted 

Shelves 

Total Net 2035 

*Source: H.U.D. Mlnimums & % 1977 

A.P.H.A 1950 



COMPLEX TOTALS 

Unit Name 

2 Bedroom 

3 Bedroom 

4 Bedroom 

5 Bedroom 

Net Sq.ft 

1065 

1460 

1785 

2035 

Total Net Sq.Ft.-Complex 

Gross Sq.Ft. (plus 20%) 

#Units Complex Net/Unit 

60 

200 

240 

100 

63,900 

292,000 

428,400 

203,500 
600 

987,800 

1,185,360 
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It would be impossible for a programmer to list all 

the activities that are involved in housing. He might 

be able to compose a lengthy list and write a brief 

description of each; He couldn't be more than general 

about any one of them and thus create a useless manuscript 

for the designer. For the programmer to differentiate 

on the subtle changes between watching T.V. and reading, 

for instance in terms of spacial requirements, lighting and 

equipment, would be a time consumming task and without 

real benefits. Even more futile, would be the programmers 

attempts to program the activities within the activity. 

Could he discuss the dream state of sleeping and do it 

justice? Could he discuss the thoughts one has while 

they dress, wash, clean, etc.? Certainly people do re

solve problems/plans/futures In their thinking during 

these times. They are vital to life, but are realistic

ally unprogrammable. 

"A house is more than a place to live in-it is 
a base of operation for entry to a new life and pre
serving certain values."^ 

What then should a programmer give the designer 

when talking about the activities in housing? Since 

activities are the physical solution to human needs, 

the programmer (and thus, the designer) must be able to 

identify (and understand) those needs in order to classify 

and therby understand the activities. 

Architects, sociologists and psychologists all 

have different ideas on neieds but in terms of grouping 

them in their most basic categories, many have agreed 

on the following. 

Man Experiences .... 

Physi)lo]feical needs: To satisfy hunger, thirst, 
shelter from temperature 
extremes and the elements. 

Affiliation needs: Love, interpersonal inter
action, social groups. 

Esteem needs: Self evaluation, self integrity. 

Actualization needs: Actual or perceived control 
of environment. 

1) Amos Rapoport, "The Ecology of Housing" 
Human Needs in Housing. 



Cognitive needs: Sensory stimulus; concepts of 
beauty, aesthetics, knowledge 

Space norms; 

These are basic! To apply them to people directly, 

the programmer must then understand the culture he is 

dealing with. An example of how needs vary with culture: 

An Eskimo requires warmth from cold temperature extremes 

as do all people. 

However, to an Eskimo, 45° to 50° F. is a com

fortable temperature range, while the majority of 

Americans need a minimum of 66°F. to comfortably carry 

on most household activities. So then, to carry on 

this progression from activities... the programmer must 

make the designer aware of the basic human needs... and 

more importantly give him an idea (if not a precise 

listing) of cultural norms for the people he is dealing 

with. 

What then are the (housing) norms in the American, 

or more specifically. Eastern Tennessee Society. 

Sociologists Earl Morris and Mary Winter suggest six 

American housing norms. "̂  

Tenure norms: 

Structure type 
norms: 

Quality norms: 

Expenditure 
norms: 

Neighborhood 
norms: 

Prescribe the amount of space 
a family should have and are de
pendent on family size and comp
osition. 

Prescribe the economic relation
ships families have with their 
dwellings...do they own or rent? 

Single family dwelling-attached 
or detached? Block housing? 
Housing towers? 

Prescribe that housing'should be 
of a quality level congruent with 
the families social status. 

Prescribe that the family ex
penditure level be related to 
income or their "ability to 
pay". 

Require that a family live in a 
neighborhood appropriate to their 
social & economic status. 

The five basic needs previously discussed, all fall 

into one or more of these norms...we must acknowledge 

the existence of norms in order to perceive needs. 

2) Earl Morris, Housing, Family and Society. 



Space is a critical issue in housing. No matter what 

structure type, space is dictated not only by norms, 

but economic restraints as well. In higher density sit

uations where structural/mechanical systems also act as 

restraints, we see cut backs on space standards to their 

minimum limits...all for economy's sake. This, no doubt, 

is one reason for the relative unpopularity of these 

higher density environments with families. (Where space 

is even more critical) 

Space norms can be described in two dimensions 

"...In terms of the number of square feet in the 
dwelling...individual rooms, the number of rooms, ^ 
or the number of bedrooms or other specific roooms.""" 

While square footage may seem an appropriate measuring 

system, we see a lack of data to refer to. The American 

Public Health Association (A.P.H.A.) published minimum 

square footage figures (in 1950) and it was the mlnimums 

that architects and builders provided. In family sit

uations, perhaps the best method for approaching space 

norms is number of bedrooms. 

3) Earl Morris, Housing, Family and Society, 
(New York: Wiley and Sons, 1978), p. 87. 

"Bedroom need...is the primary way that American 
families assess their housing space needs''.̂  

Bedrooms are much more than rooms to sleep in, they 

are areas in which we express individuality. They can 

provide privacy at the appropriate times, as well as many 

types of social activities, (i^. American children play 

in their bedrooms.) 

Much research has been done on bedroom standards: 

Single sleeping rooms are desirable...for all 
individuals other than husband and wife. If bed
rooms must be bared, however, then the following 
rules should apply: 

1. Not more than two persons may sleep in the same 
room; 

2. The two persons may be: 
A) Husband & wife 
B) Two persons of the same sex, but not ex

cessive age difference. 
C) Two children of opposite sex, both less 

than six years of age 
D) A child less than eight years of age and a 

person of opposite sex no less than eighteen 
years of age. 

Greenfield and Lewis (for Land Economics) in taking 

into consideration "the needs of privacy by teenagers and 

single adults" set these standards: 

4) Earl Morris, Housing, Family and Society, 
(New York: Wiley and Sons, 1978), p. 96. 
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1. A married couple may share a room 
2. No more than two children of the same sex may 

share a room past the age of twelve 
3. No more than two children of the opposite sex 

may share a room past the age of three 

4. All others must have individual sleeping chambers 

Sociologists Morris and Gladhart developed their 

criteria based on incest taboos and proper child develop

ment convictions: 

1. No more than two people may share a bedroom. 
2. A single bedroom is needed for: 

A) The parent or parents 
B) Each child 18 or over 
C) Each pair of same sex children, at least 

one between the ages of nine and seventeen, 
whose ages differ by four years or less. 

D) Each pair of children of any sex, both under 
9, whose ages do no differ by more than four 
years. 

E) Each additional adult 

Proper bedroom facilities then are of great importance 

in achieving quality housing. If the proper number of 

bedrooms are provided, then overcrowding will be less 

likely and higher levels of satisfaction will occur. 

16 



PROVIDE: 
Flexibility; Allow a family to grow within the unit. 

Maximum storage; This is one of the major problems 
of housing in higher densities 

Outdoor space; Perhaps as Safdie suggests, equal 
to at least the size of the living 
room. 

Utility room; For washer and dryers and cleaning 
equipment. 

Large circualtion spaces; to accomodate some storage 
and furniture. 

Spare room; Use as extra bedroom, guest room, 
study, office, nursery, etc. 

AVOID: 
Minimum standards; They only provide enough to 

exsist...no quality of life. 

Space norms are critical indeed, and the popularity 

of the single family dwelling in the U.S. is concurrent 

with their present ability to better provide for the space 

norms of our society. Since housing blocks tend to cut 

spaces to a minimum for economic reasons, quality of life 

standards tend to drop. If architects are to provide high 

life quality levels in middle to high density housing, 

they must address the American housing norms and provide 

solutions hwich cause no deficits from these norms. 

(0 
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Ownership is, by far, the cultural norm in the U.S. 

It is the strongest of the norms pertaining to housing. 

So strong is it, it has it's own history; 

"...Home ownership as an ideal goes far back into 
the prehistory of western society. Part of the 
impetus for immigration to the United States was 
suppressed desire for ownership of land on the part 
of European peasants. Presidents Coolidge, Hoover, 
and (F.) Roosevelt,...All felt that home ownership 
is the "Backbone" of the economic and social system 
of the United States."^ 

In,The Future of Housing, Charles Abrams suggest, 

"Home ownership is America's tradition. American 
poets have sung Its praises. Our chief executives 
have proclaimed it as a vital link in democracy. 
Any congressman can deliver a homily on the subject 
without a minute's preparation and often does." 

So we see ownership's birth...We see how it fits 

in a democratic. Capitalistic society. But why is home 

ownership still a strong norm today? Certainly, the U.S. 

has changed dramatically (in what it can offer its cit

izens) since its first inhabitants arrived. Well, the 

c;ountry has changed, but not it's ideology, which is kept 

strong through the dictates of the federal government. 

"...The norm for home ownership has been sanction 
by the income tax laws and government insured 
mortgages, as well as lending institutions and 
creditors who extend credit more readily to owners 
than to renters. In addition, landlord-tenant law 
and custom in the United States have traditionally 
favored the landlord and placed the tenant in a 
relatively powerless position. Thus, the negative 
aspects of renting give additional credence to the 
ownership norm as negative sanctions for those not 
in conformance." 7 

Finally, dwellings that provide correct space norms are 

usually available to buy, and seldom to rent. 

5) Earl Morris, Housing, Family and Society, 
(New York: Wiley and Sons, 1978), p. 107. 

6) p.36. 
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7) Earl Morris, Housing, Family and Society, 
(New York: Wiley and Sons, 1978), p. 107. 

18 



There is a recent trend in housing which provides 

ownership in higher densities...the so called condominiums. 

By definition, "condominium" refers only to the tenure 

setup of a dwelling, but the word has many other con

notations to Americans...not all good. 

At this point, condominiums seem to be located in 

resort or retirement areas, and rarely in cities, (this 

seems to be changing: Bertram Goldberg"s Marina City 

Towers in Chicago have recently be converted from rented 

apartments to condominiums.) 

Since it seems apparent that ownership should be 

provided no matter what the environment, the following 

list suggests some means to ownership in higher densities. 

1. Condominiums 

2. Co-ops: The complex is owned by all the in
habitants 

3. Tovmhouses 
4. Single family ;slightly higher densities than 

attached suburbia. 
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When speaking of housing for families, we again find 

a strong cultural norm for the Single Family Dwelling— 

detached (S.F.D.). As with tenure, historical precedence 

as well as favorable economic factors and the laws keep 

this norm strong. Americans perceive the S.F.D. as a 

more suitable way to rear children. The S.F.D. norm 

"is so strong for families with children that it 8 
spills over to families (couples) without children." 

If we examine this norm more closely, we see it is 

based predominately (but not completely) on the S.F.D.'s 

ability to better fuflll space, tenure and neighbor norms 

as well as privacy, protection and as an Investment 

(against inflation). We can conclude then, that if space, 

tenure and neighborhood norms are met in higher densities, 

that the structure-type norm for single family dwellings 

will lose its hold as the only "proper" dwelling type. 

This seems evident since Americans have little choice in 

different structure-type housing today. 8) Earl Morris, Housing, Family and Society, 
(New York: Wiley and Sons, 1978), p. 111. 
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Perhaps the inability of apartments or housing blocks 

to meet this norm and all its implications is the single 

greatest reason why higher density housing remains the last 

choice among American families. This then is the crux 

of Habitat '82. In my goals I stated that I wanted: 

To assure that American cultural norms that apply 
to housing, space, and community are not broken 
despite changes in environment (density, siting, 
materials, etc.) and that basic human needs are 
thoughtfully fulfilled. 

I contend that lower density amenities can be achieved 

in higher densities. Robert Mitchell points out: 

"It is easy to confuse density with congestion. 
Congestion refers to the demand for simultaneous 
use of limited resources,..." 

In Montreal,Safdie achieved a highquality of life 

in a high density in his Habitat '67...the forerunner 

of (and inspiration for) Habitat '82. 

If a designer carefully meets space, tenure and 

neighborhood norms in any environment, then the existence 

of a structure—type norm will disappear. 
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9) Robt. E. Mitchell, "Misconceptions About Man 
Made Space: In Partial Defense of High Density Housing,' 
The Family Coordinator, January 1974. 
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"The content of space, tenure, and structure-type 
norms appears to be relatively independent of income 
and social status. Income enters primarily as a 
facilitator for or a constraint on the achievement 
of those housing norms. "•'-̂  

This being the case, only a definition of these 

norms will follow: 

"Quality norms prescribe that housing should be of 
a quality level congruent with the family's social 
status." 11 

"Expenditure norms prescribe that the family ex
penditure level be related to income or their 
'ability to pay'."12 
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10) Earl Morris, Housing, Family and Society, 
(New York: Wiley and Sons, 1978), p. 125. 

11) Earl Morris, Housing, Family and Society, 
(New York: Wiley and Sons, 1978), p. 125. 

12) IBID, p. 125. 



Your neighborhood; your friends, relatives, assoc

iates... your churches, schools and public facilities are 

those things which fulfill your affiliation, esteem, 

and to some extent cognitive needs. The existence of a 

(proper) neighborhood is vital to life and to housing. 

Note the direct connection between needs and people. Here 

we are speaking of non-physical solution to needs. 

"The location of the dwelling unit and the nature 
of its immediate area are prime determinants of the. 
family's ability to accomplish non-housing goals." 

neighborhood norms Include the 

"relation of housing to work, shopping, schools, 
recreational facilities, and the locations of 
homes of friends and relatives." 

While all these factors are important to the homeowner 

may be the demographic makeup of his neighbors. 

The modern-day architect's idea of a proper envlron-

13 

ment in housing is a mixture of people from all back

grounds (heterogeneity; age groups, races, religions, 

beliefs, etc.). Their theory, is that this social 

makeup will have a greater potential to satisfy affiliation 

needs. While this atmosphere may be correct in a mixed-

use center, it is questionable in housing projects. 

Cans points out that: 

"A mixing of all age and class groups is likely 
to produce at best a polite but cool social climate, 
lacking the concensus and intensity of relations 
that is necessary for mutual enrichment." 

While the idea of "ethnic purity"lis unacceptable within 

the American ideology, its existence is hauntingly 

real. 

"...The rich (and the middle-class and blue collar 
worker) may love the poor, but they hate living 
near them. This is particularly true when their 
skin color or language may be different from the 
main stream." 1^ 
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15) Herbert J. Cans, "The Balanced Community," 
Journal of the American Institute of Planners, May 1961, 

13) Earl Morris, Housing, Family and Society, 
(New York: Wiley and Sons, 1978), p. 138. 

14) IBID, p. 138. 

16) Jimmy Carter, 1976. 

17) George Sterlieb, "Death of the American 
Dream House," Society, Feb. 1972. 



On the other extreme, some say complete homogeneity 

in neighborhoods will allow for maximum social interaction. 

However, 

"complete or nearcomplete homogeneity, as in a 
company town where everyone has the same job, is 
clearly objectionable." 1° 

So then, 

"The advantages of heterogeneity and the disad
vantages of homogeneity have both been exaggerated 
and...neither is unqualifiedly good or bad. Ex
treme forms of either are undesirable." 

What then is the proper composition of a neighbor

hood? Research shows that most Americans 

"...Want a fair degree of homogeneity in their 
neighbors." 20 

In suburbs we find homogeneity in the ages, income 

brackets and family size, and this in turn allows families 

to enjoy each others heterogeneity (occupation, education 

levels, ethnic and religious backgrounds). 

Cans suggests we supply the means to sufficient 

homogeneity that will assure: 

1. Enough concensus between neighbors to prevent 
conflict; 

2. Positive although not necessarily intensive 
relationships between neighbors with respect to 
common needs and obligations; 

3. The possibility for some mutual visiting and 
friendship formation for those who want it in 
the immediate vicinity. ̂ 1 

18) Herbert J. Cans, "The Balanced Community," 
Journal of the American Institute of Planners, May 1961. 

19) IBID. 

20) IBID. 

21) Herbert J. Cans, "The Balanced Community," 
Journal of the American Institute of Planners, May 1961. 



As designers of the built environment, we cannot 

insure that neighborhood norms will be met...their 

nature is non-physical. What we can do is provide oppor

tunity for interaction as well as space in which to do 

it. Cans refers to this physical aspect as "propinquity". 

He correctly points out that while propinquity brings 

neighbors together, "face to face", it is homogeneity 

which kindles friendships. He goes on to warn designers 

that while 

"the opportunity for visual and social contact is 
greater at higher densities than at low ones..."^^ 

this edge can be lost in horizontal isolation (not 

knowing anyone, one floor down) We have the opportunity 

at high densities to use people to make other people's 

lives fuller, but only if the built environment allows 

them to meet. In addition, those physical parts of a 

neighborhood; the schools, the churches, stores, librarys, 

theaters, etc. must be within a reasonable distance 

(walking distance). 
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VEGETATION 

SITE: INTRODUCTION AND LOCATION 

Knoxville is located in the Tennessee River Valley 

among the Appalachian Mountains in Eastern Tennessee. 

The city is located on predominantly rolling and hilly 

relief but has some steep and rugged areas. It is a region 

of lush natural vegetation and numerous lakes, rivers, 

and streams 

The site of Habitat '82 is an eighty-five acre 

tract between do^mtown Knoxville and the University 

of Tennessee. An added advantage is the existence of 

the Tennessee River at its southern border and the 

"second" creek which splits the site down its length. 

Six acres of the total acreage are on the opposite 

shore of the river and connected by a railroad tressel. 

Knoxville is nine hundred feet above sea level. 

Ranges in elevation go from 740' to 2128' within Knox 

County. The site itself ranges from 837' to 928'; The 

lowest point being the river and parts of the creek. 

Eastern Tennessee is naturally dense in vegetation. 

When the first settlers entered the area in the late 

18*-" Century, guides were sent in ahead just to cut paths 

through the thick growth. Today it remains an area of 

rich vegetation. Knox Count..."is in the Chestnut-

Chestnut Oak-Yellow Poplar Belt of the eastern forest 

region. The original vegetation was predominatly 

Hardwoods and mixed Hardwoods and Pines. Chestnut, 

Chestnut Oak, White Red and Post Oaks, Hickor, Ash, 

Elm, Maple, Gum, Beech, Holly, White Poplar, Yellow 

Poplar, and Yellow Pine were the dominant species. 

Secondgrowth Oak, Hickory, Dogwood and Short Leaf Pine 

predominate in the present forest cover. Smaller pro

portions of Yellow Poplar, Beech, Maple and Elm are 

intermixed in places. Little Walnut remains, and all 

the Chestnut trees were killed by a blight before about 

1930." Wild grasses and small fruit (Blackberry) bushes 

grow on idle pstures. 

"Much of the site is barren of trees and covered 

with concrete, railroad tracks and disused structures. 

Some significant stands of vegetation occur on parts of 



the site. The area immediately adjacent to the Fort 

Sanders neighborhood has many larger trees which begin 

to develop a highly scenic edge to the west side of the 

site. This feature is rather unique in its close 

proximity ot the downtown and is visible both from the 

valley floor and the east embankment. 

Further to the south, as the creek emerges from 
its culvert (south of the Clinch Street bridge), 
a second important stand of vegetation occurs on 
either side of the creek. Here again larger trees 
occur, in conjunction with a dense understory, 
fiving the area a naturalistic, park-like quality.•*• 

WILDLIFE 

Wildlife of the area is limited to mostly small 

animals and birds. Game animals exist only in small 

numbers and not at all on the site, which is limited 

to squirrels and dove. The Tennessee river provides 

good fishing. Pike, Bass, White Bass and Jack Salmon 

are the principal game fish. Bream, Catfish, Drum and 

other species are common and of good food quality. 

Parts of the site are of a sufficient natural 

state to sustain more wildlife, but the urban context 

has restricted its ability to reach a more balanced 

environment. 

HYDOLOGY 

Knoxville being an area of ridges and valleys, 

drainage is fairly well developed. The larger streams 

flowing in the valleys form the main stem of the trellis 

system. The total area of alluvium is not great, 

considering the size of the streams that flow through 

Knox Counts. The larger alluvial plains are along the 

Tennessee, French Broad, Holston and Clinch Rivers. 

The first bottoms, or flood plains, lie as narrow strips 

along the channels. As mentioned earlier, the site 

itself is divided by the meandering second creek. (the 

site is known as "the lower second creed valley) and 

bordered on the south by the Tennessee River. 

Second Creek has evidently undergone substantial 
manipulation over the years. It disappears into 
culverts at least three times within the site and 
is channelized, dammed and otherwise altered at 
a number of places. Its use as a receptacle for 
litter, industrial waste and garbage has severely 
impacted its water quality and thecondition of the 
banks and bottom. Its final dischare point at the 
rive occurs in a culvert beneath Neyland Drive. 

1. R/UDAT, p.7. 

2. R/UDAT, p.7. 



Despite its deteriorated quality, the creek 
serves two important functions: it defines a linear 
organization through the valley forming a north-
south sping; and it provides the only drainage 
facility for the entire site area.^ 

The Tennessee River is the water supply for Knox 

County as well as other cities downstream and should 

therefore be respected and kept clean for this as well 

as recreational purposes. 

EXISTING CONDITIONS SITE 

Many of the existing buildings and other structures 

on the site are unused and derelict. Presently, demo

lition of some of the buildings on the fringes of the site 

is underway, in order to make room for Expo '82. 

Structures which will remain or are expected to remain 

include: 

Miller's Warehouse; Adjacent to Clinch Avenue 
Bridge on the west, it has 
been suggested that it be re
stored into a local craft 
museum. 

The Savage Warehouses; South of Clinch Avenue on 
the west. 

The L&N Station; I'fhlch is expected to be restored 
and developed into a commercial 
node, and which will remain after 
Expo '82. 

Millers Garage; Adjacent to the Clinch Avenue Bridge 
on the east. 

The Clinch Avenue Bridge itself will remain and act 

as a circulation path across the site as well as a 

"visual feature which tends to truncate the valley when 

viewed from a distance." 

"The immediate environs of the site offer the 
most varied and significant features of Knoxville, 
undoubedly the most unique feature of the Second 
Creek Valley. To the west lies the medium density 
residential community of Fort Sanders comprising 
many attractive Victorian structures and serving 
in in part as a university housing community. 
Several industrial operations are now also active 
here. The eastern boundary of Fort Sanders begins 
to climb down the side of the valley forming the only 
existing residential connection to the site. 

South of Fort Sanders is the campus of The 
University of Tennessee with at daytime population 
of some 35,000 students and faculty. While much 
of the campus is not visible from the city, its 
close proximity must provide a fundamental impact 
upon any development plan for the valley. 

3. R/UDAT, p.7. 4. R/UDAT, p.8. 



At its southern extremity the valley empties 
into the Tennessee River after crossing Neyland Drive. 
While the drive encompasses virtually all of the 
river terrace along the northern bank, views of 
the river are dramatic from across the roal. As 
is so often the case with riverside cities and towns, 
Knoxville has largely turned its back on the river 
placing the few remaining points of access at a 
premium. 

To the east of the valley lies the residential 
community of Maplehurst, largely comprising student 
occupied multifamily housing, and further to the 
downtovm. A variety of substatial barriers have 
been developed here which effectively Insulate and 
separate the site from the downtown. Warehouses, 
parking garages, a substation and other lowinten-
sity commercial uses greatly impede visual, 
pedestrian, and vehicular connection between the 
Central Business District and the site. 

At the north end of the valley lies the 
derelict L&N Station, a bridge carrying Western 
Avenue and additional rail yards beyon. The bridge 
tends to close off the rail yards from view from 
the southern part of the site resulting in a 
backwater/enclave to the north. Surrounding this area 
are interstate highways and large commercial 
structures which Increase its insulation on all 
sides."5 

TOPOGRAPHY, SOIL, AND BEDROCK 

The varied topography of the lower second creek 

valley with its steeply banked walls and flat bottom 
serves to both strongly identify it as a place 
and separate it from the surrounding neighborhoods. 
(See topo map included) 

The soil is classified as fullerton loam of two 

types, both considered in the eroded phases. Most of 

the site is covered by a brownish—yellow soil, which 

is anywhere from five to twenty five feet in depth, the 

latter being most predominant. At twenty five feet, 

limestone parent rock is stratified. The erosion 

hazard is considered great due to less than adequate 

permeability of the subsoil and high runoff counts. 

On the tops of the inclines to either side of 

the site (east-West) is a brownish—gray silt loam with 

less runoff and only a moderate erosion hazard. (See 

Soil Map.). 

VIEWS 

Since the site of habitat is within a valley, views 

5. R/UDAT, p.8-9. 6. R/UDAT, p.6. 



are somewhat restricted. To the south, the Tennessee 

River is not within view due to the Clinch Avenue 

Bridge, thick natural vegetation, and distance (h, mile), 

it is however a great influence and could be brought 

within view. 

To the north. Western Avenue Bridge helps to cut 

the view of the railroad yards beyond. On the east, 

the buildings of downtown Knoxville are seen on the tops 

of the valley walls. To the immediate west is Fort 

Sanders residential district and the larger trees and 

pitched roofs help to define the area as such. 

CLIMATE 

"Summers are long and lush here, and seldom to 

hot. Breezes mitigate the sultriest day; nights are 

comparatively cool. Winters are chilly, with an 

occasional sharp freeze or heavy snow, but even in mid

winter come week-long stretches of invigorating sunny 

days. Autumn is one long 'Indian Summer', when the 

hills' brilliant color carpet fades and blurs to the 

mutted hues of an ancient tapestry." 

7. Betsey Creekmore, Knoxville (Knoxville; 
Univ. of Tennessee Press, 1958), p. 264. 

This is the way one lifetime citizen of Knoxville 

describes the local climate and except for the use of 

a few added analogies, it is quite accurate. 

The mountain climate of Knoxville is distinguished 

from surrounding flatland climates by day-night temp

erature swings of twenty degrees or more and by in

creased humidity. 

Temperatures fall within the comfort range (68°-

80°F.) 31% of the year and based on temperature alone, 

only during July and August is there a need to cool. 

Howerver, due to high humidity, the comfort period drops 

to 15% over the year. 

More should be said of the humidity in this area 

in order to fully understand and deal with it. Knoxville 

lies at the base of the Great Smokey Mountains National 

Park. The "Smokies" got their name from the clouds that 

form on them each morning and give the appearance of 

smoke. The humidity at 7:00 a.m. can reach as high 

as ninety-five percent without actual precipitation 

and in fact does (on the avg.) during the month of 

September. The existence of humidity during hot spells . 



can drop the comfort range considerably, and the problem 

of humidity must be dealt with. 

With temperature and humidity both considered, 

the climate is too hot for comfort 28% of the year; 

to cold, 56% of the year and comfortable 16% of the 

year. 

During the period considered "too hot" for comfort, 

natural winds can provide for some cooling. To what 

advantage a building takes this cooling depends on 

orientation, and types and sizes of windows. Winds 

average around eight miles/hr. for the year and can 

provide for two comfortable periods (totaling 3 months) 

centering around June 1^^ and September 15th). 

The sun is present in Knoxville a good percentage 

of the time. (60%) It can therefore be beneficial or 

detrimental depending on how its controlled. Adequate 

heating from the sun alone (if allowed to enter a building) 

is provided late into October and again in the cool 

spring month of May. It is estimated that a purely 

passive system consisting of; natural ventilation. 

direct gain solar heating and proper overhang to shield 

summer sun can provide buildings temperatures in the 

comfort ranges 36% of the year. This does not include 

the added benefit of energy reduction for conventional 

backup systems during the (45%) "too cold" period. 

Precipitaion is spotted. The total precipitaion 

for a month may have fallen on two or three days 

(not necessarily consecutive). The summer months bring 

the most rain, but precipitation is fairly constant 

at an average of four inches/month for a total of just 

under fifty inches for the year. Snow comes in January 

and February and rarely accumulates more than three 

inches and not for nay length of time. 
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SYSTEMS 



STRUCTURAL 

No column or beam may be reliefed from a wall 

within the (house) unit. 

Interior walls must be independent of structural 

system in order to allow for flexibility within 

the unit. 

Structural system must allow for various types 

of exterior facias/facades/finishes and allow for 

itself to be exposed. 

Vibration within unit should be minimized. 

Vibration between units is unacceptable 

Horizontal surfaces shall be designed to support 

uniformly distributed live loads listed below 

LIVE LOADS 

Location Live Load 
(psf) 

Dwelling rooms 40 
Attics without storage 10 
attics with limited storage 20 
Lobbies, public rooms and restaurants (1) 100 
Corridors 80 
Public stairs and required exitway corridors- 100 
Private stairs 60 
Garages (passenger cars) (2) ̂  75 
Office space (except private offices) 80 
Balconies (public) —̂ 100 
Balconies (private) 60 
Marquees 75 
Stores (retail, light merchandise) 100 
Storage areas (light storage) 125 
Sidewalks and driveways 250 

Notes: (1) Private dining rooms in restaurants, 60psf. 

CONCENTRATED LOADS 

Location Load 
LBS 

Elevator machine room grating 
(on area of 4 sq. inches) 300 

Office floors (on area 2-h sq ft) (1) 2000 ) 
Accessible ceilings and ribs of 

marquees and skylights 
(on area of 4 sq inches) 200 

Sidewalks over vaults or areaways 
(on area 2-% sq ft) 8000 

Stair treads (on area of 4 sq inches) —^ 300 
Roof construction (on area of 4 sq 

inches) 250 
Floor construction (on area of 4 sq 

inches) . ~ 300 



Design of all (backup) heating systems shall 

be in accordance with Ashrae Guides. 

MECHANICAL 

Heating 

Units must be designed and arranged in such 

a way that maximum solar radiation will fall 

on (and within) the unit and there, by decrease 

or eliminate the use of conventional heating 

systems 

Backup heating systems should provide heat 

at the lowest cost or of lowest projected 

costs 

Provide separate thermostatic controls for 

each room...due to passive techniques, some 

rooms might overheat with central systems 

Cooling 

Units must be designed and arranged in such 

a way that maxiumu natural ventilation will 

circulate through the complex (during warm 

months) and sunlight will be shaded from 

entering the unit. 

Provide operable windows for all rooms in all 

units. 

Note: All windows should be 
operable. In the event there 
are rooms without windows, 
mechanical ventilation must be 
provided. 

Electrical 

Provide an electrical system which will assure 

a safe and adequate source of energy for sat

isfactory illumination and for efficient and 

convenient operations of household appliances 

and mechanical equipment. 



The system must be in accordance with the 

national electrical code, N.F.P.A., 1970 

and/or the uniform building code 

Provide at least one convenient outlet on 

each wall in each room of every unit. 

Each unit must have separate circuitry: meaning 

a seperate metering system as well as seperate 

fuse boxes. 

Circulation 

Provide each home with a minimum of two means 

of access and/or egress (a front and back 

door) at least one shall open to a public 

street or accessway. 

Primary entrance-ways must be a minimum of 

3'-0" in width. Secondary doors a minimum 

of 2'-8" 

Provide reasonable service access for the 

delivery of foodstuffs as well as larger items 

such as furniture or appliances no change 

in level shall be without a ramp or mechanical 

vertical circulation (elevator or lift) 

Provide elevators which will assure a safe, 

convenient, dependable means of vertical 

transportation in any multi-storied design 

solution. 

Note: Multi-storied refers 
to entrances to units (homes) 
on different levels, and not 
multi-storied units. 

Provide slip resistant surfaces on all walkways 

and stair treads 

Public stairways be designed in accordance 

with the N,F.P,A. 101 life safety code 



Water 

Provide each living unit with a continuing 

and suffieclent supply of safe water under 

adequate pressure and of appropriate quality 

for all household uses... 

..-Estimate 20 gallons/person/day 

Provide adequate supply of safe domestic 

hot water 

Provide each living unit with a watercarried 

system adequate to dispose of domestic wastes 

in a manner which will not create a nuisance 

or endanger the health of the occupants or the 

public 

Provide surface and subsurface drainage sys

tems and appropriate for collection and 

disposal of storm drainage and subsurface 

water. 

Plumbing and water supply systems shall be in

stalled in accordance with the uniform building 

code 

Waste 

Provide adequate provisions for the collection 

of garbage and trach and its sanitary storage 

pending removal, 

Distance to waste receptacle/dumpster/in-

cinerator shall be no greater than 200 ft. 



Life Safety System 

All buildings 5 stories or 55 ft. or greater 

in height shall be equipped with standpipes 

of number, size, and construction in accordance 

with N.F.P.A. //14 "standpipe and hose systems" 

for class I services 

Fire alarms must be provided on each level 

at visable points in the natural paths of 

escape 

At least on (1) smoke detector shall be in

stalled in each living unit near sleeping 

areas 

Access for vehicular fire equipment shall 

be within 100 ft. of main building entrances. 

All pulbic areas where pedestrian use can be 

anticipated after sunset shall be adequately 

lighted for security and safety pruposes. In-

tensity levels must concur with H.U.D. standards. 
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DETAILED SPACE 



PLACE 

2 3 

7 

SQUARE FEET 

190 - 270 
LEAST DIMENSION 

15'- 20' 
ORIENTATION 

n (g) e w 

FUNCTIONAL DESCRIPTION 

ENVIRONMENTAL 

this will at times be a loud 

space...acoustics should be considered. Large window(s) 

to provide natural lighting as well as thermol mass to 

absorb solar radiation are called for in this space. 

O 
O 
CC 

O 

a space conducive to family 

living and group activities such as entertaining, reading, 

writing, listening to music, watching television, relaxing 

and frequently childre's play. This must be the most used 

space within the home in frequency and duration. In 

2-3 bedroom homes, space should be available for 10 person. 

In 4-5 bedrooms, more than 10 people should be planned 

for. 

EQUIPMENT 

1 couch, 3 '-0"x6'-10" 

2 easy chairs, 2'-6"x3'-0" 

1 coffee table l'-6"x2'-6" 

1 desk l'-8"x3'-6" 

1 desk chair l'-6"xl'-6" 

1 television set l'-4"x2'-8" 



PLACE 

3 zizr: 
1 

SQUARE FEET 

120-150 
LEAST DIMENSION 

9-10' 
ORIENTATION 

n (D e w X 

FUNCTIONAL DESCRIPTION 

ENVIRONMENTAL 
CM 

Versatile lighting should 

be provided for different dinner moods as well as any 

other activities (card playing, etc.) A window with a 

good view should be provided. Due to the frequency 

of use, this space should have separate thermostatic 

controls to reduce heat during non-use. 

O 
O 
CC 

the dining area may be combined 

with the living room or kitchen especially in the two 

bedroom homes. This space is public as well as private 

and should be versatile enough to handle extra guests... 

holiday meals. Care must be taken to allow proper cir

culation around the chairs and table at all times. This 

space will be used for other activities besides three 

meals/day. 

EQUIPMENT 

2 bedroom—4 persons, 2'-6"x3'-2" table 

3 bedroom—6 persons, 3'-4"x4'-0" table 

4 bedroom—8 persons, 3'-4"x6'-0" table 

Appropriate chairs (& clearance) l'-6"xl'-6" 

1 china cabinet, l'-6"z4'-0" 



PLACE 

9 
• 2 

1 

— 

SQUARE FEET 

80-120 
LEAST DIMENSION 

10'-12' 
ORIENTATION 

n 8 e w (g) 
FUNCTIONAL DESCRIPTION 

this area should include space to 

provide for efficient food preparation, serving and storage. 

Cantertops shall be 24" deep and 36" high clearance. 

Clearance between base cabinet fronts in food preparation 

area shall be 40" minimum. An exterior window is a 

necessity and should have a view of children's play areas. 

ENVIRONMENTAL 

general space lighting as well 

as separate lighting over sink and range. Materials should 

be non-porus for easy maintenance. Due to heat generation 

from appliances, orientation to the south is not necessary 

but still desirable. 

EQUIPMENT 

Standard size appliances: 

Range, Stove, Refrigerator, Dishwasher 

CO 
LU 
X 
o 



PLACE 

ẑ r zi 

SQUARE FEET 

140-160 
LEAST DIMENSION 

10'-11' 
ORIENTATION 

n (s) e w X 

FUNCTIONAL DESCRIPTION 
Sleeping and dressing are only 

some of the activities which go on in family bedrooms. 

Space should be provided for furniture as well as space 

to make the bed, pull out the drawers of dressers, open the 

door, and sit down on a chair. While the frequency of 

activities is little, trips to the bedroom for personal 

items are very frequent. This is private space, but may 

be more public for children and teen-agers. This space 

may also be a play room, office, study, or den. 

ENVIRONMENTAL 

task lighting only. Do not 

provide central lighting. Outlets on every wall. 

Separate thermostatic controls. Exterior window is a 

must. 

EQUIPMENT 

2 twin beds/night stand, 8'-0"x7'-0" 

or 1 double bed/2 night stands, 7'-4"x7'-0" 

2 dressers, l'-6"x4'-4" 

1 chair, l'-6"xl'-6" 

^ 

< O 
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PLACE 

4 
iB 

6 

— 

SQUARE FEET 

120-130 
LEAST DIMENSION 

10'-11' 
ORIENTATION 

n (s) £ w X 

FUNCTIONAL DESCRIPTION 

this space will be almost ex

clusively a bedroom...typically a child's bedroom. Its 

size will limit its versatility. Since, it might be used 

as a child's bedroom, frequency, duration, and extent of 

visits (child's playmates) to the room may be greater than 

primary bedrooms and are therfore more public. Large 

exterior window with view of exterior play areas. 

ENVIRONMENTAL 
task lighting desired. Pro

vide central lighting in a secondary bedroom only. If 

there is more than one of these spaces. Acoustics are 

important... this space may be adjacent to main living areas. 

EQUIPMENT 

1 double bed/night stand, 6'-l"x6'-10" 

1 dresser, l'-6"x3'-6" 

1 chair l'-6"xl'-6" 

lO 

O uj 
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PLACE 

5 

4̂  

SQUARE FEET 

50 
LEAST DIMENSION 

5' 
ORIENTATION 

n s e w ® 
FUNCTIONAL DESCRIPTION 

ENVIRONMENTAL CO 
Central lighting and light

ing over sink/mirror area. Easy maintenance materials. 

Heater for "quick" morning use. 

O 
O 
cc 

< 

03 

main washing/dressing area for 

family. Also used as vanity for fulfillment of esteem 

needs. Adequate storage for toiletries and towels and 

racks/bars for 3 plus towels. Very private space...almost 

entirely family use. Frequency is evenly spaced-duration 

and extent are minimal Private exterior window is re

quired. 

EQUIPMENT 

bath tub/shower, minimum 30" width 

standard water closet 

lavatory or vanity 2'-0"x2'-0" 

toilet paper holder 

mirror/medicine cabinet 

towell bars 

soap dishes 

shower curtain rods 



PLACE 

4 5 

— 

1 
• 3 

2 

SQUARE FEET 

35-40 
LEAST DIMENSION 

4' 
ORIENTATION 

n s e w ® 
FUNCTIONAL DESCRIPTION 

this bathroom is to provide 

typical facilities near entertainment areas as well as 

"wash-up" area for meals and "overflow" facilities for 

peak use hours. It is therefore, on occasions a public 

space...that is, for the use of guests and visitors. A 

small but private exterior window is required. 

ENVIRONMENTAL 

EQUIPMENT 

standard water closet 

standard lavatory or vanity 2'-0"x2'-0" 

towell bar 

soap dish 

toilet paper holder 

mirror 

h-
Central lighting and light 

over sink. Easy maintenance materials/non-porus. 

Heater for quick "morning" use. 

< 
cn 
LL 

< 



PLACE 

1 5 
• 4 
3 

— 

SQUARE FEET 

LEAST DIMENSION 

2' 
ORIENTATION 

n 8 e w (X) 

FUNCTIONAL DESCRIPTION 

clothes, linens, food and equipment/ 

tools must have storage spaces. 

Clothes closet: not less than 2'-0" deep 
man: 4'-0" long 
woman: 6'-0" long-combo 8'-0" 

Linen: 15 sq ft. of shelf storage space. 12" between shelves 

Coat Closet: minimum of 2'-0" long 

ENVIRONMENTAL 

EQUIPMENT 

00 
lights should be provided within the closet, 

LU 
o 
< 

cc 
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PLACE 

3 2 
• 1 

SQUARE FEET 
inc luded i n c i r c u l a t i o n 
space (%) 

LEAST DIMENSION 
Least Dimension: O p t i o n a l -
based on mass needed. 

ORIENTATION 

n (s) e w X 

FUNCTIONAL DESCRIPTION 

serves as transition space and 

airlock/buffer zone. Should provide a limited/restricted 

view of main living area-no view of private spaces. 

Storage of coats, boots, etc. should be close. 

ENVIRONMENTAL 

Central lighting/plenty of 

natural light. Provide mass for absorption of solar 

radiation. Heavy traffic calls for "hard" floor materials-

easily washable 

EQUIPMENT 

O) 
CC 

z 
LU 

no specific equipment. Plan 

for small items such as umbrella racks and coat custoomers 

as well as potted plants in this sunny entrance 



COST ESTIMATE 



CASE STUDIES ESTIMATE 
Dormitory 

Hammond, La. 
Total sq.ft./7959 
24 beds 

Structure Cost 
Built-in Equipmt. 

cost/sq.ft.^ 

406,000 
52,000 

53.76 

Moderate Income Housing 

Lubbock, Texas 
Total sq.ft./6142 
7 units 

Housing for Elderly 

Arcadia, Nebraska 
Total sq. ft./6278 
8 units 

Dormitories 

In General^ 

Structure Cost 
Built-in Equipmt, 

cost/sq.ft. 

Structure Cost 
Built-in Equipmt, 

cost/sq.ft.2 

Total Project 
cost/sq,ft.2 

155,000 

25.21 

106,000 
66,000 

27.41 

51.45 

A. Estimated Unit Costs 

includes: electrical, plumbing, HVAC 
derived from: case studies 

B. City Cost Index/Knoxvill, Tenn. 

source:building construction data 

C. Adjusted Structure Costs 

AxB 

D. Building Costs 

1,185,000 sq.ft.(3 $40.50 

E. Fixed Equipment (9% of D) 

F. Site Development (16% of D) 

G. Total Building Costs (D+E+F) 

$46.00/sq.ft. 

.882 

$40.50/sq.ft. 

$47,992,500 

$4,319,325 

$7,678,800 

$59,990,625 

1979. 
1) Dodge Reports, Cost and Trends: Mid Year 

*Includes Plumbing, Electrical, HVAC and Site 

2) Includes Built-in Equipment 

3) Building Construction Cost Data 1979. 

Midpoint of Construction—1984 (42 Months Away) 
Building Cost Inflation 1% 42% Total 

H. 42% of G 

Total Estimated Cost 
Habitat '82 

$25,496,062 

$85,486,687 
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midpoint on the pedestrian walk, (to allow a view of downtown Knoxville) where second creeck enters the site and in the creek 

valley. 

Dividing the land between the streets of the new grid was the next step. Original ideas of row type townhouses did 

notprovide an east-west elongation (long north 3 south walls) and had little potential for sun on three sides. After looking 

at several other schemes, I settled on four units; two on each side of the pedestrian walks with a setback from the streets 

and an east-west elongation which is labled *scheme on the drawings. 

From sectional studies on this scheme, I was able to determine the maximum volume of each of the four units between 

the streets. The volume was based on a sun angle of 22 degees from due south, this angle is a medium between the angle of 

the sun at ei^t a.m. and noon on the winter solstice. I now had some volumes with which to develope some homes. 

At this point I entered the volumes and divided them into spaces according to the program. Basic solar design and 

logic was used at this point to arrange the spaces correctly. Living spaces were grouped along the south walls, with entrances 

from the pedestrian worked out to be a transition from public to private space. Forming of the pedestrian level plans was 

careful to include walls set back from the maximum dimensions in order to allow sun on at least three sides. 

Exterior materials were chosen for their thermal properties as well as their ability to relate to the existing 

neighborhood to the west. Window overhangs were calculated for three standard height windows and added to all southern 

glass. 

Finally, systems were incorporated to capture and store heat for winter use and to gain maximum air flow for summer 

cooling. I used a four inch Trombe' wall in most living spaces. This wall is intended to serve only as a convection source 

and not as a storage wall. Its overall dimensions were reduced for structural simplicity. Direct gain systems were used 

in bedrooms, dining rooms; rooms with infrequent usage. 



The initial approach to this project, and perhaps the final product was totally solar. I entered the project under 

the assunption that providing useful solar radiation to each home in a higher density would be my greatest challange and 

I completed the project having spent too much time on the solar aspects and not enough time on the livability of the units. 

The site provided to me by Expo '82 and K.C.D.C. made my task even greater, but the exercise was therefore more rewarding. 

For the first month I spent considerable amounts of time coming to grips with Knoxville's environment. IVhat became 

most obvious about the site was a problem with shadow elongation due to the slope of the topography. I realized my maximum 

heights would need to be as short as possible; no more than two stories. 

In my search for a method of providing access to the sun for every inhabitant, I turned to Ralph Bowles solar 

envelope ideas. (A.I.A. Journal, Feb. 1980.) Briefly; by using the limits of the site, and the geometry of the sun, one can 

determine the maximum developable volume for that site. I spent considerable time using the Knowles envelopes under the as

sumption that my solution lie somewhere in it's wisdom. In actuality, its purpose is to garantee sun to those areas surround

ing the site... not necessarily on your site. To use the envelope on a large site one must use it in increments. It's 

ultimate usefulness was not as great as I had hoped, (for my project) it did however help me to develop the masterplan and 

determine the approximent dimensions for my units as well as suggesting the depths of evacuation for sub-grade spaces. 

The street grid was turned (after much debate on breaking the existing grid and losing s-n patterns which are created 

from a skewed grid) to allign with the cardinal points of the conpass. This was done to slightly increase the maximum heights 

of the units and therefore keep up the density. 

The pedestrian walk spine was derived from a desire to connect the site to the mass transit system to the south 

and to the University of Tennessee and to T.V.A. headquarters, (major employment oppourtunities) 

Public space was intermixed along the pedestrian walk as well as four large parks: over the parking garage, at 


