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Preface: 
The home has always been known to 
symbolize a safe, protective 
environment by shielding its 
inhabitants from severe weather and 
other exterior dangers.1 It is a place that 
offers security, privacy, and comfort for 
healthy growth. 

Over the years, effort has been made to 
protect the home from the worst and 
most common dangers, such as from 
fire, electric shock, poor sanitation, 
structural failure, and dampness. The 
richer developed countries of today are 
able to build homes that meet very high 
standards and are relatively safe. How
ever, developing countries are continu
ing to struggle to achieve a decent level 
of housing. 2 At the same time, new 
problems have arisen that are causing 
wide dangers to our health as well as to 
the environment. 

Our health is under constant threat from 
the pollution that is invading our homes. 
This is caused by the massive increase 

1 . Pearson, pg28. 
2 . Marinelli , pg16. 

Fig. 2 Low-Allergy, Earth Sheltered House 

Fig. 3 Adobe Construc ted Home in Santa Fe 
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of chemicals and synthetics used every
where. The idea of the 'intelligent' house 
further exemplifies the increase of 
unhealthy environments in the home 
through the use of electronic gadgetry and 
the latest developments in synthetic 
building products, paints, and furnishings. 
A wide variety of the new chemicals and 
synthetic materials that have been so 
successful are now showing signs of their 
"hidden costs". 3 As a consequence, we 
are now spending a majority of our lives in 
an unhealthy environment; one that is 
hazardous, stressful, and removed from 
the natural habitat. 

Furthermore, the environment is 
constantly affected by these same chemi
cals and synthetics. We are responsible 
for increasing this load through our 
everyday actions, such as using aerosol 
spray cans, painting a room, and purchas
ing packaged goods. 4 The home itself is 
also responsible for consuming high 
amounts of valuable resources, such as 
energy, materials, and water. It also 

3 . Baggs, pg46. 
4 . Marinelli, pg17. 

generates large amounts of toxic waste, 
which eventually enters and pollutes the 
environmental system. 

It is possible to find a balance between 
living in good health and comfort while 
conserving the natural environment. An 
environmentally sensitive design can 
significantly improve the comfort, 
aesthetics, resource efficiency, and value 
of properties while reducing pollution and 
saving money. 

5 
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Abstract 

Thesis Statement 

Architecture can be used to 
promote a healthy environment in an 
affordable, multi-family, residential unit 
by providing living environments that 
minimize indoor pollutants, emit minimal 
pollutants, express empathy and 
continuity with nature, and use nontoxic, 
renewable, biodegradable materials and 
products with low environmental and 
social costs. 

Facility Statement 

A low-income, multi-family, residential 
unit for the environmentally 
hypersensitive in Porter, Texas. 

Context Statement 

The facility will be located at the intersec
tion of Ford Rd. and White Oak Forest Rd. 
The site is surrounded by two affordable 
complexes, a small neighborhood, and 
many acres of undeveloped land. 

Fig. 4 Regional Map of Houston and Porte r Area 
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Theory 

I. heoretical Basis: 

Ar1
1hitecture Promoting a 

Healthy Environment 

Fig. 5 The Healthy House 
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Theory 

Hea thy buildings are not just for sick 
peo le. Many are becoming more health 
con cious, placing emphasis on diet, exer
cise and personal habits such as smoking 
and alcohol and drug use. However, at the 
same time, the affects of the home and 
wo environments are being ignored. 
Eveeyone is affected by unhealthy environ
me~tal conditions to some extent. About 
one ~uarter of all people are considered 
"alle gic" to environmental conditions, 
me ning they suffer from hay fever, 
asthm a , or other disorders triggered by 
plant materials, molds, or animal dander.1 

Ther:e are also many who are sensitive to 
chennical exposure. It is difficult to say ex
acttY how many are affected, but it is likely 
that one in three is sensitive to something 
In the environment. Recent health statis
tics ndicate that the proportion of the 
you g adult and adult population 
exp~riencing qonventional allergies has 
lncr~ased 8% in the 12 years prior to 
199 2 

Our ome environment is extremely 

1 . Rousseau,pg2. 
2 . Pea rson, pg28 . 
3 . Pearson , pg45 . 

important to our health. For instance, the 
very young and the very old spend up to 90% 
of their daily lives indoors. Others tend to 
spend up to 50% of their time in their homes 
as well .3 In this case, healthy building 
designs are not just for those with special 
needs. Health may become a major priority 
on a p roject for several reasons. One or · 
more of the occupants may have special 
health needs, such as extreme allergies or 
hypersensitivity. Others who need a con
trolled environment include those with low 
immunity due to illnesses or as a result of 
cancer therapy or organ transplant. 
Fortunately, it is possible to make health an 
emphasis in all building designs to some 
degree. 

Fig . 6 A Ne w House off t he Ca rolina Coast 
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Theory 

o create a complex that 
romotes a healthy environment 

or the environmentally 
thypersensitive. 

Fig. 7 Earth Sheltered House with Solar Collector 
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Theory 

Th«:p omplex, which contains a total of 14 
unlt_:r~ will be designed to accommodate 
tho~ suffering from sensitivities to 
lrri ts such as dust, molds, and chemical 
eml sions. Built in the spirit of both social 
and environmental responsibility, the pro
ject allows people who might otherwise be 
lnstl utionalized to live as part of the 
community. 

A major issue is to find innovative and 
aff~dable solutions to the many design 
pro~lems. Furthermore, the biggest 
pr~lem is to plan for an undefined list of 
Ind" idual sensitivities without specific 
occ pants to work with, and to do so 
und r financial constraints to produce an 
affo dable project. Because the future 
resl~ents can not be consulted, the facility 
mu be designed to eliminate as many 
pot ntial irritants as possible in and 
aro nd the complex. 

The first issue to address is that of the air 
q ua lity. The complex should provide air 

which is free of pollutants that cause 
irritation, discomfort, or ill health of occu
pants. Pollution within the building should 
contain less than 40% of the typical volatile 
air pollution found in new housing. New 
materials indoors are sources of volatile 
gases and dusts, which are important air 
pollutants. Aging materials, such as soiled 
carpets and upholstery are also sources of 
dusts and odors. To eliminate such pollut
ants, one should: 
• Minimize the use of standard particle 

boards and interior plywood. Use 
exterior grade plywood and look for 
low-emission products. 

• Select acrylic and latex paints and 
adhesives meeting the Texas air quality 
standards 

• Use prefinished materials wherever 
possible to minimize sanding and 
finishing in place 

• Minimize the use of soft plastics, such 
as sheet vinyl floor coverings because 
they have prolonged emissions 

• Minimize the use of fixed carpets. Hard 

II 



Theory 

fl9ors, such as wood and ceramics, with 

~
ea rugs are best for low emissions and 

e sy maintenance 
• inimize the use of exposed acoustic 

s~rfaces and fabric coverings, drapery, 
n n-washable upholstery, etc.4 

Poll tion entering from the outside must 
also be controlled in order to provide a 
heal hy environment. A solution to this 
lssu~ would be to incorporate a vestibule 
large enough for visitors to leave street 
clo~es in which is served by a dedicated 
exh ust which isolates the dirt and mois
ture that would otherwise by tracked into 
the I ving space. 

Fina ly, in order to provide occupants with 
qual ty air, ventilation must be addressed. 
A c urtyard scheme, as well as windows 
on oth sides of each unit, should be incor
por ted to facilitate passive ventilation. 
Ever;y bath and laundry space should in
cor~orate a quiet, effective, exhaust fan. 
In fact, an exhaust unit above the stove 
should be provided to remove odors, 

4. Pearson , pg1 73. 

monoxide, and excess moisture from 
cooking. 

In conclusion, controlling air quality is the 
first step in providing a facility that pro
motes a healthy environment. The 
following pages will further recognize and 
explain other important issues to be 
addressed. 

Fig. 8 A Turf Roof Healthy House 
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Theory 

Goal Statement 1 : 
T e complex should provide a comfortable level of noise and 
light, as well as provide pleasant spaces to reduce stress and 
P,roduce an environment that promotes positive healing. 

Pe formance Requirement 1: 
T e level of noise within the 
complex/unit should not exceed 
35 dBA. 

De ign Responses: 

8 
B er between street 

nd complex 

Buffer 

8 
Locate noise producing 
appliances away from 

living spaces 

Buffer between railway 
and complex 

f 
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Theory 

Cbmfort/Stress Reduction 

Qoal Statement 1 : 
The complex should provide a comfortable level of noise and 
llght, as well as provide pleasant spaces to reduce stress and 
P,roduce an environment that promotes positive healing. 

Pe,formance Requirement 2: 
15% of lighting should come from 

atural daylighting. 

De ign Responses: 

Living Bedroom N 

T 
Orientation to t he sun Roof form which takes full 

advantage of the sun Use of skylights 
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Theory 

Cbmfort/Stress Reduction 

Qo~I Statement 1 : 
The complex should provide a comfortable level of noise and 
light, as well as provide pleasant spaces to reduce stress and 
produce an environment that promotes positive healing. 

Pe, formance Requirement 3: 
t he complex should provide visual 

timulation to promote stress reduction. 

De ign Responses: 

Landscaped 
courtya rds 

Views of natura l 
land scaping from living 

spaces 

Use of attractive 
a rc hitectural e lements 
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Theory 

Qoal Statement 1 : !,f e complex should provide a comfortable level of noise and 
light, as well as provide pleasant spaces to reduce stress and 
p roduce an environment that promotes positive healing. 

Pe formance Requirement 4: 
he complex should promote interaction and 
~ocialization between residents to instill a positive, 
tbealing environment. 

De :;ign Responses: 

D e 

dentrally located 
courtyard 

~!! I r' 

n. 

00 

~0§ 
QO 

Provide communal 
gathering/game area 

' 

i 

' 

Bingo 
Tues. 8:00 P .M. 

Incorporating activities 
that promote social 

interaction 

16 



Theory 

E vironmental Impact 

he environmental impact on the site and its 
surrounding areas for the new complex should 
tbe kept to a minimum. . 

Pe formance Requirement 1: 
~II materials used must be renewable 
and biodegradable as well as non- toxic 
and non-polluting. 

De ign Responses: 

Cabinets built of solid 
ood o r low emission 

boards 

Foundat ion made fro m 
ad d itive-free concrete s lab 

Use recycled mate rials 
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Theory 

E vironmental Impact 

Goal Statement 2: 
=Jf e environmental impact of the site and its 
surrounding areas for the new complex should 
be kept to a minimum. 

Pe formance Requirement 2: 
1f.e landscaping should act in conjunction 

ith the surrounding environment. 

Design Responses: 

Minimal tree 
remova l 

Orientation of comp lex to 
minimize ene rgy use 

// G G 
/ G 

G 
G 

Productive use of new 
landscape 
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Theory 

E vironmental Impact 

Goal Statement 2: 
The environmental impact of the site and its 
surrounding areas for the new complex should 

e kept to a minimum. 

Performance Requirement 3: 
e methods used in the constructing the complex 

s ould prevent the release of as many pollutants 
s possible. 

Design Responses: 

S orage of hazardous 
materials away from site 

NO 
SMOKING 

Smoking p rohibited on s ite Exhaust f umes from la rge 
vehicles ducted away 

from site 
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Theory 

Th oretical Case Study 1 

Name: Vancouver Healthy House 
Demonstration Project, 
new home 

Surpmary: 
This project illustrates intensive urban 

land use, resource efficiency, and healthy 
bull ing features, such as low-toxicity 
mat~rials that meet high standards of 
heal~h and comfort. The mechanical 
syst m, a fan-coil system, was chosen 
with a hot water loop because it does not 
cooR dust and provides filtration of 
reel culated air. 

Im conclusion, this project is a success 
due o the intensive land use, energy and 
resource efficiency, innovative materials, 
and "ndoor air quality. Some criticisms 
were raised over the noisy and congested 
loca ion. It was also noted that the 
residence contained less than 40% of the 
typloal volatile air pollution found in new 
ho es after three months. 

Fig. 9 Southeast View 

Fig . 1 0 Living Space 
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Theory 

oretical Case Study 2 

e: single family, 
tached home 

· in Pacific Northwest 

Su!:J:mary: 
-rr,is project provides a home for a 

cour:i>le, one with multiple chemical 
sen~itivities. The incorporation of 
m~mum natural light and cheerful 
colo s offers a peaceful, healing atmos
phe e. "Plan zoning" separates the 
rooTs containing potential irritants from 
the edroom. The mechanical systems, 
two oversized ventilation systems and 
high capacity commercial exhausts, 
helprd to alleviate ant health issues. 
The nome also faces south for solar 
acc~ss allowing good cross-ventilation. 

dverall, the couple was satisfied other 
than a few minor technical problems 
suet) as several breakdowns and noise 
problems with the heating system. 

Fig. 11 South View Entering Courtyard 
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Theory 

Th oretical Case Study 3 

NaTe: Oetzel House, 
new home 
near Austin, Texas 

surr.mary: 
1 his residence is designed for a 

woman who has suffered through many 
years of chronic health problems 
a~ciated with exposure to pesticides 
and other chemicals commonly found in 
woril/home environments. For this reason, 
the lawn is maintained with organic 
fertil zers, and the interior is finished with 
unp~inted cement plaster without gypsum 
or c~emical additives, while the exterior is 
finlslhed with biocide-free latex paints. 
The occupant is satisfied, but one must 
notq the conflict between the goals of 
heal h and resource sustainability due to 
the ~emote location and dependency on 
an lutomobile. 

22 
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Facility 

Facility Program 
Description 

ffordable, Multi-Family 
idential Unit for the 
iron mentally 
ersensitive 

Fig. 14 The Ecology House 



Facility 

ility Analysis: 

oncern for healthy housing has a long 
ry. Evidence has been found from 
nt cities, such as those built by the 

erians, Egyptians, Greeks, and 
ans, indicating a developed and 
what sophisticated understanding of 

h and comfort. Items such as piped 
r and cisterns, hypocaust underfloor 
·ng, hot baths, and steam rooms, 
s and sewers, courtyards cooled with 

and fountains, and gardens filled 
medicinal herbs all existed many 

ago.1 Unfortunately, most of this 
ledge was lost in Europe during the 
Ages after the fall of the Roman Em-
In many other cultures it remained a 

nuing tradition, from thermal baths in 
n to the sweat lodges of the North 
rican lndian. 2 

erica, the Industrial Age brought in a 
f in a mastery of nature by science 

achines. In terms of homes, many 

1 . Marinelli, pg43. 
2. Marinelli, pg43. 

THE U N HEALTH Y 
HOUSE 

Fig. 15 The Unhealthy House 



Facility 

d away from the individually crafted 
es in villages or small towns towards 
n terraces situated around the factory 
ill, later radiating outward from the 
o great bands of suburbs. As a 
t, society was no longer involved in 
haping or understanding of their role 

environment. 3 

then, many social movements and 
itects created styles that deliberately 
gard local conditions, such as the 
national Style, where the house stood 
om its natural surroundings rather 
blending in. One architect who 

odied the deeper ecological princi
of natural building was Frank Lloyd 
ht. 4 His concept of organic architec
not only meant design that worked 
natural conditions but design that 
an organic whole. 

ern over personal health and the 
t of toxins inside the home has been 
ly ignored by the ecology movement. 
recently, most people in the West 

3 . Marine lli, pg44. 
4. Frampton, pg1 88. 
5. Baggs, pg46. 
6 . Baggs, pg47. 

felt their homes were much healthier than 
their homes in the past, and that this had 
been achieved by modern technology. 5 

However, society is now facing new prob
lems caused by the very technology that 
was designed to improve their lives, such 
as badly polluted air and drinking water, 
chemical vapors, synthetic building mate
rials, and field from appliances and electri
cal supplies. All of these things make 
many wonder about how healthy their 
houses really are. The flourishing alterna
tive health movement has begun to spill 
over into housing and lifestyle. Western 
consumers are turning to new diets, fit
ness regimes, and self-care health, and 
they are increasingly aware of chemical 
triggers in the environment as the source 
of disease or allergy.6 

• 



Facility 

ing Problems: 

ing is a problem which can be seen 
ound the world in different forms due 
e various structures of economic, 
cal, social, and cultural systems that 

countries use for their housing 
esses and problems. A review of the 
ture on housing problems in the 
d States indicates that a majority of 

n low- and medium-income families 
r from serious housing affordability 
lems6 • The price of land, the cost of 
, materials and energy in the 
truction industry and financing costs 
ising faster that other expenses. As a 
t, the price of the home has become 
eyond the reach of many people, 
cularly the low-income households. 7 

dability issues come up when house
do not have enough income to pay 

ousing. Two solutions to this issue are 
ise household incomes or to reduce 
ing costs. Raising household incomes 
e done through the increase of jobs 

6. Hartman, pg1 22. 
7. An, pg25. 
8 . An, pg28. 

and the wages received and by providing 
money to people without jobs. To 
implement any of these solutions, a 
redistribution of income by the government 
is required. 

On the other hand, improving housing 
affordability through the reduction of 
housing costs can be done by promoting 
housing programs, decreasing regulatory 
barriers to housing development, or by 
reducing the costs of new building units.9 

For this project, reducing the costs of the 
new building unit will be a major factor for 
producing an affordable design. This will 
be done through the use of low
maintenance, low-cost materials and pro
viding an energy efficient design to reduce 
ventilation, and lighting costs. 



Facility 

sion Statement: 

create an affordable, multi
mily, residential complex for 
e environmentally 
persensitive. 

Fig. 16 Barrhaven Community Housing 



Facility 

I Statement 1 : 
he facility should provide a circulation system that 
lows its occupants to concisely maneuver about 
e complex with ease. 

formance Requirement 1: 
e circulation paths within and around the 
mplex should be clear of obstructions. 

ign Responses: 

essed radiators and 
e extinguishers in 

corridor 

Well maintained gardens 
and courtyard avoid 
overgrown vegetation 

Organized furniture 
layout 



Facility 

I Statement 1 : 
he facility should provide a circulation system that 
lows its occupants to concisely maneuver about 
e complex with ease. 

formance Requirement 2 : 
e layout of the complex and each unit should 
logical and simple to avoid confusion amongst 

e residents. 

ign Responses: 

Important facilities 
located in c lear, 
consistent way 

-· 
I 
~-- ) 

Fire escape routes 
should be clear and 

s imple 



Facility 

I Statement 1 : 
he facility should provide a circulation system that 
lows its occupants to concisely maneuver about 
e complex with ease. 

formance Requirement 3: 
e complex should incorporate the use of clear, effective, 
cognizable signage to help residents find their way about 
e complex. 

ign Responses: 

Large, clear 
lettering 

Notice boards should be 
large, well lit and in 
prominent place 

You are here 

x 
Clear layout plan 
nstalled in main 

entrance of complex 



Facility 

I Statement 2: 
e units should be designed to ensure privacy for 
occupants without positively discouraging contact 

ith the outside world. 

formance Requirement 1: 
e entry should serve as a buffer 
ne, but should be welcoming. 

ign Responses: 

Fig. 17 Brightly decorated to 
give welcoming ambience 

vvv 

Well lit with indirect or 
concealed lamps 



Facility 

I Statement 2: 
he units should be designed to ensure privacy for 
s occupants without positively discouraging contact 
ith the outside world. 

formance Requirement 2: 
e windows should provide an important 

ew of the world, but should guarantee 

ign Responses: 

Use of curtains 
for privacy 

Reflective glass 



Facility 

age 

I Statement 3: 
he complex should promote a sense of healing through s imagery to instill confidence, comfort, and reinforce 
e level of care for its occupants. 

formance Requirement 1: 
e entrance of the complex should be 

renounced and welcoming and should 
cilitate all future residents. 

ign Responses: 

Defined entry Cha nge in 
scale 

t 

Handicapped 
accessible entry 



Facility 

ility Case Study 

e: Barrhaven Community 
ousing for the Environmentally 
ypersensitive, 
ntario, Canada 

mary: 
is complex serves as a place for 
who might otherwise be institution

d to live as part of the community. 
esign includes the elimination of 
n spaces that can easily allow mold 
ust to gather. The self-contained 

hanical system avoids cross 
lation and the kitchen is exhausted 
behind the refrigerator to capture 

s from the drain pan. 
verall, the project was a success. 
ver, the two story design and ab-

e of ramps are not compassionate for 
andicapped. 

Fig. 18 Barrhaven Apartment Complex 



Facility 

ility Case Study 

e: Ecology House 
UD funded complex for the 
nvironmentally Hypersensitive 
an Rafael, California 

mary: 
e Ecology House has attracted a 

t deal of controversy since opening, 
proving to be a great success. 
a-story complex consisting of 11 

is situated around a courtyard to 
de passive ventilation. An elevator 
used in a separate building along 
the trash/recycling room to guaran
olation of equipment odor and 
s. A veneer plaster system applied 
ypsum backer was used for walls 

sed to painted surfaces that could 
e adverse reactions. The courtyard 
ins only low-pollen, naturally pest
rought-resistant plants. As far as 

reparation, spray cans were not 
ed on site and only nontoxic 
ers were used. 

In the beginning, three occupants 
moved out due to hazardous conditions. 
However, now the building is fully 
occupied and is considered a success. 
Few problems encountered are that the 
additive-free concrete has resulted in 
minor cracking and the baked enamel 
kitchen cabinets are peeling and creat
ing complaints about odors. 

Fig. 19 The Ecology House 



Facility 

ce Relationship: 

plex: 

Parking 

Malnte-

Living 



Facility 

ce Analysis: 

4000ft2 ---------------___ _ _ visitors, staff, residents 
____________ variable 

ities: driving, parking, walking 
e Requirements: the area should 
vide adequate parking for staff, residents, 

d visitors - handicapped accessible spaces 
ould be provided - should provide a sense of 
curlty and concern 
encies: adjacent to leasing office, court

rd, and maintenance area 
cf Private: public to residents, staff, visitors 
e Analysis: should provide 40 parking 

aces for staff, residents, and visitors -should 
vide 4 handicapped spaces -dark areas 

ould be lit for security purposes -covered 
lkways should be provided from parking area 
complex -should be located away from living 
its to Isolate noise and odors 

Accessible Parking Spaces 



Facility 

ce Analysis: 
rtyard 

2000ft2 --------------
visitors, staff, residents ----

variable -----------____ _ ta I k Ing, sitting, studying, 
ding, playing games, walking, resting 
e Requirements:_the courtyard should 
centrally located to promote passive 

ntilation 
encies: adjacent to living units, leasing 

ce, elevator (vertical circulation) 
cf Private: public to residents, staff, visitors 
h traffic 
e Analysis: should provide individual out
e entrance for each unit - should contain 
ly low-pollen, naturally pest and drought 
istant plants - space should be sheltered 
m prevailing winds 

Fig. 20 Well Maintained Courtyard 



Facility 

ce Relationship: 

ing Office: 

Private 
Sitting 

Communal 
Gathering 

Area 

Manager's 
Office 



Facility 

ce Analysis: 
munal Gathering Room 

--------------~400ft
2 

_____ visitors, staff, residents 
____________ 1 to 30 

_____ talking, sitting, studying, 
ding, playing games, meetings 
e Requirements:_the room should be 

pable of accommodating all of residents In 
me kind of arrangement, which can also 
ction as the Informal setting for a variety of 

tlvities -should be a comfortable area for 
!dents to relax or socialize 
encies: adjacent to smaller sitting room 
nager's office, adjacent but separate from 
trooms 
c/Private: public to residents, staff, visitors 
e Analysis: should use niches and al-
ves to scale down room, making it more 
lting to residents -should be well ventilated 
ould provide overall indirect lighting to give 

minance of 19 foot candle - should have 
least 65% of lighting come from natural 
yllghting -should Integrate natural landscape 
ments that are viewable to the resident 
lie Inside the space 

Fig. 21 Meeting Room Designed to be 
Acceptable to all Occupants 



Facility 

ce Analysis: 
lier Sitting Room 

,__ _______ _ _ _ _ _ _ ~.200ft2 

_____ visitors, staff, residents 
____________ 1 to15 

______ talking, sitting, studying, 
ding, playing games, meetings 
e Requirements: space should have an 
n plan to accommodate various furniture 
ngements - space should provide open 

II space for presentation materials 
alkboard, dry-erase board) -space should 
handicapped accessible 

cencies: adjacent to communal gathering 
m , manager's office, adjacent but separate 

m restrooms 
c/Private: public to residents, staff, visitors 
e Analysis: space should be well llt for 
sentations and reading -should be well 

ntilated - should provide overall indirect 
hting to give llluminance of 19 foot candle 
ould have at least 65% of lighting come from 

tural daylighting - should integrate natural 
dscape elements that a re viewable to the 
ident whlle Inside the space - should be 

signed acoustically for privacy 

W e ll lit reading area 



Facility 

ce Analysis: 
Nesti bu le 

50ft2 
---------------~ ___ __ staff,residents, visitors 

variable 
~-----------it i es: _greet Ing visitors, entering, storing 

lluted Items 
e Requirements: should provide storage 
street clothes 

cencies: direct access to manager's office, 
mmunal gathering room, and sitting room 
cf Private: public, high traffic 
e Analysis: space should act as a buffer 
tween the outside and the world of the 
ividual -doorway should be conceived as a 
eshold; It is both a barrier against intrusion, 
raneous noise and prying eyes, and a place 

welcome -space should guarantee privacy 
t encourage neighboring contact - should 
er each resident the opportunity to establish 
Ir identity 9 -should be well lit to 
brace transition space 

9 . Robson, pg78. 

Decorative, w ell lit entry 



Facility 

ce Analysis: 
rooms 

f--------------2 @ 12ott
2 

each 
_____ visitors, staff, residents 

. _____________ 1 to 3 
____ washing hands, infant care, 

ecuting other basic needs 
e Requirements: handicapped 

cesslble, should provide sufficient utilities 
executing basic needs, should be well 

ntllated, clean, and constructed from sanitary 
terials 
enci es: adjacent but separate to 

mmunal gathering room, and manager's 
ce 
cf Private: public to staff, prospective 
idents, and residents only -relatively low 
ffic area 
e Analysis: the restrooms should be 

mpletely enclosed to provide privacy of its 
ers, while providing accessibility to all - space 
ould be easy to clean and maintain -space 
ould not open directly to gathering room, 
nference spaces, and office to control occu
nts' privacy and unpleasant sights and odors 
ould be ventllated with quiet, effective, 

haust fan 

Q 

0 

Detached restrooms for 



Facility 

ce Relationship: 

tenance/Utilities Room: 

Laundry Fa-

Maintenance 

Open-air 
Storage 

Elevator 



Facility 

ce Analysis: 
atorANaiting Space 

---------------~120ft
2 

_____ visitors, staff, residents 
_____________ 1 to 5 

ities:_waiting for elevator to take occupants 
upper level, loading/unloading people, 
uipment, and supplies in/out of elevator 
e Requirements: the room should supply 
least 50 ft2 for the elevator and at least 50 
for waiting space -room should be enclosed 
double swing doors to guarantee isolation of 
uipment odors and noises -fixed seating 
ould be provided along walls of the room 
cencies: adjacent to parking/courtyard for 

ct access to upper level -adjacent to trash/ 
ycle area, laundry facilities, maintenance 
as, and storage area -separated from living 

its for noise/Ventilation purposes 
c/Private: public to visitors, staff, residents 
e Analysis: the elevator area should be 
ated in the same building as trash/recycle 
a, laundry facilities, maintenance areas, and 
rage unit -area should be well ventilated 

d completely enclosed to isolate equipment 
ors and noises -should provide direct access 
upper level living units 

¢ 
0 
0 

Double swing doors and waiting 



Facility 

ce Relationship: 
Bedroom Unit: 

ally this unit has an area between 
800 ft2 and consists of an entry 

e, living room, dining room, kitchen, 
oom, and bathroom. Although 
ded for one tenant, they are 
monly used for a couple or for two 
le sharing. The maximum number of 
pants will be two. The unit should be 
ned to accommodate day-to-day 

ities such as sleeping, bathing, 
ing, cooking, eating, watching 

ision, and entertaining friends. All 
must meet A.D.A. requirements. ¢ 

0 
0 

o ' 

0 
lLOXT 

MASTER 
lll'DROOtl 

ENTRl' 
FOYER 

llOSET 

Possible solution to one bedroom 

0 0 
0 0 



Facility 

ce Relationship: 
Bedroom Unit: 

ally it has an area between 800 -
ft2 • The two bedroom unit will meet 

ame requirements as the one 
oom unit, but will have one additional 
oom. The maximum number of 
pants will be four. 

e Bedroom Unit 
ally it has an area between 1 , 1 00 -
ft2 . The three bedroom unit will 

t the same requirements as the one 
oom unit, but will have two additional 
ooms and one additional bathroom. 

aximum number of occupants will 

~~~<:> 

(;LO!el 

BllRY 
f'OIB<. 

¢ 
0 
0 
[]:) 0 

Gl.OSfT 

/ODP 

~ HllSTER 
_, 

eBJl!OGlti 

0 
0 

Possible solution to ttiree bedroom 



Facility 

ce Analysis: 
gRoom 

______________ 144-225ft2 

_______ visitors, residents 
_____________ 1 to 5 

ities: __ receiving and entertaining guests, 
ding, writing, watching television, relaxing 
e Requirements: the room should be 
igned to set up in pleasing proportion of 

gth to width -should be large enough to 
commodate resident(s) plus visitors should 
large enough to accommodate a variety of 

rsonal belongings and furniture 
cencies: adjacent to dining space, kitchen, 
try, and provide access to bedroom and 
th room 
cf Private: public to visitors and private to 
tside residents -high traffic 
e Analysis: space should be center of all 
idents' leisure and entertaining activities 
ould be located centrally within each unit 
ould be located on south side to provide 
least 70% of lighting from natural daylighting 
ould provide views of nature tor stress 
uction within residents 

Fig. 22 70% of Lighting Provided by Natural 
Daylighting 



Facility 

ce Analysis: 
ng Room 

-------------~81-144ft2 

_______ visitors, residents 
_____________ 1 to 5 

ities: __ eating, drinking, studying, talking 
ying games 
e Requirements: the room should be 
signed to set up in pleasing proportion of 
gth to width -should be large enough to 
commodate resident(s) plus visitors -should 
large enough to accommodate a table and 

rroundlng chairs 
encies: adjacent to living space, kitchen, 

try 
cf Private: public to visitors and private to 
tslde residents 
e Analysis: should provide views of nature 
stress reduction within residents -

View to outside provided 



Facility 

ce Analysis: 

______________ 54-108ft2 

___________ residents 

1 to 2 -------------it i es: _food preparation, serving, cleaning, 
d storage, utensil/general storage, eating 
e Requirements: the room should be 
signed to set up in pleasing proportion of 
gth to width -should be large enough to 
commodate 1 -2 residents -materials within 
ace should be easy to clean and maintain 
ould be handicapped accessible 
encies: adjacent to living space and 

Ing 
cf Private: semi-private to visitors, relatively 
h traffic for resident 
e Analysis: area should be exhausted from 
hind refrigerator to capture odors from 
In pan -refrigerator/stove should be set 

alnst the outside wall opposed to a wall 
tween units to ensure that their fields are not 

cted towards habitable space - shelf space 
er counters should be left open to promote 

circulation 

Fig. 23 Kitchen with Open Storage 



Facility 

ce Analysis: 
Nesti bu le 

:.__ ____ ________ _ __ 50ft2 

_______ residents, visitors 
variable ------------it i es:_ greeting visitors, entering, storing 

lluted items 
e Requirements: should provide storage 
street clothes 

cencies: direct access to living room, 
jacent to d ining room 
"c/Private: public to visitors, high traffic for 

I dent 
e Analysis: space should act as a buffer 
tween the outside and the world of the 
ivldual, -doorway should be conceived as a 
eshold; it Is both a barrier against intrusion, 
raneous noise and prying eyes, and a place 

welcome -space should guarantee privacy 
t encourage neighboring contact -should 
er each resident the opportunity to establish 
ir identity -should be exhausted to isolate 
and moisture that would otherwise be 

eked into living spaces-should be well lit to 
brace transition space 

0 

Well lit entry area 



Facility 

ce Analysis: 

1--------------- 120-200ft
2 

. ____ residents, overnight guests 
_____________ 1 to 2 

_________ sleeping, reading, 
tertalnlng, storage of personal items, 
rsonal care, private conversing, relaxing 
e Requirements: the room should be 
signed to accommodate 1 king size bed or 
o single beds - should provide sufficient 
rage areas for clothing and personal items 
encies: adjacent to bathroom - separate 

m excessive noise producing appliances 
cf Private: semi-private to visitors, relatively 
h traffic for resident 
e Analysis: should be located on the 

uthern side of the unit to ensure that 70% 
lighting is provided from natural daylighting 
ace should be a shallow design with light 

lored surfaces - space should be acoustically 
signed for privacy -should have minimum 

ension of 8 feet and minimum storage of 
e closet 3 feet wife and 2 feet deep10

• 

10. Robson , pg80. 
http://wWW.interiorplanning.com/ 
ResPort5.htm 

Fig. 24 Bedroom with View of Nature 



Context 

textual Description 

Adjacent Neighborhood 

Intersection of Ford Rd. & White Oak Forest 



Context 

textual Issues: 

his project, the most important is
are those dealing with the natural 
onment, the built environment, sur
ing economical and societal is-

' as well as the historical context 
d affordable housing. 

Northeast View of p roposed Site 

View into W hite Oak Forest Neighborhood 



Context 

It Context 

Adjacencies that Affect Site 
its Buildings: 
cated 26 miles northeast of down
wn Houston 
cated 15 miles northeast of Bush 
rport (site is NOT affected by flight 
tterns) 
cated 2 miles east of U.S. HWY 59 
cated 1 3/4 miles east of railway 
oise is concealed through trees) 
cated adjacent to two-lane road 
affic can be concealed through 
es) 
cated adjacent to middle/low class 
ulti-family housing complex consist
g of 1 00 units 
cated adjacent to middle class 
bdivision consisting of 20 resi
nces 
wer lines located across two-lane 

ad, separated by trees 
cated 3 miles north of Metro Park & 
de providing accessible commuting 
Downtown area 

Materials/Methods of Construction Re
lated to Building Type: 
• Foundations - additive-free concrete 

slab thermally isolated by rigid poly
styrene foamboard to prevent 
moisture 

• Roofing - considerations include pre
finished metal roofing, wood shingles, 
or fiber cement shingles 

• Floor coverings - glazed quarry tile set 
in additive-free cement mortar, 
cement grout with sand (unsealed) 

• Windows and doors - double-glazed, 
aluminum frame, sliding windows and 
patio doors, aluminum mini-blinds 
with baked enamel finish, steel 
exterior and interior doors 

• Kitchen cabinets - steel with baked
enamel finish 

• Materials used for the facility must 
contain no pollutants and emit no 
harmful vapors, dust, or odors 

• Materials must be quiet, producing 
little noise, electromagnetic safe, 
renewable and abundant, energy 
efficient 



Context 

ural Context: 

ents of nature particularly im
ant to answering the design re
ch question: 
oderately warm climate -average 

perature is 83° F for summer 
onths and 54° F for winter months 
gular thunderstorm activity 

reduces increased brain activity and 
eling of wellbeing due to increased 
mber if negions and decreased 
mber of poisons in the air) 
erage rainfall is 46. 7 inches 
ht prevailing winds (winds blocked 
tall pine trees -avoids transporting 

nhealthy" air) 
ii does not hide hazardous residues 
m previous uses (site is untouched, 
ver been built upon) 
ii does not consist of expansive 
ys (causes instability when clay 
comes moist) 
vel ground away from flood zones 

o signs of subsidence or slow 
ntinuous soil movement) 

• Site and its surroundings are well 
drained 

• Minimum excavation allows dwelling 
to have direct exposure to sun and 
potential for good, natural ventilation 

No rthern View of Site 



Context 

torical Context: 

nomena that have surrounded 
evelopment of low-income 
ing: 
tal demand for multi-family housing 
mains far below peaks of 1985 
00,000 units were started that year) 
million were started in 1972 
I time low hit in 1992 (less than 
0,000 were built) 

creased 14 percent in 1993 
creased 23 percent in 1994 
ojected to grow 7 percent this year 
ost important force shaping the 
ultifamily market is the changing of 
hnic mix in America 

percent ethnic population growth 
the 1980s 
uses Census to predict 50 more 
ars of steady growth - reaching 350 
illion in 2030 

Porter Square Complex 

Affordable housing in Porter, TX: 
• Site is surrounded by two affordable 

housing complexes 
• Two additional complexes are located 

within two miles of the proposed site 



Context 

ietal/Economic Con
t: 

ietal Conditions that have a 
ring on the facility: 

• Located in an area surrounded 
by middle to low class residents 

• Low-income housing complex 
would "fit in" with surrounding 
developments 

Statistic 

Peoole of all al!es in povertv 

People under a2e 18 in poverty 

Related children age 5-17 in families in 
oovertv 

Statistic 

Median household income 

Number Percent 

Estimate 
90% Confidence 

Estimate 90% Confidence 
Interval Interval 

28 605 23 021to34.188 11.5 · 9.3 to 13 .8 

12 275 9,799 to 14 751 16.4 13.1 to 19.7 

7 869 6,232 to 9,506 14.6 11.6 to 17 .7 

Estimate 90% Confidence Interval 

$44,744 $41 828 to $47,645 

Fig. 26 Economical Statistics of Montgomery County 



Context 

textual Case Study: 

e: Porter Square 
partment Complex 

mary: Located on the northeast 
r of the intersection of Ford Road 
hite Oak Forest, Porter Square of

pproximately 1 00 affordable living 
. One bedroom units are start at 
, while two bedroom units start at 
. A few three bedroom units are 
able for $400. The complex, built in 
, is completely visible from the road. 
st all tress were removed during 
truction. In return, the residents 
very little privacy and are constantly 
d to listen to road traffic. 

Porter Square Complex 

View from Street 



Context 

textual Case Study: 

e: The Starks Residence 
605 White Oak Forest 
rter, Texas 77365 

mary: This four bedroom, three 
residence is located in the 
borhood of White Oak Forest, 

his directly north of the proposed 
There are approximately 20 homes 
ed here, occupied by middle class 
ies. The homes in the neighbor-
take 

ntage of the many tall tress by 
ving a few as possible. 

View from Street 



Context 

textual Case Study: 

e: White Oak 
partment Complex 

mary: Located adjacent to Porter 
re, White Oak offers approximately 
nits at an affordable price. The one 

oom units are priced at $277 - $445 
nding upon household income. The 
edroom units are priced at $324 -
depending upon household income. 
ite, surrounded by several trees and 
nly a few feet away from Ford Road, 
not offer much comfort or privacy for 
cu pants. 

V iew from Street 

Typ ical Unit 



Context 



Space Summary 

IV. Space Summary 

68 



Space Summary 

Space Summary 
Space Max.Ne~t~S~F---~~ 

Leasing Office 
Entry ..... ... ........ ..... ......... 50 
Office ........................... 120 
Restrooms ................... 300 
Gathering Room .......... 500 
Sitting .. ....... .. ......... ...... 300 

1,270 

One Bedroom Flat 
Bedroom .......... .. ......... 200 
Bathroom .... ... ...... ... ...... 81 
Entry .............................. 50 
Kitchen .... ..... ..... .......... 1 08 
Dining .......................... 144 
Living ......... ......... .. ...... . 244 

808 x 8 = 6,464 

Two Bedroom Flat 
Bedroom .. ... .... ...... .. .... 200 
Bedroom .. ... ....... ...... .. . 200 
Bathroom ...................... 81 
Entry .............................. 50 
Kitchen .............. .... ...... 108 
Dining .......... .. .............. 144 
Living .......... ............ ..... 244 

1,008 x 4 = 4,032 

Spac~e:;.__ __ _ Max. Net SF 
-~---

Three Bedroom Flat 
Bedroom ............. ........ 200 
Bedroom ..................... 200 
Bedroom ..................... 200 
Bathroom ...................... 81 
Entry .............................. 50 
Kitchen ........ ........... ..... 1 08 
Dining .. ........... ..... .... .... 144 
Living ........................... 244 

1 ,289 x 2 = 2,578 

Elevator/Maintenance Room 
Elevator/Waiting ....... .... 150 
Trash/Recycling .............. 50 
Maintenance ................. 100 
Storage .. ............. .. .. .... .. 1 00 
Laundry Facilities .......... 200 

550 

Total Net SF = 14,894 ft2 

Total Usable SF (Net x 1.3) = 19,362 ft2 

Total Gross SF (Usable x 1.2) = 23,234 ft2 

Parking ... .. ........ ............ .... 4 ,000 
()ourtyard ...... ..... .. .......... .. 2 ,000 

69 



Design Documentation 

Design Process 
Thesis Statement 

Architectu re can be used to promote a healthy 
environment in an affordable, multi-family, 
residential unit by providing living environments that minimize 
indoor pollutants, emit minimal pollutants , express empathy 
and continuity with nature, and use nontoxic, renewable, biode
gradable materials and products with low environmental and 
social costs. 



Design Documentation 

ign Process: 
idual Units 

sign of this project is based around the needs of the 
mentally hypersensitive 
al. This means that the design process starts at a very 

e level in order to satisfy the individual. 

case, the design began in the bedroom. A diagram de
ll the elements that might affect the individual , such as 
sights, sounds, and views. For example, raising the 
height in the room not only promotes air circulation, but 

for larger windows that can let in more light and provide 
I views. All of these considerations provide comfort for 
upant. Furthermore, sloping the ground allows for wa
rain away from the building which prevents the growth 
and other bacteria within the foundation and walls of 

ts. 

also the stage where all interior materials were se
Because a major concern is to 
air that is free of pollutants that cause 

n, discomfort, or ill health of occupants, it was decided 
at the wood framed walls would be covered in gypsum 
emission 
t) and would be left unfinished. Exposed 
e-free concrete would be the best choice 
althy floor. 

Diagram of Health Issues to be Considered 

--rt=====::jil,--~~,;_ 

---~ orn;u..TTO-"M 

Corrected Diagram 



Design Documentation 

ign Process: 
idual Units 

a for the floor plans came from a simple zoning dia
To ensure the best air quality for the individuals, it is 
r all living spaces (living room and bedrooms) to be 

away from loud appliances that might produce ex-
r odors. For that reason, the bedrooms are intention
ced furthest from the kitchen and bathroom . To fur
event "bad air'' from entering into 
spaces, all closets are placed outside of bedrooms. 
enters the each unit vestibule can be found that is 

nough for visitors to leave street clothes in which is 
by a 

ted exhaust that isolates the dirt and 
re that would otherwise be tracked into the living 

A small porch on the backside of each unit provides 
te area for the 
nts to enjoy the clean outside air. 

BUFFER 

ENTRY 

LIVIN6/ 
6ATHER IN6 

BUFFER BEDROOM 

EiUFFER BEDROOM 

eurrcR BEDROOM 

Schematic Review Floor plans 

Final Typical Three Bedroom Plan 



Design Documentation 

ign Process: 
Layout 

nalyzing the site, it became apparent that the optimal 
e to the complex would be on the east side, away from 
Ideally, the 
x should also set at least 50 feet back from Ford Road 
for dense trees to serve as a buffer between the 

hat busy road and the quite complex. Parking spaces 
e an 
nt consideration at this time. Locating the spaces on 
h and east side would reduce the amount of afternoon 
ting , which reduces the temperature of the lot. The lay
he site is 
from the same idea as the layout of the 
al units: zoning spaces for optimal air 

PARKIN6 

LIVIN6 

MAINTl:NANGC 

LIVIN6 

C.ONC.EPT DRAl"llN6 

Schematic Review Site Plan 

Revised Site Plan 

Revised Site Plan 



Design Documentation 

ign Process: 
Layout 

al site design encompasses all the ideas for a healthy 
st like the individual units, it is zoned from "dirty" to 
. The parking spaces are located on both the north 
st side of the site to avoid the hot afternoon sun. Trees 
t as both a visual and audio buffer between the living 

nd the parking spaces. The spaces are spread out 
the units so that no individual has to walk very far be

their car and living unit. 

dents enter the complex, they find two 
gs that serve as an open-air storage facility. This allows 
ts to store all items in a space that will not contaminate 
rsonal living area. 

its are arranged to provide both a public courtyard 
in the front area and a private space in the back area. 
I various courtyards located throughout the site give the 
nts the option to spend time in either a shaded, se
space or open spot in the sun. 

II • 

1·-~ . 
• 11•11• 

Site Model 

l o~ 
0 

oO 
0 

0 

po 
0 0 

0 o 0 ° of? o o oQO co 

Final Site Plan 



Des.ign Documentation 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~ 

fort/Stress Reduction 

uccessful, the living complex must provide an envi
nt that promotes positive healing and stress reduction . 
r to do so, the level of noise and light throughout the 
ust be controlled to produce a comfortable environ-

el of noise is controlled through the 
ic placement of rooms in each unit. The bedrooms 
ced as far away as possible from noise producing ap
s. Throughout the site, fences and dense trees serve 
ise buffer between parking lots/streets and the living 

ure optimal daylighting throughout all units, most liv
ms and bedrooms are placed on the southern side . 
ory windows surround all rooms of the units to let in 
nal light. 

e visual stimulation is known to promote stress re-
' landscaping played an important role throughout the 
x. Various landscaped courtyards that include ele
such as benches and fountains are included. Views 
ral landscaping from living spaces are also included. 

Interaction and socialization between residents instills a 
positive, healing environment. In order to promote this rela
tionship between residents, a communal gathering/game 
room is included in the main office area. Also, the overall 
courtyard scheme helps to further promote social interac
tions. 

Plan -Typical Two Bedroom Units 



Design Documentation 

onmental Impact 

r important issue regarding this thesis is its environ
impact on the site and surrounding areas. 

t way this is achieved is through the use of non-toxic, 
lluting materials. For instance, all trusses, cabinets, 
elves are made from poplar wood. The wood framed 
cted walls are covered with gypsum. It is then left un

d to ensure minimal offgassing. The foundation con
poured in place concrete which is free of air 
ent, plasticizers, and other additives .. 

rmore, emphasis is put on the elimination of all con-
n materials containing offgassing chemicals, formalde
pesticide, and biocide. Exposed metal ductwork with 
rformance dust and carbon odor removal filters were 
ed. 

ure optimal air quality throughout the unit, an enclosed 
abinet is located in the living/kitchen area. This space, 
cted exhaust 
, provides a safe place for televisions, 
ters, or other problematic personal belongings. Also, all 
ppliances (washing machine, sink, etc.) are located so 
r access is 
le. This allows leaks and other potential problems to 
oticed and to be fixed easily. 

Because the landscaping should act in conjunction with the 
surrounding environment, many of the 
existing trees are still remaining on the site. Low pollen pro
ducing landscaping replace most trees that were removed for 
productive use of new 
landscaping. 

0 

Interior View 



Design Documentation 

ility provides a circulation system that allows its occu
o concisely maneuver about the complex with ease. 
achieved through an 
ed room and furniture layout throughout all living units 
ice spaces. Also, the 
aping remains well maintained to avoid 
wn vegetation . 

its are designed to ensure privacy for its occupants 
positively discouraging contact with the outside world. 
ourtyards in front of each unit provide a slight buffer 
n themselves and their neighbors. Furthermore, a 
, backyard area does just the same. 

each unit, curtains can be hung to provide privacy for 
pants. Strategically placed landscaping becomes a 
uffer between windows and neighbors. Site Plan 

Oo 
Q 

0 
0 

0 

0 0 

oQO o0 
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Elevations 
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c 

Entire Complex Plan 

roomfTwo Story Plan 



Design Documentation 

. d . • 
.. • · 11 • • • ... .. . . , 

As advised, I spoke to Andy O'Neil at Southwest Truss. I 
presented all my drawings to him, 
specifically my wall section, details, and interior-perspec
tive. His response was that the 
connection between the truss and the wall was correct. 
The only mistake was how the actual 
truss was drawn. I have corrected this mistake with the 
drawing above by adding a metal plate 
exactly how Mr. O'Neil suggested. 



Design Documentation 

d Perspective 

Interior Perspective 

Mr. O'Neil's response to my interior perspective (where the 
truss connects to the wall) was to raise the truss so that it 
sits upon the wood 
framing and to add a header in the space 
between each truss . I corrected the drawing 
exactly as he suggested and included it on the drawing on 
the left (as seen) . 



Design Documentation 

, I showed Mr. O'Neil this axon and asked him his 
ts on the trusses. His comments were that he would 
paced the trusses every two feet, but in this case, the 
pacing would still be okay. As far as the how the 
are drawn as the roof slopes down, the trusses would 

rm more of a hip shape, or flatten out as the roof 
. He had no more major concerns with my design and 
tulated me for passing my thesis. 

Interior Perspective 
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