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PREFACE 

w m urrlcanes take the lives of thou-
JL JL sands of people each year, each 
year the number of deaths Increasing. The 
fortunate ones that survive are left home
less. Billions of tax payers' dollars are spent 
each year to rebuild hurricane destroyed 
homes. Using the tools of modern technol
ogy, tests are currently being conducted to 
provide efficient structural quality that will 
withstand the most violent wind storms. In 
1992, Miami was struck by Hurricane An
drew, one of the most violent hurricanes 
ever. Meteorologists well known for their 
accuracy in hurricane prediction expect hur
ricanes of this intensity to strike Florida 
each year over the next two decades. (1) 
Measures should be taken to ensure the 
quality of lives for the users of buildings lo
cated in hurricane-prone regions. 

Figure 2: Hurricane Andrew's destruction 

Technology should be used as the pri
mary form-giver when designing in re
gions where the architecture must with
stand the inevitable and uncontrollable 
forces of violent hurricanes. 
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ABSTRACT 

m echnology should be used as the pri-
^ mary form-giver when designing in re
gions where the architecture must withstand 
the inevitable and uncontrollable forces of vi
olent hurricanes. 

Y mMEMENT 
Figure 3: Eye of Hurricane Emily 

^XrSTATEMENT 
A residence built in a hurricane-prone region 
should be designed to provide protection 
against the most violent wind storms, meet 
the needs of its users, and fit Into its sur
rounding context. 

Identity and physical comfort should be 
heavily considered when building a struc 
ture in the new Presidential Estates 
gated community of Dade County, Florida 
due to its unique culture and extreme 
weather conditions. 
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INTRODUCTION 

r he past 25 years have been a period 
of light hurricane activity, say experts 

on climate like Professor John Gray, a Col
orado State University meteorologist who's 
accuracy in hurricane prediction has brought 
him national acclaim. (2) But Gray contends 
that things are changing. He believes that 
1995 was the first year of a 20-year cycle of 
violent hurricanes. His detailed calculations 
have led him to predict that over the next 
two decades residents along the US Gulf and 
Atlantic Coasts will experience a major hur
ricane of the magnitude of the infamous An
drew that battered Florida in 1995 and as 
many as nine minor hurricanes each year. 
Modern technology has made It possible to 
design innovative structures that can with
stand the forces produced by extreme wind 
storms. This technology should be applied 
to all luxury homes built in hurricane-prone 
regions. 

Figure 4: 
Storm surge effects along 
Biscayne Bay shoreline 

The luxury home built in the new Presi
dential Estates gated community of Mi
ami, Florida should be capable of with
standing extreme wind storms. 
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THEORY: PARTI 

^MAIISM-. I 

/

n the last century and a half, man has 
done his best to define the human con

dition of his existence and ironically has lost 
the capacity to come to terms with it; he is 
unable to reconcile the eternal dimension of 
ideas with the finite dimension of everyday 
life. (3) Contemporary man, while recognizing 
this dilemma, seems Incapable of deriving 
from this tension the ultimate meaning of his 
existence. (4) Fortunately, the external world 
of man can be effectively controlled and dom
inated by a functionallzed theory subsumed 
by technology. Today, theory in any discipline 
is generally identified with methodology, a 
specialized set of prescriptive rules concerned 
with technological values rather than ulti
mate objectives. (5) Through this functional-
izatlon of architectural theory, man is capable 
of coming to terms with his existence. 

Figure 5: 
The Vitruvian man on a grid, from 
Cesariano's edition of the Ten Books 
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THEORY: PARTI 

A ^ e c a u s e the architectural theory of 
JL^ functionalism is assumed to imply ab
solute rationality, it has been considered ca
pable of standing on Its own, free of all rela
tions to fundamental philosophical questions. 
(6) Subject to the values of technology. Its 
interest is not in meaning, but In a conceptual 
or material efficiency dominating design and 
construction. Mathematical logic has been 
substituted for metaphor as a model of 
thought. Art can be beautiful but it is seldom 
understood as a profound form of knowledge, 
as a genuine, intersubjectlve Interpretation of 
reality that Is necessary in architectural de
sign. (7) Architecture must never partake of 
the alleged escapism of the other fine arts. It 
has to be, before anything else, a paradigm of 
efficient construction. It must be functional 
in the highest regard of the term. 

lt„DJfl B,fl,.Oil.ll, 

..JfH^ 

«• ( f •» »» »» 

Figure 6: Perrault's design for 
the eastern facade of the Louvre 

w^w^w^w^m^w^w^^^w^wjm 

Functionalism: ^̂A philoso
phy of design holding that 
form should be adapted to 
use, material, and 
structure/' 

-WEBSTER'S DICTIONARY 

^^^J^^J^^^^J^ 
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THEORY: PARTI 

yriftNAI ISM 

§H unctlonalized theory is composed of 
JL laws of an exclusively prescriptive 
character that intentionally avoid all reference 
to philosophy or cosmology. (8) Theory is re
duced to a self-referential system whose ele
ments must be combined through mathemati
cal logic. Architecture must pretend that Its 
values, and therefore Its meaning, are de
rived from the system itself. This functional
ism of architecture theory implies its transfor
mation into a set of operational rules, into a 
tool of an exclusively technological character. 
Its main concern becomes how to build in an 
efficient and economical manner, while avoid
ing the questions related to why one builds ad 
whether such activity is justified in the exis
tential text. 

Figure 7: 
Cesariano. "Universal man" drawing 
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THEORY: CASE STUDY 

'-F Hf)l ISF I 
PROJECT: TEXAS ICE HOUSE 
DESIGNER: INTERLOOP ARCHITECTS 

r he Texas Ice House's form emerges 
out of the nature of its materials and 

the methods of Its construction and fabrica
tion, as seen in Figure 8. (9) It is clearly a 
response to the tectonics of architecture. 
The project is appealing because it responds 
to different aesthetic sensibilities without 
loss of a common character. Hence, its 
strength comes from its diversity, in its abil
ity to attract the mixed culture of the 1990s. 
The Texas Ice House is located off an ele
vated highway In Houston. 

Figure 8: 
Perspective of front facing the highway 

The flexible and yet highly ordered plan 
stems from the building's structural sys
tem. The system is composed of 
concrete-block bearing walls supporting 
light steel trusses and flat roofs. 
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THEORY: CASE STUDY 

in I i^^M^ ^ 4 • OiUl:̂  

m he design combines a lunch counter, 
^ a drive-through convenience store, a 
beer garden, and a proprietor's flat. Equally 
diverse are the forms and construction sys
tems. The lunch counter, which bends 
around the drive-through behind it, is steel-
framed on concrete grade beams, with an 
aluminum storefront and a built-up roof. A 
poured-in-place concrete ramp curves up 
over the lunch counter, wrapping around an 
inner storage ramp clad in painted metal 
panels on steel framing. Both ramps lead 
up to a roof-top, open-air beer garden, with 
pea gravel on a steel-pan/poured-concrete 
deck. Along the highway side of the garden 
is a perforated galvanized steel billboard on 
steel framing. In contrast, the proprietor's 
flat is constructed of painted concrete block 
on steel framing. 

Figure 9: 
Section showing double ramp and roof
top beer garden above the drive-through 

Figure 10: 
First Floor Plan 

1 VENDING MACHINES 
2 LUNCH COUNTER 
3 DRIVE-THROUGH 
4 ENTRY TO OWNER'S 

APARTMENT 
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THEORY: PART 2 

^Ai:Lii:̂ :̂ r(̂ ĵ iaiRi 

§ m urrlcanes are the products of the 
JL JL tropical ocean and atmosphere. 
(10) Powered by heat from the sea, they are 
steered by the easterly trade winds and the 
temperate westerlies as well as by their own 
ferocious energy. Around their core, winds 
grow with great velocity, generating violent 
seas. Moving ashore, they sweep the ocean 
inward while spawning tornadoes and pro
ducing torrential rains and floods. Each 
year on an average, 10 tropical storms (of 
which 6 become hurricanes) develop over 
the Atlantic Ocean, Caribbean Sea, or Gulf 
of Mexico. Many of these remain over the 
ocean. However, about 5 hurricanes strike 
the United States coastline every 3 years. 
Of these five, 2 will be major hurricanes, 
which are category 3 or greater on the 
Saffir-Simpson Hurricane Scale. "•%S*MsS|».^ 

CI Minimal: No real 
damage Is done to 
structures. 

I C2 Moderate: Major 
i damage done to mobile 

homes, some trees top-
? pled 

C3 Extensive: Some 
structural damage to 
roofs, mobile homes 
destroyed 

C4 Extreme: Extensive 
damage to roofs, win
dows, doors 

C5 Catastrophic: Roof 
damage considerable 
and widespread, some 
complete buildings fail 

Figure 11: Typical 
Hurricane Damage 
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THEORY: PART 2 

iji^iij^£«ii^iiil^^i;i:iS0^^!l£^ 

I he 1998 wind season will be remem-
JL bered as one of the deadliest in history 
including having the strongest October hurri
cane on record. (11) The year produced 14 
named Tropical Storms of which 10 became 
hurricanes. The four-year period of 1995-
1998 has a total of 33 Hurricanes, which Is an 
all-time record. Seven of the Tropical Storms 
hit the United States, which is twice the nor
mal average. Total direct US hurricane dam
age was estimated at 6.5 billion dollars. This 
group of Tropical Cyclones claimed an esti
mated 11,629 lives in 1998 of which there 
were an estimated 11,000 deaths due to Hur
ricane Mitch in Central America. This is the 
largest number of deaths due to an Atlantic 
Hurricane since 1780. The United States sus
tained the highest single natural hazard loss 
in history from Hurricane Andrew. 

szs A 

^^Maybe to stimulate action 
we should get regulatory 
groups to require warning 
labels on buildings:" 

Wi Ali\0 
THIS BUILDING DOES NOT SATISF\' 
THE MINIMUM CRITERIA FOR WIND 
HA/JIRD RESISTANCE. OCCUPYING 
THIS BUILDING COULD ENDANGER 
YOUR LIFE IN AN EXTREME WIND 

STORM 

-Michael P. Gaus 
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THEORY: CASE STUDY 

PROJECT: TAKING SHELTER FROM THE 
STORM: BUILDING A SAFE 
ROOM INSIDE YOUR HOUSE 

AGENCY: FEDERAL EMERGENCY MAN
AGEMENT AGENCY (FEMA) 

INVENTOR: WIND ENGINEERING RE
SEARCH CENTER: TEXAS 
TECH UNIVERSITY 

A-^os t - s to rm inspections of homes struck 
JL by extreme wind storms revealed that 
in many instances a small room in the central 
portion of the house remained standing even 
when the house was severely damaged or 
completely destroyed (see Figure 12). Inte
rior rooms In residences in hurricane-prone 
regions can economically be strengthened to 
provide a high degree of occupant protection. 

Figure 12: 
Surviving interior room 

Having a safe room built into a home lo
cated in a hurricane-prone region will help 
protect the occupants during a hurricane. 
(12) It can also relieve some of the anxi
ety created by the threat of an oncoming 
hurricane. 
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THEORY: CASE STUDY 

r he safe room is designed to protect the 
occupants from the high winds ex

pected during a hurricane and from flying de
bris, such as wood studs, that hurricanes gen
erally create. The shelter Is designed with 
life safety as the primary consideration. The 
purpose of the shelter is to provide a place 
where the building's occupants can survive a 
hurricane with little or no injury. Extensive 
testing by Texas Tech University and other 
wind engineering research facilities has 
shown that walls, ceilings, and doors com
monly used in house construction cannot 
withstand the impact of missiles carried by 
extreme winds (see Figure 13). The shelter 
design accounts for these findings by specify
ing building materials that will resist penetra
tion by missiles in extreme winds (see Figure 
14). 

Figure 13: 
Missile (debris) 
launcher 

Figure 14: 
2" x4" wood stud launched 
at 100 mph pierces 
unreinforced masonry wall 

A shelter built according to these designs 
is expected to withstand the forces im
posed on It by extreme winds without fail
ing. 
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THEORY: CASE STUDY 

r he walls of the shelter must be com
pletely separate from the structure of 

the house (see Figure 15). Keeping the walls 
separate makes it possible for the shelter to 
remain standing even if portions of the house 
around it are destroyed by extreme winds. 
The concrete slab that supports the structure 
should be reinforced with steel to help pre
vent cracking and bending. The slab must be 
thicker where the shelter is to be built. The 
thickened slab will act as a footing beneath 
the walls of the shelter to provide structural 
support. It will also help anchor the shelter 
so that it will stay in place during an extreme 
wind event, even if the rest of the house is 
destroyed. 

ROOF 

EXTERIOR 
WALL 

^^^m 
CONCRETE 
SLAB 

'S^W- EMERGENCY SUPPLY 
KIT STORED IN SHELTER 

Figure 15: 
Cross-section: typical slab-on-grade 
foundation, with shelter 
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THEORY: DURABILITY 

EO 
DURABILITY- a Structure's ability to endure 
the design use over time. 

In the design stage, every structure built In a 
hurricane-prone region should account for the 
event of a natural disaster when determining 
its sustainabillty. The house should remain 
standing when exposed to high winds. A 
strong roof, foundation, and walls play a cru
cial role in the building's ability to withstand 
the intensity of a hurricane. Although build
ing codes require that buildings be able to 
withstand a ''design" wind event, extreme 
hurricanes can cause winds much greater 
than those on which local code requirements 
are based. 

J Figure 16: 
Marina destroyed by Hurricane Hugo 
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THEORY: DURABILITY 
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A strong roof is vital for prevention to wind 
damage caused by hurricanes and should be 
carefully designed for hurricane-prone regions. 
Wind entering a structure though cracks and 
openings causes an internal pressure on the 
roof which adds to the roof uplift (see Figure 
17). The shape of the roof, the materials used 
for its construction, and the installation of these 
materials all play vital roles in the durability of 
the structure's roof. Figure 18 shows major 
roof damage caused by Hurricane Andrew. 

Figure 17: Wind pressure on roof 

Figure 
18: 
Roof 
failure 
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THEORY: DURABILITY 

gUIREMENll 

A hip roof performs better than a gable roof un
der extreme wind storms and should be used 
when applicable. Homes with gabled roofs are 
more likely to suffer hurricane damage than 
homes with hip roofs because winds push into 
the flat ends of gabled roofs but pass over the 
steep pitch of hip roofs (see Figure 19). (13) 
Hip roofs provide triangulation to the overall 
building form as well as an inclined yet low pro
file to direct winds. If the house Is constructed 
with a gable roof, diagonal 2x4s should be 
placed between the gable end and the roofing 
trusses (see Figure 20). Gable-end bracing in 
an 'X' pattern makes the roof stronger. There 
should also be a truss bracing running the 
length of the roof. 

W ,,, '^ iM'^H 

^ 

Figure 19: 
Wind deflecting 
off hip roof 

Figure 20: 
Roof bracing 
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THEORY: DURABILITY 

Hurricane straps and nail connections should be 
accurately installed to ensure structural durabil
ity. The lack of proper connections was the pri
mary cause of roof collapse experienced during 
Hurricane Andrew. Hurricane straps help hold 
the roof to the walls (see Figure 21). (14) The 
hurricane straps should be made of galvanized 
metal. Proper attachment of the roof sheathing 
is also necessary to prevent roof collapse. The 
large nails or staples coming through the 
sheathing should be firmly embedded into the 
plywood. Connections as shown in Figure 22 
dictate improperly installed roof sheathing. 
Roofing material must be secured with fasten
ers long enough to penetrate through the insu
lation and well into the planking. 

Figure 21: 
Hurricane straps 

i^r*f^S^ 

V 

"^^Xidi feff^'Kir *w<*>4V3-*iftflpr 

Figure 22: 
Improperly installed 
nail connection 
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THEORY: DURABILITY 

fAffeS REQUIREMEN 

Guttering and downspouts should be used 
rather than overhangs to carry water away from 
the house and reduce moisture problems (see 
Figure 23). Despite its tropical climate, intense 
sunlight, and heavy rainfall, Florida's older 
buildings had almost no overhangs (not to be 
confused with widely-used verandas or 
porches). (15) This denied key places for 
strong wind uplifts to peel back roof corners. 
Rain water shed by roofs should be caught by 
gutters along the eave to prevent ground ero
sion. (16) Gutters empty into vertical down
spouts or leaders which, in turn, discharge into 
a dry well or storm sewer system (see Figure 
24). Gutters are typically of vinyl, galvanized 
steel, or aluminum but can also be made of 
copper, stainless steel, terne, and wood. 
Downspouts can be located in the interior of the 
structure's columns as well. 

Figure 23: 
Gutter and 
downspout 

Figure 24: 
Detail of gutter 
and downspout 
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THEORY: DURABILITY 

The walls of the luxury home should be de
signed and constructed to resist debris impact 
during extreme winds. Internal pressure that 
enters the structure through cracks and open
ings causes an outward wind pressure on the 
walls and adds to wall suction (see Figure 25). 
Three forces associated with wind affect the 
structure's walls. The first force is an inward 
pressure created by the wind pushing on the 
outside of the structure. The second force is 
an outward pressure exerted by the wind that 
enters the structure. An example is wind blow
ing through a garage door. The third force is an 
outward pressure produced by wind blowing 
around a structure. (17) Through studying wall 
failures In structures exposed to extreme winds, 
researchers have determined designs for inno
vative and safe structures. 

Figure 25: 
Internal wall pressure 

Figure 26: 
Wall failure 
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THEORY: DURABILITY 

PERFORfP^^^REQUIREMENTl 

Reinforced concrete masonry units should be 6 
or 8-lnch-thick and should be reinforced with 
conventional reinforcing bars (see Figure 27). 
(18) The cavities in the block should be filled 
with concrete. Wall reinforcing should be ex
tended beyond the top of the wall and should 
be bent over to tie into the reinforced cast-in-
place concrete ceiling slab as seen in Figure 28. 
Horizontal reinforcement is bent at corners and 
wall intersections for structural continuity. Re
inforced walls should be tied to the concrete 
foundation walls or footings with steel dowels 
that overlap the vertical reinforcement in the 
wall. 

reinforcing 
steel bars 

Figure 27: 
Reinforced 
masonry 
wall 

Figure 28: Horizontal reinforcement 
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THEORY: DURABILITY 
*;^iji;«:~ 

MANC&«gQUIREMENTl 

Wood Stud walls should be constructed so that 
the studs carry the vertical loads while the wall 
sheathing or diagonal bracing help to make the 
frame rigid (see Figure 29). The corner stud 
framing assemblies should be composed of 
2x6s with blocking, (see Figure 30). Layers of 
plywood and heavy gauge sheet-metal should 
be installed on the stud walls in a sequence 
specific to the wall side selected for retrofit. 
Wall sill plates should be anchored to the slab 
and the walls to the ceiling joists. Metal stud 
walls are similar in structure to wood stud walls 
and should apply the same strategies in con
struction. 

Figure 29: 
Wood stud wal 

3 2" X 6"s 
w/blocking 

Figure 30: 
Corner stud framing assembly 

Page 24 



THEORY: SAFETY 

^HI«:|syU^i%' ^ ^ ^ CEEH 
SAFETY- the protection from harm or danger. 

Missiles refer to debris and other objects 
picked up by the wind and moved with 
enough force to damage and even penetrate 
windows, doors, walls, and other parts of a 
building. In general, the stronger the wind, 
the larger and heavier the missiles it can 
carry and the risk of severe damage. Be
cause missiles can severely damage and even 
penetrate walls and roofs, they threaten not 
only the structure of the building but the oc
cupants' safety as well. Actions should be 
taken to protect the building's envelope from 
flying missiles during the event of an extreme 
wind storm. 

Figure 31: 
Sheet of plywood 
blown through 
bark of pine tree 
by Andrew's fierce 
winds 

Figure 32: 
Workers attach 
plywood to storefront 
in preparation for 
Hurricane Andrew 
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THEORY: SAFETY 
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A hurricane shelter should be built in the luxury 
home for protection in the case of an extreme 
wind storm. Based on 100 years of hurricane 
history, the United States has been divided Into 
four zones that geographically reflect the num
ber and strength of extreme windstorms. Fig
ure 33 shows these four zones. The arrow 
points to Jackson, which is located in Wind zone 
IV, the highest risk for extreme wind storms. 
Florida, located in zone I I I , is a hurricane sus
ceptible region. Although local building codes 
consider the effects of minimum ''code-
approved" design winds, an extreme hurricane 
can cause winds much greater than those on 
which local code requirements are based. A 
storm shelter would provide a place for the 
building's occupants to seek safe shelter during 
these extreme wind events. (19) 

,'""; a ? - -

^ zone I 
"•^^ zone II 
!@ai zone III 
^ zone IV 

Figure 33: 
Wind Zones in the United States 
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THEORY: SAFETY 

The storm shelter should be constructed of ei
ther reinforced masonry, wood-frame with ply
wood and steel sheathing, or wood-frame with 
concrete masonry unit infill (see Figures 34-
36). The materials were chosen for their 
""ultimate strength" and are based on principles 
and practices used by structural engineering 
professionals and the results of extensive test
ing for the effects of missile impact. Wall rein
forcement should extend beyond the top of the 
wall and should be bent over to tie Into the re
inforced cast-in-place concrete ceiling slab, as 
shown in Figure 35. The layers of plywood and 
heavy gauge sheet metal installed on the stud 
walls requires specific anchorage of the wall sill 
plates to the slab and the walls to the new ceil
ing joists installed below the existing ceiling. 

Figure 34: 
reinforced masonry 

Figure 36: 
Plywood and steel 

Figure 35: 
Reinforced con
crete masonry 

concrete slab 
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THEORY: SAFETY 

ORM«CE REQUIREMEiN f1 

The storm shelter must be located above the 
level of storm surge or the level of flooding 
from any other source. The storm shelter 
should be located above Dade County's flood 
level. Possible locations for the first floor in
clude the bathroom, closet, storage room, 
laundry room, or corner of the garage (see Fig
ures 37-39). If the first floor is located below 
the level of storm surge, a possible alternative 
would be to build an exterior shelter on a slab-
on-grade elevated on fill above the flood level. 

OM 
WALKHN 
CLOSET 

: ^ ^ 
Figure 37: 
walk in closet 

Figure 38: 
storage 
room 

Figure 39: 
bathroom 
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THEORY: SAFETY 

The shelter should provide necessities for its 
occupants in the case of a hurricane that can 
last up to twelve hours. When the shelter is In
tended to provide protection from storms such 
as hurricanes, which can last up to 12 hours, 
the comfort of the occupants should be consid
ered. For this type of shelter, the recom
mended amount of floor area per person is 
about ten feet (see Figure 40). Necessities, 
such as water and toilet facilities, should be 
provided (see Figure 41). For this reason, re-
strooms constructed for multi-use as design 
shelters are convenient and economical. Also, 
a first-aid kit should be located in the shelter 
for emergencies (see Figure 42). 

•/X-i^V,; EMERGENO' SUPPLY 
KIT STORED IN SHELTER 

Figure 40: 
10 square feet 
floor area 
per person 

Figure 41: 
Water and 
toilet facilities 

Figure 42: 
First-aid Kit 
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THEORY: SAFETY 

All openings in the structure should be pro
tected from flying debris in the case of an ex
treme wind storm to ensure the safety of the 
structure and, more importantly, the building's 
occupants. Figure 43 shows the ease In which 
water enters a structure through Its openings 
during a violent hurricane. The desired condi
tion would be to have no openings in the struc
ture. However, this is not feasible for a resi
dence. Therefore, careful consideration should 
be used In protecting the openings of the struc
ture. 

Figure 43: 
Hurricane Grace's wave 
crashes through patio door 
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THEORY: SAFETY 

RMAtst^J^CMJIREMENfl 

Glass used in the construction of the residence 
should remain in the frame, maintaining a pro
tective envelope around the home or building to 
keep weather out and deter glass shards from 
flying. The heavy winds of hurricanes easily 
shatter conventional glass, causing Injuries 
from flying fragments and damage to interiors 
exposed to the devastating weather outside. 
Glass that proves safe under impact includes 
laminated glass, toughened glass, safety wired 
glass, and glass with applied safety film (see 
Figures 44-46). (20) Laminated glass consists 
of a tough plastic interlayer bonded together 
between two panes of glass under heat and 
pressure. (21) Once sealed together, the glass 
"sandwich" behaves as a single unit and looks 
like normal glass. Although the types of safety 
glass mentioned above may crack upon impact, 
the glass fragments tend to adhere to the plas
tic interlayer rather than falling free and poten
tially causing injury. 

Figure 44: 
Laminated glass 

Figure 45: 
Laminated glass: 
fragments adhere to 
plastic interlayer 

Figure 46: 
Technician 
shown above 
installing 14 
mil clear secu
rity film 
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THEORY: SAFETY 
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openings should be covered by sturdy, well-
anchored, unslatted shutters to resist both 
wind and projectiles, preventing excessive 
pressurization (or evacuation) of interiors. 
(22) In Hurricane Andrew, louvered shutters 
were too weak, while those not anchored by 
strong hardware secured to structural frame 
members simply blew off. Unreinforced ply
wood nailed over openings gave no benefit; 
most boards became destructive projectiles 
after quickly blowing off. Storm shutters 
should be permanently attached, should re
quire minor preparation at storm time, and 
should be capable of resisting both wind and 
projectiles reaching speeds of 170 miles per 
hour. Adequate hurricane shutters include 
permanently attached Bahama-style shutters, 
aluminum awnings, and horizontal rolling 
shutters (see Figures 47-49). 

Figure 47: 
Permanently attached 
Bahama-style Shutters 

Figure 48: 
Permanently attached 
Aluminum awnings 

Figure 49: 
Permanently attached 
Horizontal Rolling Shutters 
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THEORY: SAFETY 

Windows should be made as small as practical 
consistent with providing appropriate viewing 
and natural lighting. The windows can vary in 
shapes and sizes. Punched windows should be 
used when the framed view is restricted (see 
Figure 50). (23) Horizontal band windows allow 
light to enter the space but restrict the ground 
view as seen in Figure 51. A louvered window 
should be used when a diffused view is desired, 
as shown in Figure 52. However, special atten
tion to construction should be taken in to con
sideration when using a louvered window so 
that the panels are held in place in the event of 
an extreme wind storm. Window walls, corner 
windows, and skylights should be avoided when 
possible. 
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restricted view upward 

Figure 51: Horizontal band window 

Figure 52: Louvered window 
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THEORY: NOTES 

1. For more information regarding the predictions of hurricanes for the next two decades, 
contact Professor John Gray, a Colorado State University meteorologist, at the Colorado 
State University civil engineering department. 

2. If this prediction comes true, destruction in this hurricane zone will occur at levels unpar
alleled in human history. See the following website for further information relating to hurri
cane and tornado prediction: http://www.thecircleoflife.com/hurricanes.html 

3. The word "idea" Is used here to imply figure even in the case of the most abstract notions 
while the specific perceptions of everyday life are given a priori in a framework of categories. 
See Alberto Perez-Gomez's introduction to Architecture and the Crisis of Modern Science, pp. 
3-14, for reference to further meanings behind the passage. 

4. This notion has been a common point of departure for for existential phenomenology. 
See William Luijpen's Existential PhenomenoloQv for a deeper insight to this mythological 
way of thinking. 

5. See Alberto Perez-Gomez's introduction to Architecture and the Crisis of Modern Science, 
pp. 3-14, for further information regarding the idea that theory is able to disregard ethical 
considerations in favor of applicability. 
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THEORY: NOTES 

6. This statement is implying that philosophy can be metamorphasized into a rigorous sci
ence. See Georges Gusdorf's Mythe et Metaphysique. 

7. This inversion of priorities that began in the acientific and philosophical speculations of 
the seventeenth century has never, at a popular level, been corrected according to Perez-
Gomez. See his introduction to Architecture and the Crisis of Modern Science for a deeper 
insight. 

8. This assumption, whose implication is no less than the algebraization or 
''functlonalization" of architectural theory as a whole, the reduction of architecture to rational 
theory, began to gain ascendancy toward the middle of the seventeenth century, culminating 
the theories of Jacpues-Nlcolas-Louis Durand and his critics. See Perez-Gomez's introduction 
to Architecture and the Crisis of Modern Science, pp. 3-14, for more references concerning 
this theory. 

9. See the article titled "The Tectonic Aesthetic" in Progressive Architecture, January 1995, 
pages 37-40, for more information regarding the Texas Ice House and other technology-
based projects. 

10. For a more detailed definition of hurricanes and how they form, see Unleashino Nature's 
Fury, the preparedness guide set forth by the U.S. Department of Commerce, or go to the 
following website: http://www.nws.noaa.gov/om/hurrbro.htm 
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THEORY: NOTES 

11. For more information regarding the windstorm activity of 1998, see The Wind Engineer, 
the January 1999 newsletter set forth by the American Association for Wind Engineering. 

12. For more information safe houses built inside the home, see Inresidence Shelters for 
Protection from Extreme Winds, a brochure from the Texas Tech Wind Engineering Resource 
Center, Taking Shelter from the Storm: Building a Safe Room Inside Your House put forth 
by FEMA, or visit the following website: http://www.ttu.edu/wind 

13. See the following website for more information on how hip roofs perform better than 
gable roofs during a hurricane: http://www.gopbi.com/Weather/storm/getready/roof.html 

14. For more information on the correct techniques for proper roof connections, see the fol 
lowing website: http://www.gopbi.com/Weather/storm/getready/roof.html 

15. See Thomas Vomer's reports from Dade County on the aftermath- and the lessons- of 
Hurricane Andrew in his article titled "Blown Away" in Progressive Architecture, p. 24, June 
1993. 

16. See Francis Ching's Building Construction Illustrated, section 8.14. The failure of over
hangs in hurricane-prone regions is further discussed in the following website: http:// 
www.grandview.org/city/ExtMaintenance.htm 
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THEORY: NOTES 

17. For an elementary understanding of wind flow, see Charles C. Hoover, Jr.'s "Lessons of 
Hurricane Andrew" from the Good Connections magazine, 1993, or Janet Doggett's "Shelter 
from the Storm", page 41, in the Texas Techsan Magazine. Winter 1998. 

18. For more information on wall construction for extreme wind storms, see Inresidence 
Shelters for Protection from Extreme Winds, the brochure published by the Wind Engineering 
Research Center at Texas Tech University, or refer to Francis Ching's Building Construction 
Illustrated, chapter 5, for information and detailed drawings of wall systems. 

19. The importance of storm shelters and detailed drawings for their construction can be 
found In Taking Shelter from the Storm: Building a Safe Room Inside Your House put forth 
by FEMA. 

20. See the following websites for more information on safety glass: www.tamglass.com 
and http://www.dupont.com/safetyglass/whyuse/six.html 

21. Laminated glass consists of a tough plastic interlayer made of polyvinyl butyral (PVB) 
bonded together between two panes of glass under heat and pressure. Laminated glass is 
discussed in more detail at the following website: http://www.saflex.com/lg.htm 
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THEORY: NOTES 

22. Several types of hurricane shutters proved inadequate when exposed to extreme wind 
storms. For the benefits and drawbacks of a variety of hurricane shutters, see the following 
website: http://www.buildingcodeonline,com 

23. A window may be created within a wall in a number of ways, including on the nature of 
the view and the way it is framed in the wall's construction. For different types of window 
openings, see Francis Ching's Building Construction Illustrated, section 1.16. 
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THEORY: LIST OF FIGURES 

1. On cover: Hurricane Andrew leaving Florida and on its way to Louisiana. See the follow
ing website: http://www.wildstar.net/-tornado/skypixha.htm 

2. The destruction caused by Hurricane Andrew. See the following website: http:// 
www.wildstar.net/-tornado/skypixha.htm 

3. Eye of Hurricane Emily. See the following website: http://www.wildstar.net/-tornado/ 
skypixha.htm 

4. Storm surge effects along Biscayne Bay shoreline near Shoal Point. The Miami skyline is 
visible In the distant right. See the following website: http://www.wildstar.net/-tornado/ 
skypixha.htm 

5. The Vitruvian man on a grid, from Cesariano's edition of the Ten Books. See Alberto 
Perez-Gomez's Architecture and the Crisis of Modern Science, p. 2. 

6. Perrault's design for the eastern facade of the Louvre, with its controversial paired 
columns, from Quatre-mere de Quincy's Histoire de la Vie et des Ouvrages des Plus Celebres 
Architectes (1830). See Perez-Gomez's Architecture and the Crisis of Modern Science, p. 28. 

7. Cesariano. "Universal man" drawing, inspired by Vitruvius's description, compared. See 
Crowe's Nature and the Idea of a Man-Made World, page 100. 
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THEORY: LIST OF FIGURES 

8. Texas Ice House: perspective of front facing the highway. See "The Tectonic Aesthetic" 
in Progressive Architecture's January 1995 issue, pages 37-40. 

9. Texas Ice House: section showing double ramp and roof-top beer garden above the drive-
through. See "The Tectonic Aesthetic" in Progressive Architecture's January 1995 issue, 
pages 37-40. 

lO.Texas Ice House: First floor plan. Drawn by author. 

11. Typical hurricane damage. See FEMA's Taking Shelter From the Storm October 1998 
edition, page 4. 

12. Surviving interior room. See Taking Shelter from the Storm from FEMA, October 1998, 
page 20. 

13. Missile (debris) launcher. Wind Engineering Resource Center (WERC), Texas Tech Uni
versity. See Taking Shelter from the Storm from FEMA, page 13. 

14. Wood stud launched at 100 mph pierces unreinforced masonry wall. See Taking Shelter 
from the Storm from FEMA, page 13. 
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THEORY: LIST OF FIGURES 

15. Cross-section: typical basement foundation, with shelter. See Taking Shelter from the 
Storm from FEMA, page 17. 

16. Surviving interior rooms. See FEMA's Taking Shelter From the Storm, page 20. 

17. Wind pressure on roof. See FEMA's Taking Shelter From the Storm, page 11. 

18. The destruction caused by Hurricane Andrew. See the following website: http:// 
www.wildstar.net/-tornado/skypixha.htm 

19. Gable roof versus hip roof. See the following website: http://www.gopbi.com/Weather/ 
storm/getready/roof. html. 

20. Roof bracing. See the following website: http://www.gopbi.com/Weather/storm/ge
tready/roof. html. 

21. Hurricane straps. See the following website: http://www.gopbi.com/Weather/storm/ge
tready/roof. html. 

22. Improperly installed nails. See the following website: http://www.gopbi.com/Weather/ 
storm/getready/roof.html. 
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THEORY: LIST OF FIGURES 

23. Gutter and downspout shown on house. See Francis Ching's Building Construction Illus
trated, section 8.14. 

24. Detail of gutter and downspout detail. See Francis Ching's section 8.14 on roof drainage 
in his Building Construction Illustrated. 

25. Internal wall pressure. See Taking Shelter from the Storm from FEMA, page 2. 

26. Wall failure caused by the extreme winds of Hurricane Andrew. See the following web
site: http://www.wildstar.net/-tornado/skypixha.htm 

27. Reinforced walls. See Francis Ching's section 5.22 on reinforced masonry in his Building 
Construction Illustrated. 

28. Footing connection. See Francis Ching's section 5.22 on reinforced masonry in his 
Building Construction Illustrated. 

29. Wood stud wall. See Francis Ching's section 5.2 on comparative wall systems in his 
Building Construction Illustrated. 

30. Corner stud framing assembly.See Francis Ching's section 5.8 on wood stud walls in his 
Building Construction Illustrated. 
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THEORY: LIST OF FIGURES 

31. Sheet of plywood blown through bark of pine tree by Andrew's fierce winds. See the fol
lowing website: http://www.wildstar.net/-tornado/skypixha.htm 

32. Workers attach plywood to a South Florida storefront in preparation for the August 24, 
1992, arrival of Hurricane Andrew. See Lipkin's Nature on the Rampage, page 30. 

33. Wind Zones in the United States. See Taking Shelter from the Storm from FEMA, page 
6. 

34. Reinforced masonry. Drawn by author. 

35. Wood-frame with plywood and steel sheathing. 

36. Wood-frame with concrete masonry unit. 

37. Walk in closet turned storm shelter. See Taking Shelter from the Storm from FEMA, 
page 23. 

38. Storage room turned storm shelter. See Taking Shelter from the Storm from FEMA, 
page 22. 
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THEORY: LIST OF FIGURES 

39. Bathroom turned storm shelter. See Taking Shelter from the Storm from FEMA, page 
22. 

40. 10 square feet floor area per person. Drawn by author. 

41. Water and toilet facilities. Drawn by author. 

42. First-aid Kit. See Taking Shelter from the Storm from FEMA, page 22. 

43. Maintenance worker Dave Foley faces one of the monster waves that crashed through 
the patio doors of a Jupiter Island, Florida, beachfront home on October 31, 1991. The waves 
were produced when energy from a 600-mile-wide storm off New England's coast combined 
with winds from Hurricane Grace. See Lipkin's Nature on the Rampage, page 31. 

44. Laminated glass components. See the following website: http://www.dupont.com/safe-
tyglass/whyuse/six.html 

45. Laminated glass: fragments adhere to plastic interlayer. See the following website: 
http://www.saflex.com/lg.htm 

46. Technician shown above installing 14 mil clear security film. See the following website: 
http: //www. shattergard. com 
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THEORY: LIST OF FIGURES 

47. Permanently attached Bahama-style shutters. See the following website: http:// 
www.buildingcodeonline.com 

48. Permanently attached aluminum awnings. See the following website: http:// 
www.buildingcodeonline.com 

49. Permanently attached horizontal rolling shutters. See the following website: http:// 
www.buildingcodeonline.com 

50. Punched window. See Francis Ching's Building Construction Illustrated, section 1.16. 

51. Horizontal band window. See Francis Ching's Building Construction Illustrated, section 
1.16. 

52. Louvered window. See Francis Ching's Building Construction Illustrated, section 1.16. 
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CONTEXT: MIAMI, FLORIDA 

Miami is a sparkler of a city set 
against the water. (1) It was origi

nally settled at the mouth of the Miami River 
by the Tequesta Indians, and the downtown 
area still hugs the junction of the river and 
Biscayne Bay (see Figures 1 and 2). Miami is 
home to a vibrant nightlife, palm tree speck
led beaches, and wonderful dining and shop
ping. A year-round tropical climate graces mi-
ami with sun drenched days and breezy warm 
nights. To the west is Kendall— a vast 
stretch of condos, homes, shopping malls and 
restaurants that reaches the edge of the Ev
erglades. To the south is Homestead and, be
yond that, the Florida Keys. Miami Beach is a 
finger of land separating Biscayne Bay and 
the Atlantic. At its southern tip is South 
Beach, now known as the Art Deco District or 
SoBe. 

Figures 1 and 2: Downtown Miami's skyline 
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CONTEXT: MIAMI, FLORIDA 
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Miami reinvents itself every 10 years. The 
land boom of the '20s put the city on the 
map, when millionaires came and built man
sions along Biscayne Bay. (2) The bust in 
1929, combined with the big hurricane, re
duced Miami of the '30s to a depressed 
shadow of her former self, with few jobs and 
no development. In the '40s, the invention of 
air conditioning and the return of exservice-
men who had savored its charms during 
World War II led to steady growth. In the '50s 
thousands more arrived to start careers, raise 
families and become Miami's movers and 
shakers. Beginning in 1960, a flood of Cuban 
refugees turned Miami into a bilingual city 
within the short span of five years. Succeed
ing decades brought many other Latinos as 
well as Haitians and Asians, transforming Mi
ami into one of the most cosmopolitan, multi
cultural cities in the world. 

Figure 3: 
Villa Vizcaya was built 
between 1914 and 
1916, employing ten 
percent of Miami's 
population during its 
construction. 

^'i•5/'V-•^••'••*.'^i5?^• 

^^[Miami] did not de
velop slowly like other 
cities; it arrived in a 
railroad car, howling 
and kicking its way to 
life." 

-HISTORY 

II 
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CONTEXT: HURRICANES 

FLORTDA'SHORRICANEa 
Looking back at Florida's hurricane history, 
there was a flurry of activity in the late 
1920s, 1930s, and 1940s which included the 
powerful 1926 hurricane In Miami, the 1928 
storm that killed many people at Lake Okee
chobee, and the fierce Labor Day storm of 
1935 that swept across the Florida Keys. (3) 
Then a series of major hurricanes rolled 
through the Florida Peninsula in the 1940s. 
From 1941 to 1950, eleven hurricanes struck, 
seven of which were category 3 or greater. Of 
course, most of them did not have names. 
Few people talk about them anymore, largely 
because most Florida residents were not 
around back then. Some have been forgotten 
and are no longer part of Florida's "hurricane 
culture." Even though Florida has been bat
tered by hurricanes many times over the 
years, most Florida residents today have not 
experienced a major hurricane. 

Figure 4: 
Hurricane Andrew 
leaving Florida 
and heading 

for Louisiana 

Figure 5: 
Sheet of plywood 
blown through bark 
of pine tree by An
drew's fierce winds 
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CONTEXT: HURRICANES 

IDA'S HURRICANES 

r^ lorida has always been vulnerable to 
JL hurricanes, but the explosive growth 
that has occurred in the last few decades has 
made the coastal areas even more precarious. 
The population has more than doubled in the 
last forty years, and in many communities , it 
has been that long since the last significant 
hurricane. (4) Some Florida residents may 
live their entire lives on the coast and never 
experience one. Fortunately major hurricanes 
are rare events. They may occur only once in 
a generation. But when a major hurricane 
does come, residents must be prepared. Resi
dents of Miami should learn from the past and 
benefit by making solid hurricane plans, by 
knowing the effects of a storm surge in their 
communities, by educating themselves about 
evacuations, and by gaining a greater under
standing of Florida's hurricane history. 

Figure 6: 
Damage caused by 
Hurricane Andrew 

Figure 7: 
Car on car 
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CONTEXT: TRADITIONS 

Three separate traditions inform Miami's ar
chitecture: (5) 

The Pioneer tradition 
Miami's earliest settlers built houses that 
were elegantly proportioned and ecologically 
sound, square houses with pitched roofs and 
broad overhangs. 

The Mediterranean Revival 
A style that dominated through the 1920's 
and well into the 1930's, It relied on court
yards and well-spaced windows to offer venti
lation, and on tile and stucco to keep the 
temperatures cool. 

Art Deco 
This modern architecture offered a new kind 
of urbanism, a seaside resort city with build
ings possessing nautical qualities. 

mw 
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Figure 8: 
The Pioneer tradition 

Figure 9: 
The Mediterranean 
Style 

Figure 10: 
Art Deco 
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CONTEXT: THE ESTATES 

PRESIDENTIAL* ESTATES 
wmm r he Presidential Estates, a private and 

gated community, is comprised of a col
lection of single family residences, a challeng
ing re-designed 18 hole golf course, a new 
20,000 square-foot clubhouse and sports com
plex. (6) The community is composed of luxu
rious one- and two-story single-family resi
dences with three to five bedrooms, ranging 
from 2,500 to 5,000 square feet. With an en
try gate staffed twenty-four hours a day, this 
walled community is an enclave of isolation. 
The Estates' location is minutes from the ex
clusive shops of Aventura and Bal Harbour, 
midway between the downtowns and Interna
tional airports of Miami and Fort Lauderdale, 
and near the area's best schools, churches, 
synagogues, office buildings, courthouses, 
banks and restaurants. 

Figure 11: 
Entrance into the Estates 
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Figure 12: 
Map to estates 
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CONTEXT: THE ESTATES 
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PRESIDENTIAL ESTATE^ 

ZM ddison Mizner, the man who dreamed 
JC M.UJP Boca Raton and turned it into a re
ality, once said that Florida 'Ms as flat as a 
pancake. You must build with a strong sky
line to give your building character. The 
landscape gives you no help." (7) So is not 
the case with the Presidential Estates. 
Tucked between Interstate 95 and the nearby 
waterfront developments in Aventura, the 
Presidential Estates possesses more than a 
thousand oak and gumbo limbo trees, the 
highest ridge in Dade County, and ten lakes. 
(8) Mother nature has equipped this new 
community with all the essentials for luxury 
living. The "Mizner" style, developed in the 
will not be forgotten. The new Presidential 
Estates Community to be located in Dade 
County, Florida will be built in his remem
brance. 

Figure 13: Plan of Presidential Estates 
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CONTEXT: THE ESTATES 

ff^HE PRESIDENTIM*ESTATES 

The pictures to the right show two illustra
tions of homes built In the Presidential Es
tates, whose heritage is vintage Mizner. His 
style is a blend of Spanish, Moorish, Roman-
Gothic-Renaissance. 

> , '1 ^fj--
' 4e , 

tt 

''In 1918, when he was 45, debt-
ridden and suffering from lung and 
heart trouble and a general break
down, Addison Mizner thought he 
had only a few months to live. He 
came to Palm Beach to die. He got 
bored with dying, he said later, and 
began building." 

-STANLEY JOHNSON 
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Figure 14: The Heritage 

Figure 15: The Colonial 
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CONTEXT: THE ESTATES 

frhE PRESIDENTIAL: ESTATE^ 
*WS|S*:-S??1 r he original golf course on this site was 

designed by the late Mark Mahannah, 
one of the most prolific golf course designers 
of his time. The course became a magnet for 
celebrities appearing in hotel nightclubs on 
Miami Beach. After the wear and tear of four 
decades upon its site, a new design was des
perately needed. The Presidential-Diplomat 
course has been replaced by the Presidential 
course designed by Tommy Fazio. The cham
pionship 18-hole course plays over lakes, be
tween rows of ancient trees and on the high
est ridge in Dade County. The back tees 
measure about 6,600 yards from the tips. 
There are four sets of tees on each hole- the 
forward sets play to only 5,513 and 4,980 
yards respectively, meaning that ladies and 
seniors can play and enjoy the course as 
much as back-tee players. 

Figure 16: 
Presidential 
course 

Figure 17: 
Presidential 
course 
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CONTEXT: THE ESTATES 

The site is property no. 140 of the Presiden
tial Estates gated community. It is approxi
mately 15,000 square feet. The site is situ
ated on the south side of the Presidential Es
tates gated community. The street Is accessi
ble from the north side of the site. The golf 
course's 3rd hole is located directly south of 
the site. Oak and gumbo limbo trees sur
round the property. A lake is located on the 
east side of the site. Another luxury home is 
situated on the west side. No residential site 
is located on the east side of the site. The 
gated community contains open green spaces 
that are designed for parks and walking paths 
to connect homes to the common areas. 
Sidewalks line both sides of tree-shaded 
streets. For a plan of the entire community, 
see page 52. 

Figure 18 
Site 140 
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CONTEXT: IDENTITY 
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IDENTITY- how a place is recognized visually. 

Despite Miami's increasing traffic, relentless 
suburbanization and growing assortment of 
populations, several of the city's unique char
acteristics remain unchanged. Miami pos
sesses a light-filled, botanlcally varied envi
ronment that creates a sense of physical, 
spiritual, and visual nourishment for its resi
dents. Most of the houses are tropically 
adapted to the Mediterranean, neoclassical, or 
contemporary style. The windows look out 
onto views of palm trees, broad leaves, and 
an endless sky. Hard floors and cool surfaces 
are used immensely. Miami architects focus 
their thinking about local design around the 
way southern Florida's climate, culture, build
ing techniques, and use of light have been 
handled historically. 

Figure 19: 
Miami beach 
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CONTEXT: IDENTITY 
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The luxury home should incorporate Miami's 
unique character into its design. It is a city no
torious for its color, textures, building materi
als, and Mediterranean style. It's climate plays 
a huge role in the design requirements for resi
dences. Figures 20 and 21 are two examples of 
Miami residences that incorporate Miami's char
acter into their designs. 

Figure 20: 
The stuccoed surface combines tex
ture and Caribbean color. 

Figure 21: 
The stuccoed exterior matches the 
color of seashells. 
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CONTEXT: IDENTITY 

f ERF0I= 1̂VIANCE, REQUI REMiNTi 

Textures that heighten Miami's sensual appeal 
should be applied to the surfaces of the resi
dence. Ceramic tile, a traditional Mediter
ranean material, is perfectly suited to the sub-
tropics (see Figure 22). (9) Cool, durable, and 
easy to maintain, it is available in a range of 
colors, patterns, and finishes. Another stylistic 
element inherited from the Mediterranean tradi
tion is stucco, a cement-based exterior plaster 
that is a low-tech solution to a high-tech dream 
(see Figure 23). Miami's stucco facades must 
be painted for protection from humidity. Ter-
razzo, a mixture of cement and marble chips, 
has been a popular choice for flooring since the 
days of the first Art Deco hotels on Miami Beach 
(see Figure 24). Terrazzo works well in the cli
mate and comes in a multitude of colors that 
can be laid out in any pattern. 

Figure 22: 
Ceramic tile 

Figure 23: 
Stucco 
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Figure 24: 
Terrazzo 
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The design for the luxury home should be 
strongly influenced by the Mizner Style to keep 
in continuance with the other luxury homes 
built in the Presidential Estates community. 
The homes in the Presidential Estates are simi
lar in character and contain Mizner's well-known 
Mediterranean Revival Style. (10) The Mediter
ranean elaborates on the basic Mission look. 
Common details include barrel-tiled roofs, tiled 
parapets, textured walls, carved or cast orna
ments, pilasters and columns, decorative rail
ings and grilles. The William Gray Warden 
House is 2 stories, masonry with stone balus
ters and stairs, stained pecky-cypress ceilings, 
and a barrel-tile roof (see Figure 27). 

Figure 25: 
Fred C. Aiken House 

Figure 26: 
Via Mizner 

Figure 27: 
William G. 
Warden House 
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The luxury home's design should complement 
its surrounding context by using the existing 
and added landscape to its benefit. The site is 
surrounded by a golf course, lakes, and existing 
oak and gumbo limbo trees. Mother Nature has 
given the site a spectacular character, and this 
character should be a major factor in the design 
of the residence. Two hundred cubic yards of 
soil have been added to create rolling undula
tions, steeper slopes and contours, providing 
more visual appeal to the site. Open green 
spaces were left for play areas, parks and walk
ing paths to connect homes to the common ar
eas. Sidewalks line both sides of tree-shaded 
streets, enhancing safety and a neighborhood 
atmosphere. 

Figure 28: The Presidential Estates 
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JREMENT 
The golf course should be easily accessible from 
the backside of the home. The site opens up to 
hole 3 of the Presidential golf course. The user 
of the residence should be provided with direct 
access to the golf course. Sliding glass doors 
should be placed on the east and south sides of 
the residence that lead directly to the course. 
The area surrounding the swimming pool should 
contain gates to the course as well. 

Figure 29; 
Sliding 
glass 
doors 

Figure 30: 
Gate at pool 
area 
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All existing and planted trees located near the 
site should help to shade the structure while at 
the same time not endanger it during the event 
of a hurricane. Oak and gumbo limbo trees are 
located on the south and east sides of the site. 
These trees will help shade the residence dur
ing the hot summer months (see Figure 31). 
They are also wind resistant trees and will de
flect the wind so that direct wind forces during 
an extreme wind storm are rare. Their strong 
roots that will help them stay rooted during a 
major wind storm. The structure should be sit
uated upon the site so as to avoid the event of 
a bending tree (see Figure 32). Also, careful 
consideration should be taken in the planting of 
new trees. Trees that do not do well in high 
winds that could cause damage to the residence 
include laurel oak, water oak, sweet gum, sug-
arberry, and pine trees. These trees could be
come missiles during extreme wind storms. 

Figure 31: 
Trees shade residence 

Figure 32: 
Palm tree's roots ripped from ground; 
trunk smashed into a Florida dwelling 
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PHYSICAL COMFORT- accommodation of 
physical needs to allow ease. 

Physical comfort Is extremely important and 
of primary concern to Mlamians due to their 
unique climate. Lighting, ventilation, and the 
need for shade all play vital roles in the de
sign of Miami's residences. Figure 33 shows 
an excellent example of a residence built ele
gantly to respond to the challenges of a sub
tropical climate. Architect Suzanne Martinson 
devoted the entire upper floor to the living 
room, kitchen, and master bedroom to pro
vide maximum ventilation and unobstructed 
views of the adjoining sanctuary. Sliding 
glass doors on both sides of the one-room 
wide house enable the owners to control the 
air flow of air throughout. 

Figure 33: The Shoar House 

"The house is so beautifully ventilated 
that our skin always feels cool. And 
when the doors are fully open, we can 
enjoy the sounds of the water and 
birdlife below." 

-Avanell Shoar 
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Natural or artificial light should be emitted 
throughout the structure while not endangering 
the occupants during the event of a hurricane. 
The sun animates the space of a room, en
livens its colors, and articulates its textures. 
(11) By the intensity and distribution within 
the room, the sun's light can clarify the form of 
the space or distort it. It can also help create 
the mood of the room. The sun is a rich source 
of light for the illumination of forms and spaces 
in architecture. Where natural light is inappro
priate or insufficient for the performance of vi
sual tasks, artificial light should be used. Arti
ficial light is simply natural light that is pro
duced by manufactured elements. Careful 
consideration should be taken when using arti
ficial light to avoid glare. 

Figure 34: Natural light entering a space 

'^Architecture is the masterly, 
correct and magnificent play 

of masses brought together in 
light. Our eyes are made to 
see forms in light; light and 

shades reveal these forms..." 
-LE CORBUSIER 
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The amount of daylighting entering a space 
should be controlled through the size and orien
tation of the space's openings. Glare Is caused 
by excessive brightness ratios. (12) Each room 
should allow light to penetrate from at least two 
directions to help control glare (see Figure 35). 
The openings should be small to conserve en
ergy and for protection in the event of a violent 
wind storm. Light-colored surfaces should be 
used to reflect and distribute light more effi
ciently. Windows should be placed adjacent to 
side walls for additional reflectance (see Figure 
36). Large areas of shiny surfaces can cause 
glare and should be avoided. Glare can be con
trolled by shading devices and by filtering in 
light. Glass block dividers and blinds should be 
used for filtering in daylight (see Figure 37). 
Windows placed on the east and west sides of 
the structure should possess shading devices to 
avoid the bright early morning and late after
noon sun. 

Figure 35: 
Light penetrating 
from two directions 

Figure 36: 
Windows placed 
adjacent to 
side walls 

Figure 37: 
Jalousie window 
used to filter light 
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Artificial light should be used for spaces unable 
to emit natural light, for nighttime events, and 
for spaces requiring a large quantity of light. 
As the brightness level of a space increases, the 
need for contrast decreases. Excessive bright
ness contrasts can result in glare, causing dis
comfort for the viewer. The brightness ratio 
between the light source and the background 
should be reduced enough so as to avoid glare 
(see Figure 38). All luminaires should be 
shielded to minimize a direct view of lamps 
(see Figure 39). The luminaires should contain 
reflectors to control how the light Is distributed 
and diffusers to alter the quality of the light. 
All lighting fixtures should be located out of the 
direct glare zone (see Figure 40). 

Figure 38: 
Brightness 
ratios 

Figure 39: 
Shielded luminaire 

diffuser 
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Figure 40: 
Fixtures located 
out of direct 
glare zone 
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Design and landscaping should help conserve 
energy in the interior parts of the residence. 
The materials used for construction and place
ment of landscaping elements play a crucial 
role in energy conservation. Figure 41 shows 
the residence of former Miami mayor Maurice 
Ferre and his wife. The residence Is sur
rounded by oak trees that provide continuous 
shade to the structure, which inhibits the 
growth of grass. The light colored surface of 
the residence helps to deflect the sun's rays. 

Figure 41: 
Residence of Maurice 
and Mercedes Ferre 
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PERFORMANCE REQUIREMENT 

The sun's rays should be blocked from direct 
contact into the residence. White roofs and 
light-colored walls should be used to reflect the 
sun's rays away from the house (see Figure 
42). Tile, terrazzo, stucco, marble, and 
linoleum would all be appropriate and are com
mon textures found on exteriors in Miami. 
Trees located near the residence should be po
sitioned so that they can be used as shading 
devices (see Figure 43). Trees shade the build
ing most effectively from the southeast and 
southwest when the morning and late afternoon 
sun has a low altitude and casts long shadows 
(see Figure 44). The tree's height plays an im
portant role in the amount of shade the struc
ture will receive. 

Figure 42: 
Reflected 
sun rays 

1 
1 

1 
Figure 43: 
Tree used 
as shading 
device 

Figure 44: 
Trees located on 
southeast and 
southwest of 
residence 
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EMENT 

Wind-induced ventilation of interior spaces 
should be used to aide in the air exchange nec
essary for health, odor removal , and cooling. 
The inlets should be located close to the ground 
to direct air flow at the occupants (see figure 
45). (13) High inlets would direct air flow up
ward, resulting in a loss of the cooling effect. 
The outlet should be high to let rising warm air 
escape. The outlet should be as large or larger 
than the inlet for maximum air flow. The house 
should be situated on the lot so that bedrooms 
can catch the constant southeast tradewinds. 
Cross-ventilation can be achieved by placing 
windows in opposite corners of the same room 
(see Figure 46). Also, the house should be as 
freestanding as possible so as not to block the 
breeze. Interior partitions or large furnishings 
can alter air flow patterns and should be placed 
with careful consideration. 

^•S^lHSBS 

high 
pressure 

low inlet directs air flow 
at occupants 

low pressure 
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Figure 45: Wind-induced ventilation 

Figure 46: Windows placed in opposite corners 
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CONTEXT: CASE STUDY 

RAT#N RESORT 
PROJECT: BOCA RATON RESORT & CLUB 
LOCATION: BOCA RATON, FLORIDA 
ARCHITECT:ADDISON MIZNER 

/| ddison Mizner had a dream, a dream to 
JL JL create the greatest resort in the world. 
The resort of his dreams would be located in 
his city of Boca Raton. The Cloister Inn 
opened in February, 1926, near Palm Beach, 
Florida (see figures 47 and 48). (14) It was 
the most expensive 100 room inn of his time. 
The original structure reflects Spanish-
Mediterranean, Moorish and gothic influences. 
It was characterized by hidden gardens, bar
rel tile roofs, archways, ornate columns, 
finials, intricate mosaics, fountains and 
beamed ceilings of ornate pecky cypress. 

Figure 47: 
Boca Raton Resort 
and Club 

Figure 48: 
Boca Raton Resort 
and Club 
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RESORT 

M I nfortunately, the Cloister Inn was un-
t ^ successful. Mizner encountered fi
nancial difficulties soon after completion of 
the resort. A devastating deadly hurricane 
struck the southeast Florida coast in Septem
ber 1926, killing nearly 400 people and de
stroying many of the "boomtlme buildings", 
and convinced the Mizner Development Cor
poration that they had no future. Mizner left 
the Cloister Inn and Boca Raton behind, al
lowing it to be taken over and made into what 
is now one of the nation's most prestigious 
resorts, the Boca Raton Resort & Club (see 
Figure 49). Annual renovations have taken 
place every year since 1983, totaling over 
$100 million. 

Figure 49: Boca Raton Resort and Club 

Mizner's Boca Raton stood 
as a ''cornerstone to Anneri-
can architectural prestige'' 

and a "monument to Ameri
can money.'' 

•CURL 147 
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BOCARATON RESORT 

T he Boca Raton Resort & Club is an up
scale 963 room premiere resort. Two 

18 hole championship golf courses, 30 tennis 
courts, several pools, state-of-the-art fitness 
centers, a half mile of private beach, a full-
service marina, water sports, and restaurants 
ranging from casual to elegant attract visitors 
from around the world. The rich and famous 
still seek It out; socialites come to play; cor
porate businessmen bring their families to 
wind down while the children participate in 
special resort programs. International visitors 
are made to feel right at home with staff that 
converse freely in their language. The course 
winds through the grounds of the resort es
tate, providing memorable vistas of fairways 
framed by towering Royal Palms and bordered 
by picturesque lagoons and lakes, (see Figure 
50). 

Figure 50: 
Boca Raton 
golf course 

Figure 51: 
Boca Raton, 
aerial view 

Today, this world-renowned vacation spot 
abounds with brilliant tropical fauna, ex
otic birds, time-honored architecture and 
an unparalleled range of sports activities. 
It remains one of the world's favorite 
recreational destinations, especially for 
golf enthusiasts. (15) 
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IPROJECT: 
LOCATION: 

THE GABLES 
CORAL GABLES, FLORIDA 

Coral Gables was envisioned in 1921 by 
George Herrick as a city of tile roofs, 

bubbling fountains, graceful homes, elegant 
entrances and wide, tree shaded gardens. 
(16) The city became just that: elegant, so
phisticated, and secure. Now the vision that 
built the city of Coral Gables has been 
adopted to today's living. Gated, private, and 
tucked beside a secluded neighborhood on 
the Coral Gables waterway. The Gables is 
within easy access to what's happening In Mi
ami (see Figure 52). The Gables Is a gated 
community conceived and designed for people 
desiring the comforts of luxury living. Figure 52: 

Map showing location of The Gables 
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/\ fter driving through the magnificent 
JC JL entry gates seen in figure , private 
covered parking accompanies each residence. 
The entry gates are manned twenty-four 
hours by highly trained security personnel. 
The Gables offers complete service, comfort 
and exceptional amenities. The lobby decor 
has been chosen to reflect the timeless ele
gance that only classic styling and fine mate
rials can attain. Mahogany, marble, wrought 
iron, antique treasures and original art. A 50 
ship marina equipped to accommodate ves
sels up to 75 feet Is located a few feet from 
either lobby. Complete with private elevators, 
marina, twenty-four hour security and a 
15,000 sq. ft. private club house with luxuri
ous spa facilities. The Gables sets the exam
ple for luxury living. 

Figure 53: 
Entrance into 
The Gables 

Figure 54: 
Lobby of 
The Gables 

J 
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HESB 
I win towers capture the character and 

JL grace in the tradition of Addison Mizner 
that has long been associated with the charm 
of South Florida (see Figure 55). Just a few 
steps from The Towers area is the lighted 
Racquet Club with four clay tennis courts, as 
seen in figure 55. The Gables community 
also contains a health club, spa, restaurant, 
lap pool, swimming pool, outdoor cafe, card 
room, lounge, and exquisite party room. In 
short. The Corals is for people who demand 
impeccable service, who value tradition, and 
who see space as more than a luxury; they 
view space as a requirement. 

Figure 55: 
The Towers: 
The Gables 

Figure 56: 
Tennis Courts: 
The Gables 
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CONTEXT: NOTES 

1. For a more detailed overview of Miami, see the following website's bird's-eye-view sec
tion located in the introduction of Miami, Florida's city guide: http://www.thetrip.com/con-
tent/city/citytopics/0,1337,l-4-MIA_l,00.html 

2. For a brief history of Miami, see the following website's introduction to Miami, Florida's 
city guide: http://www.thetrip.com/content/city/citytopics/0,l337,l-4-MIA_l,00.html 

3. See the following website for more information regarding Miami's hurricane history: 
http://metalab.unc.edu/uncpress/hurricanes/frank.html 

4. Miami's past hurricane record can be viewed at the following website: http://meta-
lab.unc.edu/uncpress/hurricanes/notorfla.html 

5. For more information on the three separate traditions that inform Miami's architecture, 
see Beth Dunlop's introduction to Miami: Trends and Traditions, pages 18-19. 

6. For more information on the Presidential Estates, refer to The Post the newsletter for the 
Presidential Estates. 

7. Addison Mizner's envisions of Florida is discussed in Stephanie Ferrell's "Addison Mizner's 
Florida Fantasy" in Historic Preservation. June 1984, volume 36, no. 3, pages 24-31. 

mum::^.-:' ittr~' • -y'vi^'-Ammms'ti-. 
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8. See The Post the newsletter for the Presidential Estates, for more information on the 
Presidential Estates gated community. 

9. Cerwinske and Brooke discuss Miami's unique textures in their book titled Miami: Hot and 
Cool, pages 27-33. 

10. For more on Mizner's Mediterranean Revival style, see the following website: http:// 
www.drstoneworks.com 

11. For more information on Miami's light, refer to pages 14-19 of Cerwinske/Brooke's Mj 
ami: Hot and Cool. 

12. See Ching's section 1.13 on daylighting in his Building Construction Illustrated. 

13. Refer to Ching's book titled Buildino Construction Illustrated, section 1.14, for more in
formation on wind prevalence, velocity, temperature, and direction. 
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14. For more information on Mizner's Boca Raton, visit the following websites: http:// 
www.trakkerinc.com/gerryttt/tdll/tdll06.htm, http://www.hotel-online.com/Neo/News/ 
PressReleases/BocaRatonResortRichHistory_Septl997.html and http:// 
www.sddsystems.com/bocaresort.htm. 

15. Refer to the following website for an overview of the Boca Raton Resort and Club: 
http://www.nicklaus.com/flick98/boca.html 

16. See the following website for more information on The Gables gated community: http:// 
www.sunshinegroup.com/gables/five.html 
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1. Downtown Miami's skyline: daytime view. See the following website for the picture along 
with others of downtown Miami: http://www-mfl.nhc.noaa.gov/miami-beach_pix.html 

2. Downtown Miami's skyline: daytime view. See the following website for the picture along 
with others of downtown Miami: http://www-mfl.nhc.noaa.gov/miami-beach_pix.html 

3. Villa Vizcaya was built between 1914 and 1916. See the following website: http:// 
www.travelfacts.com/tfacts/htm/mia/miahist.htm 

4. The computer-generated, multi-spectral image of Hurricane Andrew shows the trajectory 
of the storm system as it leaves behind a ravaged southern Florida and heads towards 
Louisiana. See Lipkin's Nature on the Rampaoe. page 31. 

5. A sheet of plywood blown through the bark of a pine tree by Andrew's fierce winds. See 
the following website: http://www.-mfl.nhc.noaa.gov/hurricane_andrew.html 

6. Damage caused by Hurricane Andrew. See the following website: 
http://www.-mfl.nhc.noaa.gov/hurricane_andrew.html 

7. Car on car.See the following website: 
http://www.-mfl.nhc.noaa.gov/hurricane_andrew.html 

yimm 
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8. The Pioneer tradition: John Overstreet House (circa 1860). See the following website: 
http://www.dadecity.com/museum/grounds.html 

9. The Mediterranean Style. For picture, go to the following website: http:// 
www.drstoneworks.com. 

10. The Art Deco District. For picture, go to the following website: http://www-
mfl.nhc.noaa.gov/miami-beach_pix.html. 

11. Artist's rendering of the entrance of The Presidential Country Club. See The Eagle, a 
newsletter for members and guests of the Presidential Country Club,page 3. 

12. Map of Miami showing Presidential Estates. See The Eaole. a newsletter for members 
and guests of the Presidential Country Club,page 3. 

13. Artist's rendering of the Presidential's development. See The Eagle, a newsletter for 
members and guests of the Presidential Country Club,page 4. 

14. The Heritage by Coscan Homes. See The Post the newsletter for the Presidential Es
tates, page 3. 

15. The Colonial+by Brookman-Fels. See The Post the newsletter for the Presidential Es-
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CONTEXT: LIST OF FIGURES 

16. The Presidential's 15th green and fairway. See The Post the newsletter for the Presi 
dential Estates, page 5. 

17. The Presidential's golf course. See The Post the newsletter for the Presidential Es
tates, page 1. 

18. Site specific. Drawn by author. 

19. Miami Beach. See the following website: http://www-mfl.nhc.noaa.gov/miami-
beach_pix.html 

20. Residence for Gabriele and Patrick Fiorentino. Architect: Daniel Williams. See Cer
winske/Brooke's Miami: Hot and Cool, pages 203-5. 

21. Architect: Carl Abbott. See Cerwinske/Brooke's Miami: Hot and Cool, page 149. 

22. Ceramic tile. Drawn by author. 

23. Stucco. Drawn by author. 

24. Terrazzo. Drawn by author. 
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25. Fred C. Aiken House. Architect: Addison Mizner. See the following website: 
http://cartlab-www.freac.fsu.edu/HistoricPlaces/Sites/8PB00126_aiken.html 

26. Via Mizner. Architect: Addison Mizner. See the following website: 
http://cartlab-www.freac.fsu.edu/HistoricPlaces/Sites/8PB00550_mizner.html 

27. William G. Warden House. Architect: Addison Mizner. See the following website: 
http://cartlab-www.freac.fsu.edu/HistoricPlaces/Sites/8PB00229_warden.html 

28. The Presidential Estates. See The Post the newsletter for the Presidential Estates, 
page 1. 

29. Sliding glass doors lead to golf course. Drawn by author. 

30. Gated pool area. Drawn by author. 

31. Tree used to deflect wind. Drawn by author. 

32. Palm tree's roots ripped from ground. Trunk smashed into a Florida dwelling. See the 
following website: http://www.-mfl.nhc.noaa.gov/hurricane_andrew.html 
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CONTEXT: LIST OF FIGURES 

33. The Shoar House. Architect: Suzanne Martinson. See Cerwinske/Brooke's Miami: Hot 
and Cool, pages 134-9. 

34. Residence of Bobby Brant. Architect: Alex Sturnman. The glass block divider separates 
the kitchen from the living room without closing out light or view. See Cerwinske/Brooke's 
Miami: Hot and Cool, pages 155-9. 

35. Light penetrating from two directions. Drawn by author. 

36. Windows placed adjacent to side walls. Drawn by author. 

37. Jalousie window used to filter light. Drawn by author. 

38. Brightness ratios. Drawn by author. 

39. Shielded luminaire. Drawn by author. 

40. Fixtures located out of direct glare zone. Drawn by author. 

41. Residence of Maurice and Mercedes Ferre. Miami, Florida. See Cerwinske/Brooke's Mi
ami: Hot and Cool, pages 192-7. 
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42. Reflected sun rays. Drawn by author. 

43.Tree used as shading device. Drawn by author. 

44. Trees located on southeast and southwest of residence. Drawn by author. 

45. Wind-induced ventilation. See Francis Ching's section on wind in his book Building 
Construction Illustrated, section 1.14. 

46. Windows placed in opposite corners. Drawn by author. 

47. Boca Raton Resort and Club. See the following website: http://www.hotel-online.com/ 
Neo/News/PressReleases/BocaRatonResortRichHistory_Septl997.html 

48. Boca Raton Resort and Club. See the following website: http://www.hotel-online.com/ 
Neo/News/PressReleases/BocaRatonResortRichHistory_Septl997.html 

49. Boca Raton Resort and Club. See the following website: http://www.hotel-online.com/ 
Neo/News/PressReleases/BocaRatonResortRI chHistory_Septl997.html 

50. Boca Raton golf course. See the following website: http://www.sddsystems.com/bo-
caresort.htm 
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CONTEXT: LIST OF FIGURES 

51. An aerial view of the Boca Raton Resort and Club. See the following website: http:// 
www.sddsystems.com/bocaresort.htm 

52. Map showing location of The Gables. See the following website: http:// 
www.sunshinegroup.com/gables/five.html 

53. Entrance into The Gables. See the following website: http://www.sunshinegroup.com/ 
gables/five.html 

54. Lobby of The Gables. See the following website: http://www.sunshinegroup.com/gables/ 
five.html 

55. The Towers: The Gables. See the following website: http://www.sunshinegroup.com/ 
gables/five.html 

56. Tennis Courts: The Gables. See the following website: http://www.sunshinegroup.com/ 
gables/five.html 
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FACILITY: THE LUXURY HOME 

Zuxury homes exhibit major differences 
from other residences. The most critical 

difference between a luxury home and the 
million-dollar-plus home is really a matter of 
investing time and expertise, according to 
builders. (1) At the million-dollar level, the 
homeowner is hiring more designers and 
planners, paying for a totally Integrated de
sign. This can happen at every stage, from 
planning the earthworks and other site modi
fications needed to create the estate, to plan
ning the lighting for safety and convenience, 
to Interior decoration. A person whose budget 
for a new home is in excess of $1 million 
wants a truly unique result, not something 
that could have been built on speculation in 
an upper-middle-class tract. Careful profes
sional planning is needed to achieve this. 

Figure 1: 
A luxury home 
in Miami 

Figure 2: 
A luxury 
home in 
Miami 
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FACILITY: THE LUXURY HOME 
mmmm^ 

#*-^eople who are building these houses 
JL Intend to stay in the home for 20 or 30 
years, according to Joe Petrina of Petrina 
Construction Inc., and so ease of resale is not 
the primary consideration. These homeowners 
feel that, ultimately, the home will resell on 
its own merits. Therefore, they feel comfort
able planning for their own individual wants 
and style of living. This difference Is reflected 
in several things that strongly distinguish the 
ordinary upper-end house from the million-
dollar-plus house. The most immediately ob
vious difference is color (see Figure 3). "In 
the higher-end homes, you'll see a bold use 
of color: reds, deep blues, strong yellows," 
said builder Jess Alway of Jess Alway Inc. 
"You could never get away with this in an or
dinary spec house." A neutral color scheme is 
necessary to sell a spec house, but bold and 
personal use of color lend the upper-end 
home an individuality that is immediately ap
parent. 

Figure 3: Bright-colored Coral Gable House 

An estate home is characterized also by 
the use of more design experts in develop
ing the whole concept. The project may 
well take In the services of an architect, a 
structural engineer, an Interior designer, a 
kitchen designer and a landscape archi
tect. 
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FACILITY: THE LUXURY HOME 

/^L/ on-standard specifications are an-
JL • other area that distinguishes the 
million-dollar home. When people are building 
for their long-term use, they accommodate 
their own needs. For example, Petrina pointed 
out to a very tall couple that the vanity coun-
tertops in their bathroom would probably be 
too low at the standard 32 inches drawn by 
the architect, and would better suit their 
heights at 34 or 36 inches. The couple agreed 
to the change, which would have been impos
sible had they been buying even the most 
luxurious off-the-rack cabinetry. By choosing 
custom cabinets, they were able to plan a 
home whose fittings would be comfortable for 
their own bodies. 

Figure 5: 
Rattan stools stand 

before the vanity 

Figure 4: The mar
ble walls of this 
bath are decorated 
with Sheffield silver 
plaques and a 
custom-designed 
shaving stand with 
running water. 
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FACILITY: CASE STUDY 
WKBL, 

PROJECT: RESIDENCE FOR GABRIELE 
AND PATRICK FIORENTINO 

LOCATION: MIAMI, FLORIDA 

ARCHITECT: DANIEL WILLIAMS 

^J concrete entry arch directs the way 
Jl JUthrough a gridded carpet of grass and 
concrete pavers to this stucco luxury home, 
as seen in Figure 6. (2) Everything about this 
modest initial structure is provocative and 
deft. It is posed on the site in a way that 
completes the sense of arrival anticipated by 
the entry arch. Proportions are simple and 
the stucco cladding adds texture without de
tracting from the clean architectural lines. 
The stuccoed facade combines texture and 
Caribbean color. 

Figure 6: 
Concrete entry arch 

Figure 7: Facade of 
residence 
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FACILITY: CASE STUDY 
•im#3fei. 

r he upper story is reached by a stairway 
of cut keystone that ascends the side 

of the building at a 270-degree angle as 
shown in Figure 8. Mindful of Miami's 65-
inch-year rainfall, Williams copied an archi
tectural device of the Romans and positioned 
the staircase a fraction of an inch away from 
the wall to allow rainwater to run alongside 
rather than over the tops of the steps. In
side, a skylight and westward-facing windows 
brighten the guest room and studio. Compact 
yet open to elements, these quarters pay at
tention to detail. A second-story walkway 
functions as an elevated garden path, as 
shown in Figure 9. The house's paint actually 
floats on the surface of the stucco. 

Figure 8: 
Exterior of 
residence 

Figure 9: 
Exterior stair 

mi 
Page 90 



FACILITY: CASE STUDY 
m%^-' 

PROJECT: OLIVER HOUSE 
LOCATION: SAN FRANCISCO 
ARCHITECT: JIM JENNINGS 

ARCHITECTURE Figure 10: 
Exterior of Oliver House 

# he architect of this residence empha-
JL sized the way it engages into its ur
ban context rather than the formal qualities 
or the precision of its details. (3) The mass
ing of the three story residence echoes the 
stepped volumes of the surrounding struc
tures and Art Deco apartment buildings in 
the area. The house provides a multitude of 
outdoor experiences. It has a generous 
front court, and nearly every major room 
has its own outdoor space with its own char
acter and dimensions. This creates an un
breakable bond between the indoors and 
outdoors and allows the occupants to expe
rience the cool San Francisco climate. 
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FACILITY: CASE STUDY 

I he visual and structural anchor of the 
JL house is a 50-foot-tall, 12-inch-thick, 
poured-concrete cylinder rising from its cen
ter (see Figure 11). This towerlike form 
contains an elevator, stairs, and translucent 
glass bridges connecting the two sides of 
the house, and serves as a seismic brace for 
the entire structure. The position of the 
cylinder was determined by the site rather 
than by symmetry. The cylinder is a transi
tional space, used for circulation, not for oc
cupying. By pulling all the vertical circula
tion into this central tower, Jennings was 
able to make a clear distinction between 
service areas and ''served" spaces. Every 
room in the house is unique with varying 
ceiling heights. The materials include con
crete, punched metal, and plaster walls and 
can be seen in Figure 12. 

Figure 11: 
Cylinder acting 
as transitional 
space 

Figure 12: 
Entry hall 

introducing 
palette of 

materials: 
concrete, 

punched metal, 
plastered walls 
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FACILITY: CASE STUDY 

PROJECT: ACKERBERG HOUSE 
LOCATION: LOS ANGELES 

I A R C H I T E C T : RICHARD MEIER 

A ^ i c h a r d Meier faced a flawed site when 
JL V designing the Ackerberg House. The 
north and south sides contained the con
trasting views of the Pacific Coast Highway 
and the Pacific Ocean. On the east and west 
sides, the site was sandwiched between 
neighboring houses. To solve this problem, 
Richard Meier enclosed the house off to the 
highway on the north side and opened the 
house to the ocean facing the south (see 
Figures 13 and 14). He located the pool on 
a deck overlooking the ocean. The living 
room ceiling is two stories high. It is en
closed with glass walls to provide views to 
the ocean. 

Ffgure 13: 
Ackerberg House: 
View to ocean 

Figure 14: 
Ackerberg House: 
South facade 
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FACILITY: CASE STUDY 

The guest wing, located on the north side of 
the structure, is separated from the main 
house by a central courtyard space (see Fig
ures 15 and 16). The guest wing sits on top 
of garages. A stairway leading to the guest 
quarters is located directly within the main 
entrance. The door used to enter the com
plex is directly aligned with the door lead
ing into the main living quarters. Upon en
tering the main house, one is lead directly 
into the living room. This large area is 
sealed off from the courtyard by a solid 
curvilinear wall and opens up to the ocean 
on the south side. All walkways are covered 
to protect the users from the weather. 

Figure 15: 
Ackerberg House: 
View from vestibule 
to courtyard 

Figure 16: 
Ackerberg House: 
Guest wing 
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ACTIVITY/ 
SPATIAL 
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FACILITY: LIVING ROOM 
W:Si;S'^MM^§MM^:MM^MMi^ 

The living room is generally the favored set
ting for such leisure activities as reading, 
sewing, watching outdoors, and television 
watching. Residents will often eat or snack in 
this space as well. The living room is a meet
ing space and is generally less quiet than the 
other rooms and communal. Its setting 
should be adaptable to different activities, 
making the space more flexible. 

One wall should be at least 14 feet long to 
accommodate the standard arrangement 
of a sofa, two end tables, and one corner 
easy chair. The conversation distance 
should be 10 feet measured from center 
points of sitting furniture. Conversation 
furniture typically includes a sofa with two 
end tables, coffee table, recllner, and one 
or more easy chairs. 

Breal<fastr^^ ^ 
Roon-LJ 

Living 
Room 

Kitchen 

/ DiningX 
/ Room \ 

/ 

14'0' 

^^ 

Adjacency diagram 

• O 
lO'C S 

Time-Saver Standards, 279 I 

No. users: 
6 
ff^ 2/person: 
45 
Usable ft^2: 
270 
Total ft'^2: 
370 
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FACILITY: DINING ROOM 
m 

ALYvlvi 
When the dining room is utilized, it is for spe
cial occasions of major significance. The In-
frequency contributes to the significance of 
the meals shared in its space. Its importance 
is heightened by the fact that it Is the back
drop for the oldest and most enduring of so
cial rituals- offering hospitality through the 
medium of food. The dining room is the epit
ome of the ceremonial component. The din
ing room should be accessible to the kitchen. 

Adjacency diagram 

The dining room should be no less than 12 
by 12 foot. It should have rectangular di
mensions to accompany a rectangular din
ing room table. Because most use of this 
space is at night, it should be equipped 
with exposed lighting. Window placement 
should be low enough to afford views from 
a seated position. 

12'0 

r^ 

C 

C 

0 

D 
U 

12'0" 

Time-Saver Standards. 293 

No. users: 
6 
ff^ 2/person: 
26 
Usable f t^2: 
157 
Total ft'^2: 
192 
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FACILITY: KITCHEN 

The basic activities of the kitchen consist of 
food preparation, serving, and cleanup after 
the meal. Considerable social activity takes 
place here as well. The kitchen should be 
conveniently located near the dining area, liv
ing area, and utility area. The user should 
have easy access from the service entrance. 
The kitchen should provide direct access to 
the dining area. 

An "'L" shaped layout provides more flexi
ble working space, especially when more 
than one person is using the kitchen. The 
relationship shown below between the re
frigerator, sink, and range makes an un
broken traffic flow possible. The two walls 
provide options for both appliances and 
cabinetry. This work triangle also easily 
accommodates an Island cabinet. 

Family 
Room 

Breakfast ^ ^ 
Room I J Kitclien 

Dining> 
Room 

Adjacency diagram 

T
 1 '̂ ' 

12-22 

OO 
OO 

ft. max 

Time-Saver Standards, 306 

No. users: 
6 
ff^ 2 /person: 
26 
Usable ft'^2: 
104 
Total ft '^2: 
208 
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FACILITY: FAMILY ROOM 
mmm-y 

ACIl 
The family room serves as the media center 
for the household. The family room often 
contains an entertainment center that holds 
stereo equipment, home video, and in-home 
movie theater. Therefore this room should be 
located near the kitchen for easy access to 
snacks. Because of the activity in this com
munity component, easy space flow between 
the media wall, fireplace, and group seating 
area Is crucial. 

Breal<fastr j 
Room's / 

Kitclien 

Adjacency diagram 

The entertainment center should be placed 
so that it can be easily viewed by all sit
ting areas in the room. The sofa should be 
located against a wall to allow more room 
for circulation. End and coffee tables ac
company these primary seating areas to 
hold table lamps and materials associated 
with various other activities. 

Time-Saver Standards, 410 I 

No. users: 
6 
ft^2/person: 
32 
Usable ft^2: 
192 
Total ft'^2: 
384 
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FACILITY: BEDROOM 

The bedroom is used for sleeping and such 
related activities as dressing and personal 
care, and study or reading. The bedroom 
should be located away from the living and 
working areas for privacy. If possible, all 
bedrooms should be located on the same 
level. 

Bath room J 
Bedroom 
4 

Bedroom 
1 

Bedroom 
2 Bedroom 

3 

Heads of beds are placed against walls. 
For ease in making the bed, it should be 
placed so it Is accessible from the two 
sijjes and one end. A nightstand should be 
located next to the head of the bed upon 
which is usually found a table lamp, 
medicines, and other personal items. The 
two bureaus, along with a chair, are typi
cally clustered near the closet to form a 
convenient dressing area. 

D closet i 

Adjacency diagram Time-Saver Standards, 384 

No. users: 
2 
ff^ 2/person: 
48 
Usable ft^2: 
96 
Total ft'^2: 
192 
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FACILITY: MASTER SUITE 

frVAMlTTSTSI S P ^ I A t A 
The master suite should serve as an isolated 
retreat for the heads of the household. This 
private space is private and quiet. It should 
be separated from the meeting, transition, 
and service spaces in the residence. It should 
also be in near vicinity to the other bedrooms 
of the residence. Activities such as sleeping, 
reading, resting, and relaxing take place in 
the master suite. 

The master suite should contain five dis
tinct areas: sleeping, sitting, dressing, 
closet, and bath. The sitting area should 
contain chairs and possibly a sofa for read 
ing, relaxing or conversing and should re
ceive primary consideration for views and 
access to the patio. Lower sills are desir
able. Walk-in closets should be located 
near the dressing area. 

^̂ leepino 

sitting 
Adjacency diagram iTime-Saver Standards, 392 I 

No. users: 
2 
ff^ 2/person: 
96 
Usable ft^2: 
192 
Total ft'^2: 
384 
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FACILITY: GARAGE 

Garages are usually attached directly to the 
house or connected to it by a covered pas
sage. Easy access to the garage is through 
the utility room. For convenience, the garage 
should provide access to the following space: 
a commodious storage room, a hobby room, 
and other special-purpose space. 

The two car garage should be no less than 
22 by 22 ft to allow sufficient room for en
tering and exiting the car from both sides. 
These dimensions should be for garage 
use only. All other work or storage space 
would increase the size of the garage and 
are not recommended to be located in the 
space. 

y ^ 22'-0" 

< ^ t i M ^ V ^ 

Adjacency diagram 

l-h 
fire 

resistance 

\ 

/ 

22'-0" 

iTime-Saver Standards. 5 5 0 - l | 

No. users: 
2 
ff^ 2/person: 
32 
Usable ft'^2: 
64 
Total ft'^2: 
462 
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FACILITY: SPACE SUMMARY 

1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Space 
Family Room 

Breakfast Room 

Kitchen 

Living Room 

Dining Room 

Den/Bedroom 

Bedroom 

Bathroom 

Master Suite 

Master Bath 

Exercise Room 

W.I.C. 

Foyer 

Utility 

Two Car Garage 

Loft 

# of Users 
6 
6 
4 

6 

6 

2 

2 

1 

2 

2 

2 

1 

2 

1 

2 

2 

ft'^2/person 
32 

17.5 

26 

45 

26 

45 

48 

25 

96 

83 

50 

10 

50 

10 
32 

60 

usable f t^2 
192 

105 

104 

270 

157 

90 

96 

25 
192 

166 

100 

10 

100 

10 

64 

120 

quantity 

5 1/2 

TOTAL: 

Total square footage: 3,899 
Gross square footage: 4,679 (4) 

1 
total 

384 

130 

208 

370 

192 

180 

576 

275 

384 

238 

100 

90 

100 

30 

462 

180 

3,899 
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FACILITY: NOTES 

1. For more information on luxury homes, see the following website: http:// 
www.amcity.com/portland/stories/042098/focus2.htm 

2. Residence of Gabriele and Patrick Fiorentino designed by architect: Daniel Williams, see 
Cerwinske/Brooke's Miami: Hot and Cook pages 202-9. 

3. See Clifford Pearson's article in the April 1998 issue of Architectural Record, pages 102-9, 
for a more in depth study of the Oliver House. 

4. See handout distributed in David Driskill's ARCH 5363 class, Texas Tech University, on 
classifications based upon accepted standards of the Building Owners and Managers Associa
tion (BOMA). 
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FACILITY: LIST OF FIGURES 

1. A luxury home in Miami, Florida. See Cerwinske/Brooke's Miami: Hot and Cool, page 
109. 

2. A luxury home in Miami, Florida. See Cerwinske/Brooke's Miami: Hot and Cool, page 
173. 

3. Residence of Marlene Weiss. Architect: Henry Dillam Murphy. Miami, Florida. See Cer
winske/Brooke's Miami: Hot and Cool, pages 206-9. 

4. Residence of James Deering by James Deering. Miami, Florida. The marble walls of this 
bath are decorated with Sheffield silver plaques and a custom-designed shaving stand with 
running water. See Cerwinske/Brooke's Miami: Hot and Cool, page 45. 

5. Sunny McLean and Co. rattan stools stand before the vanity. See Cerwinske/Brooke's 
Miami: Hot and Cool, page 64. 

6. Residence of Gabriele and Patrick Fiorentino. Architect: Daniel Williams. Concrete entry 
arch. See Cerwinske/Brooke's Miami: Hot and Cool, page 203. 

7. Facade. Residence of Gabriele and Patrick Fiorentino. Architect: Daniel Williams. 
See Cerwinske/Brooke's Miami: Hot and Cool, page 204. 
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FACILITY: LIST OF FIGURES 

8. Exterior. Residence of Gabriele and Patrick Fiorentino. Architect: Daniel Williams. See 
Cerwinske/Brooke's Miami: Hot and Cool, page 204. 

9. Detail of exterior stair. Residence of Gabriele and Patrick Fiorentino. Architect: Daniel 
Williams. See Cerwinske/Brooke's Miami: Hot and Cool, page 205. 

10. Exterior of Oliver House. Architect: Jim Jennings Architecture. See Clifford Pearson's 
article in the April 1998 issue of Architectural Record, page 104. 

11. Oliver House: Central cylinder transitional space. Architect: Jim Jennings Architecture. 
See Clifford Pearson's article in the April 1998 issue of Architectural Record, page 107. 

12. Oliver House: entry hall. Architect: Jim Jennings Architecture. See Clifford Pearson's 
article in the April 1998 issue of Architectural Record, page 105. 

13. Ackerberg House: View to ocean. Architect: Richard Meier. See Richard Meier's Acker-
bero: House and Addition, photo no. 40. 

14.Ackerberg House: View of South facade. Architect: Richard Meier. See Richard Meier's 
Ackerbero: House and Addition, photo no. 35. 
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FACILITY: LIST OF FIGURES 

15. Ackerberg House: View from vestibule to courtyard. Architect: Richard Meier. See 
Richard Meier's Ackerberg: House and Addition, photo no. 8. 

16. Ackerberg House: Guest wing before addition. Architect: Richard Meier. See Richard 
Meier's Ackerberg: House and Addition, photo no. 36. 

L 
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CONCLUSION 
WKm^ 

M m urrlcanes unleash their violent fury 
JL JL d^. unpredictable times. Their 
forces are unavoidable. Florida residents 
are especially affected by these violent 
storms and should be prepared for their oc-
curances. Although the importance of a de
sign able to withstand intense hurricanes 
has been emphasized time and time again 
to residents in hurricane-prone regions, the 
number of hurricane-related deaths keeps 
increasing each year. The luxury home to 
be built in the Presidential Estates of Miami, 
Florida should be designed to withstand 
these violent forces of nature. The price 
they pay to protect their home might be the 
price they pay to keep their lives. 

WSSM 
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DESIGN RESPONSE 

/

have always been fascinated with natu
ral disasters. When I discovered that 

new research has lead to safer homes in 
hurricane-prone regions, I immediately took 
an interest in it. 
Miami, Florida is a prime target for hurri
canes. In 1992, Miami was struck by one of 
the most violent hurricanes ever. Hurricane 
Andrew. Hurricanes of this intensity are ex
pected to strike Florida each year over the 
next two decades. The primary focus of my 
thesis was to design a luxury home that 
would ensure the quality of the lives for its 
users by standing up to the most violent 
wind storms while at the same time provid
ing a comfortable and aesthetically pleasing 
habitat. 

Figure 1: 
Model showing 
final design 

Figure 2: 
Model showing 
final design 
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My design incorporates different as
pects of three designs that I origi

nally developed. The first design separates 
the main house from the garage and guest 
room by means of a courtyard (see Figure 
3). The pool is set in the courtyard and pro
vides views to the lake located on the east 
side of the luxury home. All bedrooms, the 
private sector of the home, are located on 
the west side. All public areas are located 
on the east side. 
The structure is based on an interiocking 
grid system as seen in Figure 4. The walls 
provide continuous support to stabilize the 
home against violent wind storms. Also, the 
one-story structure has sloped roofs that 
help redirect winds away from the home. 
The house contains an outer shell that en
closes the structure by means of movable 
partition walls in the event of a violent wind 
storm. 

3 

*""" 
n n | ' m « ^1 • " \ V-

U'' ^ — 

Figure 3: Floor Plan Figure 4: Structural Plan 

Figure 5: Model 
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DESIGN RESPONSE: SCHEMATICS 

r he second schenne separates the 
home into two floors. The ground 

floor contains all public sectors as well as 
the master bedroom and the guest room. 
The second floor is private contains three 
bedrooms. Vertical circulation is provided 
by means of a central core stairway. Roof 
decks provide balconies for the second floor 
bedrooms. 
The structural scheme is based on an ex
panding core theme. The outer layers help 
protect the inner core from violent wind 
storms. The central stairway can be com
pletely closed off and serves as the storm 
shelter. The next core serves as circulation 
and surrounds the central stairway. The 
outer cores consist of the different living 
spaces. This structure, like in the first 
scheme, contains movable partition walls on 
its exterior core to protect the home from 
extreme winds. 

Figure 6: 1st Floor Plan Figure 7: Structural Plan 

Figure 8: Model 
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DESIGN RESPONSE: SCHEMATICS 

/

n the third design, the house is set on a 
3-foot high deck to provide protection 

from flooding. The home is one-story with a 
central stairway. The house is separated 
into small living spaces on the south side. 
Small areas are less likely to be destroyed 
by violent winds. The guest house located 
on the far south side and is completely sep
arated from the main house. The pool and 
spa are located on the south as well to pro
vide access and a view to the golf course. 
The storm shelter is located on the north 
side of the home directly behind the garage. 
All openings are small and made of lami
nated glass giving little opportunity for fly
ing debris to enter the luxury home. 

Figure 9: 
Floor Plan 

Figure 10: 
Model 

Figure 11: Model 
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DESIGN RESPONSE: THEORY ISSUES 
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DURABILITY- a structure's ability to endure 
the design use over time 

Goal: to provide a strong roof capable of re
sisting roof uplift 

Goal: to construct walls that are capable of 
resisting debris impact 

Figure 12: 
Structural Plan 

f - » 

Figure 13: 
Wall section 

DESIGN RESPONSE: 
The luxury home is made of cast-on-site 6-inch thick reinforced concrete walls (see Figure 12). 
The walls are proven to be sufficient for resisting flying debris. The roof consists of a flat 6-inch 
thick reinforced concrete slab. The roof and walls are monolithic and poured in a continuous 
system. The footings provide adequate anchorage for the structural system. The footings are 
12 inches deep, 30 inches wide, and are located 4 feet below the structure's floor slab. 
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DESIGN RESPONSE: THEORY ISSUES 
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SAFETY- the protection from harm or danger 

Goal: to provide a storm shelter, a place 
where the building's occupants can survive a 
hurricane with little or no injury. 

DESIGN RESPONSE: 
The storm shelter is centrally located in the 
luxury home and is accessible from both floor 
levels by means of a spiral staircase (see Fig
ure 16). The curved wall helps redirect 
strong winds away from the shelter. An entry 
hatch is located above the closet for an alter
nate means of egress if the mechanical doors 
fail to open. An exhaust fan and ventilation 
pipes provide fresh air to the storm shelter's 
occupants. 

1 .;-vf-. 

1 

Figure 14: 
Storm Shelter 
Details 

Figure 15: 
Storm Shelter 
Model 
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DESIGN RESPONSE: THEORY ISSUES 
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SAFETY- the protection from harm or danger. 

Goal: to protect all openings from flying de
bris 

DESIGN RESPONSE: 
Research shows that two separate garage 
door openings, as shown in Figure 16, with
stand violent wind storms better than one 
large opening. Laminated glass will be used 
for all skylights and windows. Aluminum 
awnings cover most windows and glass doors 
to shield the openings from flying debris as 
seen in Figure 18. All openings on the south 
side will be protected by sliding aluminum 
panels and lexan glass (see Figure 17). 

iOu kit 

m^., openings 

Figure 16: 
North elevation 
showing garage openings 

Figure 17: 
South elevation 

Figure 18: 
West elevation showing window shading devices 
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DESIGN RESPONSE: CONTEXT ISSUES 
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IDENTITY: how a place is recognized visu
ally 

Goal: to incorporate Miami's unique charac
ter into the design 

Goal: to complement the surrounding con
text 

DESIGN RESPONSE: 
All exterior walls in the luxury home are cov
ered with stucco and are Deco Pink in color. 
All aluminum doors are creamy turquoise. A 
Caribbean color scheme was applied to all in
terior walls. The interior floors are surfaced 
with terrazzo. Stairs are used to access the 
golf course and lake (see Figure 21). 

' i ^ ^ 

Figure 19; 
East 
elevation 

Figure 20: 
Section showing 
interior color scheme 

Figure 21: 
Site plan 

mm 
Page 119 



DESIGN RESPONSE: CONTEXT ISSUES 

• PHYSICAL COM FOR-

PHYSICAL COMFORT: accommodation of 
physical needs to allow ease 

Goal: to provide both natural and artificial 
light 

Goal: to conserve energy 

DESIGN RESPONSE: 
The amount of daylight entering the structure 
can be controlled by adjusting the aluminum 
awnings. The sliding panels can be moved to 
block light as well (see Figure 23). Natural 
light entering the structure is filtered through 
glass blocks that serve as interior walls. 
Cross-ventilation is achieved by the place
ment of windows in opposite corners of the 
same room (see Figure 23). 

" N " ! 

Interior glass 
block wad 

Figure 22: 
Section showing 
interior light 

Figure 23: 
Axonometric 
showing 
cross-ventilation 
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DESIGN RESPONSE: HIERARCHY OF SPACES 
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DESIGN RESPONSE: 
The garage is located at ground level. The 
rest of the luxury home is set upon a 3-foot 
deck, which is highlighted in yellow on Figure 
24. The guest wing is separated from the 
main house to provide privacy for both par
ties. A covered walkway connects the two 
portions of the luxury home. This covered 
walkway is also used to separate the master 
bedroom from the other bedrooms on the sec
ond floor (see Figure 25). Skylights are pro
vided over the walkways to filter light while 
simultaneously protecting the users from rain. 
The living and sitting areas located in the liv
ing room are separated by a sound-absorbing 
wall. A fireplace is located in the center and 
is hung from the ceiling, the dining and 
breakfast rooms are easily accessible to the 
kitchen. The storm shelter is centrally lo
cated and is shown in blue in Figure 24. 

Figure 24: 
Ground Floor Plan 

Figure 25: 
Upper Floor Plan 

The pool and spa are located on the south 
side of the site to provide views to the golf 
course and lake. The pool is partially cov
ered. A pool house and sauna are located 
on the far southwest corner of the deck. 
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DESIGN RESPONSE: HIERARCHY OF SPACES 

Figure 26: Model showing interior spaces 
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FINAL DESIGN: COVER BOARD 
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Figure 1: Cover board 
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FINAL DESIGN: FLOOR PLANS 
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Figure 2: Ground Floor Plan ^ u r e 3: Upper Floor Plan 
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FINAL DESIGN: ELEVATIONS 

Figure 4: North Elevation 
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Figure 6: West Elevation 
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Figure 5: East Elevation 

Figure 7: South Elevation 
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FINAL DESIGN: SECTIONS 
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Figure 9: Section B 

Figure 10: Section C 
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FINAL DESIGN: STORM SHELTER 
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Figure 12: Storm shelter model 

Figure 11: Storm shelter details 
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FINAL DESIGN: STRUCTURAL/MECH. PLAN 
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Figure 13: Structural Plan Figure 14: Mechanical Plan 
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FINAL DESIGN: WALL SECTION/AXON 
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Figure 16: Axonometric 

Figure 15: Wall Section 
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FINAL DESIGN: MODEL 

Figure 18: Southeast bird's eye view 

Figure 17: 
South bird's eye view 
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FINAL DESIGN: MODEL 

Figure 19: North Elevation Figure 20: East Elevation 

Figure 21: West Elevation Figure 22: South Elevation 
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FINAL DESIGN: MODEL 

Figure 24: Interior Spaces looking South 

Figure 23: 
Interior spaces 
looking North 
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FINAL DESIGN: MODEL 

Figure 26: Top view shown from West side 

Figure 25: 
Top view shown 
from South side 
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