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ABSTRACT 

Theory Thesis Statement 

Topic: Critical Regionalism 

Assertion: A new high-rise design. based on the ideas of Critical Regionalism. 

can contribute to the image of Sundance Square 1n Downtown Fort Worth as 

well as relate architecturally to the existing variety of buildings. 

Thesis Statement The creation of an amalgam that would represent the design principles 

of both regionally sensitive and modernist architecture within the context of a downtown 

area can be accomplished using Critical Regionalism. 

The theoretical goal of the thesis is to successfully interpret and apply the principles of 

Critical Regionalism to an urban setting. This poses a challenge since the theory is gen

erally inherent in a suburban or rural context. This challenge extends to the chosen fa

cility type: a multi-use high-rise building. The thesis will prove that the principles involv-

ed with the theory can help to create a culturally regionally sensitive design within the 

relatively unique context. 

Facility: Scope of Project 

The facility type goal is not only to provide an accommodating high-rise design. 

but explore how it can respond to and utilize climatic conditions (i.e.: wind energy). re
interpret the local vernacular. and progress certain aspects of modernization. The thesis 

will develop the vertical building zones. the response to street level. typical spatial require

ments for repetitive floors/spaces. spatial requirements specific to unique floorsjspaces. 

vertical and horizontal circulation. facilitative design of unique equipment and activities. 

and finally. how the building's skin/shell contributes to theoretical. facilitative. and context

ual needs. All developments examine initial and lifetime economics as considerations. 

The thesis design houses 350.000 square feet of aboveground space. This in

cludes lobby space. retail units. offices with a shared conference center. a research lab

oratory. and outdoor spaces or 'sl<ycourts.' The prqject is similar in scale to the Block 

82 Tower that currently occupies the site. 

Context Statement 

The context of the site is Sundance Square. an entertainment and shopping dis

trict in Downtown Fort Worth. Texas. The built context is moderately dense and in

cludes mid and high-rise buildings. theaters. churches. and shops. The nearby burld

ings range stylistically from Neo-classical or traditional to modern. The natural con

ditions affecting the site include a temperate climate. several parks. and the Trinity River 

nearby. Downtown Fort Worth is culturally and historically significant with its mu

seums. entertainment district and architecture. The site is within a development district 

that strives towards street life preservation through economic incentive. Banking. rail

roads. tourism. and especially the aviation industry are among the strengths of the local 

and regional economy. Legally. building and zoning codes dictate building design 

parameters. 
The contextual conditions must be understood to accomplrsh theoretical and 

facilitative goals. The contextual goal is to interpret and contribute to the local character. 
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THEORETICAL Bf\SIS 

Critical Regionalism: Features and Interpretations 

The theoretical basis for the prqject 1s Critical Regionalism. The principles 
involved originate in the writings of Kenneth Frampton on the sut:?ject 

Critical Regionalism seeks an architectural synthesis between culture and 
technology. Frampton calls for an ·authentic architecture· through an under

standing of place and tectonics. In his words. architecture should have the 'capacity to 
condense the artistic potential of the region while reinterpreting cultural influences com
ing from the outside· (Frampton 1983). 

Buildings designed under the influence of Critical Regionalism often possess one or 
more of the seven features that Frampton outlines as vital to the theory. This prqject will 
interpret the majority. if not all seven. of the features into the design concerning its unique 
lcx:al and regional context. The challenge will be interpreting the contexts created by the 
Sundance Square and Downtown Fort Worth districts. as well as addressing those within 
the North Texas region. 

I . Criticism of the Modern Movement. 
There is a need to break from the util

ization of international designs. which favor 
utopian ideals over identity. and a sense of 
place. At the same time. aspects of modern
ism such as its broad-mindedness and freeing 
architecture from the influence of Classicism re-

The Evolving Glass Box 

main valid. This prqject must be careful to create an expression unique to its site and re
gion. The challenge is that many high-rise designs end up being universal and can fit into 
a multitude of cityscapes. 
2. Building Integration 

Integrating a building with its territory 
will avoid creating a freestanding expression. 
This has to do with how the formal place
ment on the site and how its limits and boun-
daries create a contrast with the existing 
environment. In the case of this prqject the 
territory is a densely built area with varying 
scales of verticality. from high-rises to mid
rises to surface parking lots. The boundary 
is the street fac;ade (the first three or four 

I 

______________ J_ ____ .,__ __ T_e_rr_it_ory~ 

Bouni la~ 
.___,..__~ 

storeys above ground level) and it is vital to the success of the district's street life. The con
tribution at the ground levels. be it a vague or sharp expression. may determine whether 
the building will be accepted into its context. 
3. Tectonics versus Scenographic Experience 

What Frampton means by this is that 
the architecture and materials should express 
more than just outward beauty. In other 
words, he feels that architecture has be
come a fashionable. consumer product free 
of meaning and influence on society. This 
is not an easy goal to achieve. On one hand 
there 1s a need to create a meaningful ex-
pression. and on the other 1s creating an 
aesthetic through this expression and not 
purely beauty for beauty's sake. Importance 
arises from the early establishment and con-

Romantic Beauty: 
Superficial 

Beauty 

Classical Beauty. 
) Beauty 1n 

Underlying Form 

(Pirsig I 999) 
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THEORETICAL BASIS 

Critical Regionalism: Features and Interpretations cont 

tinued adherence to this conceptual goal. 
4. Regional Factors and Degrees of Influence 

There are site specific factors such as topography and local light that in
fluence design. Frampton calls for an ·articulate response to climatic condioons· 

(Framp-ton 1992). Unnecessary tendencies of unNersal civilization include luxuries like art
ificial air-conditioning. The reinterpreted response to topography for this prqject is how it 
fits into the vertical geography of Sundance 
Square and the Downtown Fort Worth city
scape. This idea is similar to how Faye Jones's 
Thorncrown Chapel (fig. 2.1) responds to its 
forested environment. The building's re
sponse to climatic conditions will go beyond 
placement of forms and tectonic value; 
building comfort and energy production 
result from climatic utilization. In the 
architectural issues summarized in the fol
lowing section. the pages regarding biocli
matic response outline how the building 
will utilize sun-shading. natural ventilation. 
plant material. and natural energy. 
5. Sensual Perception 

Figure 2. I Thomcrown Chapel 

How the body reacts to touch as well as sight can have an effect on their experience 
of the built environment. Examples include response to illumination. temperature, humid
ity. ventilation, aromas. sound. and material 

finishes. As outlined under bioclimatic re- a··--~~!.~~'.:'° -~ 
sponse in the next section. proper comfort .. :r.:a.~~---~-~ Tou:h/~.,;,···;/" 
levels concerning sensual perception en- <f 
sure user comfort within the building. 
6. Role of Vernacular Architecture 

Local vernacular architecture is not viewed as sentimental or nostalgic. Critical Re
gionalism does not call for eclecticism either. but rather 1f Critical Regionalism is to incorp
orate local building particulars than the idea is to "insert reinterpreted vernacular elements 
as disjunctive episodes within the whole" (Frampton 1992). The reinterpretation of this 
aspect is the utilization of regional building materials as a means of reinterpreting the ver
nacular. The assertion of the thesis statement is to create an amalgam of the different styles 
of buildings within the district. If specific elements are borrowed and reinterpreted, the 
goal would regard synthesizing between the traditional and modern styles of the nearby 
structures. 
7. Cultural Breaks or Gaps 

As a means to pull away from universal influence, there is a focus on breaks or gaps 
within a culture as critically regional opportunities. This embodies disdain about the decen
tralization and sprawl of the modernized city. On the other hand. perhaps it represents 
opposition to a culture of conformity and desire for unique expreSS1on. Since this feature 
is culturally specific to each prqject and seems to have a mulotude of 1nterpretaoons, 1t 1s 
perhaps what gives each prqject its own unique character. In the case of this prqject the 
viability of applying critically regional principles to a h1gh-nse deS1gn has never been attem
pted or disproved. 
ConcluS1on: 

Frampton has outlined the ideas and criticisms posed by Critical Regionalism. Their 
application and interpretation to this prqject regards a contextual response as 

well as material and formal expression. 



THEORETICAL BASIS 

Architectural Issues and Potential Design Responses 

Aesthetics: Material Expression and Meaning 

Aesthetic expression regarding the theoretical interpretation must reflect 
local and regional spirit. The expression is not solely outward; it must be an in

herent or underlying value as well. 

Material Expression 
The introduction of chosen materials 

must express the unique qualities of Down
town Fort Worth and the North Texas re
gion. 

The buildings of Downtown Fort 
Worth incorporate a variety of materials re
lative to their architectural style. The trad
itional. in some cases Neoclassical. designs 
utilize masonry. primarily red brick and cast 
stone. The modern buildings are envelop- Figure 2.2 Greenhill School. Dallas 
ed with reflective glass. reflective of their L.al::e/Flato Architects 
universal designs. Regional buildings in 
the rural areas reflect agricultural influences. Materials used in the buildings give a rustic 
quality. These include locally quarried stone. wood. and metal paneled roofs and facades. 

The thesis project will utilize local and universal materials to reconcile the wide array 
of regional architectural styles and the influence of new materials and building technologies. 

Meaning 
The prqject will express the artistic and cultural values of the North Texas region as 

well as the Sundance Square and Downtown Fort Worth districts (fig. 2.3). 
The design will strive to embocly regionally native artistic and cultural characteristics 

of North Texas. It will also encompass the same goal with regard to the context of its dis
tricts. The artistic and cultural qualities, discussed further in the cultural context section. 
create a context-specific expression that will contribute to the uniqueness of the area. This 
accomplishment relies on such expressions as street-level fac;ade and boundary, tectonics. 
material usage. and plant-life introduction. 

The desire of the thesis is to prove 
whether the design can 'speak across the 
boundaries of time by establishing linkage 
to the past as well as pointing to possibilities 
of the future· (Pedersen 1988). This 'temp
oral linkage· desired for the prqject wrll at
tempt to create a retrospective of different 
styles. periods. cultural heritage. and mat
erials of the crty and region. The goal 1s to 
create. as Venturi writes. ·a unity conS1stent 
wrth and expressive of the variety and JUX-

Figure 23 Cultural Events in Sundance Square ta position of forces wrth1n our modern cul-
ture' (Pedersen 1988). 

The sty11soc amalgamation of nearby buildings will extend to include the variety of 
cultural values within the region. The building will be an exh1b1t of local and regional cul
ture. 

2.03 



THEORETICAL BASIS 

Architectural Issues and Potential Design Responses cont 

Bioclimatic Response: Natural Ventilation, Light and Energy 

A bioclimatic building is a 'living· and 'breathing· structure that responds 
to climatic conditions. Such a design would contribute to the influence of re

gional factors and sensual perception. outlined by Frampton as important issues to critically 
regional design. The precedent used for this investigation is the idea presented by Ken 
Yeang in his book The Skyscraper: Bioc/imatically Considered. He writes extensively on 
features that contribute to a design that seeks 'a low-energy. passive building and better 
occupant comfort' (Yeang 1996). The thesis will focus on the issue of Bioclimatic Response 
with special emphasis placed on natural ventilation and energy efficiency to ensure a sus
tainable design. Sustainable or ·green· design is interpreted in the thesis as a method 
specific to site and region. and a break from universality. 

Natural Ventilation. Light and Energy 
One criticism of many high-rise designs is poor air and lrght quality. Naturally vent

ilating and lighting spaces would cut dovvn on energy consumption due to air-condition
ing and artificial lighting. Its use can also improve on user comfort and spatial qualioes. 

The supply of outdoor air affects the quality of indoor space. Proper ventilation 
through exterior openings and channeling techniques reduces reliance on mechanical 
systems and occupant discomfort. The channeling technique utilizes fins to redirect wind 
currents into building spaces through 
HVAC vents. In other words. the natural 
wind current velocity conditions the spaces. 
By harnessing greater wind speed with 
altitude and acceleration due to building 
shape. utilization for ventilation is a possi
bility (fig. 2.4). Natural light can also in
crease comfort levels and decrease energy 
costs. The design of the floor-plate and 
exterior shell will allow sunlight to illum
inate indoor spaces while controlling the 
amount of heat absorbed. 

The improvement of internal life in 

•""'•. 

a high-rise design is vital to the future and 
impact of the building type. The long-term 
energy savings and increased comfort level 
are among the many incentives that legit- Figure 2.4 Natural Ventilation Channeling 
imize such design decisions. Technique 

As discussed. interior climate control and illumination through natural means can 
reduce energy costs. Other means such as artificial and natural shading. like plant life rn 
skycourts discussed later. control solar heat gain. The bioclimatic response also includes 
taking advantage of wind and solar energy production. a hrstoncally untapped potential 
(fig. 2.5) in high-rise design. 

High-rise designs act as obstacles to wind patterns. hrstoncally a negative factor. 
Wind speed also increases with altitude. The potential exists to channel the deflected 
wind and upper level gusts not only for natural ventilation but also for energy production. 
Wind engrneering can produce energy through the uohzaoon of generators on the burld
ing's roof and upper floors (fig. 2.6). Likewise. implementation of solar panels harnesses 
potential energy. 

2.04 



THEORETICAL BASIS 

Architectural Issues and Potential Design Responses cont 

The implementation of energy efficient design methods can greatly re
duce energy costs and even create on-site energy for the building. Although 
the initial costs would be high. the lifetime savings would compensate an in
vestment Theoretically. the buildings use of wind and solar energy generators 

and their specific orientation is a regional response to climate and a remedy for ongoing 
over consumption. Sustainability and Critical Regionalism share many common views re
garding the influence of regionally specific factors such as climate. materials. and built im
pact on context. 

50 

0 

Figure 2.5 Wind Speed Increase with Altitude 
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Figure 2.6 Advantage ofTower Mounted Wind Generator 
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THEORETICAL BASIS 

Architectural Issues and Potential Design Responses cont 

Image: Identity and Status 

A building's image is the impression that 1t creates on the obseNer. The 
sub-issues regarding image that are significant to this prqject are how identity 

and status will play roles within the design. The desire for the overall image of the build
ing is not one of dominance in the geography of the Fort Worth skyline. A high-rise build
ing should blend into or contribute to the panorama of its context. As Douglas writes. 
'no single skyscraper among the many would be so extraordinary in and of itself (Douglas 
1996). However. this does not mean the building. or its different parts. will not express a 
unique identity arising from stylistic and cultural amalgamation and expression of bioclim
atic systems. 

Identity 
Identity is how a building is visually recognized and what an obseNer associates 

with its image. The project strives to contribute to the spirit of place in the district create 
a unique expression. and respect the scale of nearby structures to avoid architectural vanity. 

The word ·contribute' appears several times throughout this document. The idea 
is central to the concepts involved with the thesis. Sundance Square is an urban area that 
possesses a vibrant street life and is a popular enclave in the city. The design seeks to be 
a part of the district and contribute to its livelihood. A unique expression regarding form. 
materials. and innovation will attempt to reconcile to the mixture of styles within the district. 
The identity will be that of a member not an outsider. The respect of the districrs vertical 
scale is vital (fig. 2.7). 

The identity of the project strives for 
acceptance into and contribution to its 
location. It will try to accomplish accept
ance by adhering to the urban geography 

GOOD EXAMPLE 

and reinterpreting vernacular elements. 
The contribution will be the accommo
dation of street life and the introduction of 
new building systems to the area. 

Status 
Duerk defines status as 'the com

municated value or importance of a place 
or a person occupying a place· (Duerk 
1993). The building's division into zones 

POOR EXAMPLE 

Figure 2.7 Skyline Geography 

organizes the housing of different functions. Each zone will communicate a value analo

PROSPEROUS 

IXMESTJC 

Figure 2.8 Character in Facade 

Treatment 

gous to its unique purpose within the composition (fig. 
2.8). 

The retail zone should posses an inviting charac-
ter to reveal its purpose within the prqiect. There 1s a 
need for a more domesoc communication in the sky
courts. The office zone should possess an air of prosp
erity. while avo1d1ng the creation of hierarchy w1th1n 
overall image. The research laboratory and unique 
mechanical equipment (wind and solar energy collect
ors) should posses both an industrial expression. 

The contrast between the different zones 1n the 
building will ensure clarity of purpose and 

expression of organization to obseNers. 2.06 
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Architectural Precedents 

Kimbell Art Museum: Louis Kahn 
Fort Worth. Texas ( 1968) 

THEORETICAL BASIS 

Kahn's masterpiece is a theoretical 
precedent because of its utilization of natural light 
It harnesses regional climatic factors to create a pow
erful sensual perception in the museum. It is also 
within FNe miles of the project site, and represents a 
master's response to the region. ~ 

Kahn employs a split barrel vault in actuality 
I 00 foot long post tensioned concrete beams. to al- Figure 2.9 Plan to Section 
low for natural illumination in the museum. The light reflects off luminaries and carries 
down the cuNe of the vault to illuminate the spaces (fig. 2.10). The illumination ranges 

Figure 2. I O Gallery 

Figure 2.1 2 Auditorium 

from soft to brilliant (fig. 2.1 I) depending 
on time of day. season. and weather con
ditions. Kahn marries structure and illumin
ation at the Kimbell Art Museum and once 
said. "Structure 1s the maker of light because 
structure releases the spaces between and 
that is light giving· (Brownlee and De Long 
1997). The result 1n the museum spaces 1s 
the impression of floating. weight-less con
crete forms hovering above the obseNer. 
Having visited the museum on several occa
sions. the simple barrel vaulted galleries 
transform into a delicate. immaculate ex
pression through the introduction of 1nd1-
rect natural light. 

This building 1s an excellent example 
of the illumination and sensual potentials of 
natural light introduction to building sur
faces (fig. 2.12). 

Figure 2.1 I Gallery 
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THEORETICAL BASIS 

Architectural Precedents cont 

Koshino House: Tadao Ando 
Ashiya. Japan ( 1979-81. 1983-

1984. addition) 

Tadao Ando. like Louis Kahn. expresses 

concrete in 'such a way as to stress the taut 

homogeneity of its surface rather than its 
weight' (Frampton 1992) using sunlight. 

He relates his methods of approaching the 

limit of space by abstracting enclosure to 

the Japanese culture. He defines an impor-
tant characteristic to Japanese residential Figure 2. 13 Isometric View 

architecture being its intimacy with the nat-

ural world. 

One project in which Ando tries to reconcile the natural with the built world is his 

Koshino House design. The following passage that Frampton excerpts from Ando's writ

ing on the Koshino House design and his implementation of climatic conditions to charac

terize building materials: 

'Light changes expressions with 
time. I believe that the architec

tural materials do not end with 

wood and concrete that have 
tangible forms but go beyond 

to include light and wind which 

appeal to our senses .. .Detail ex

ists as the most important ele

ment in expressing identity ... Thus 

to me. the detail is an element 

which achieves the physical com-

position of architecture. but at 

the same time. it is the generator 
of an image of architecture.· Figure 2. 14 Living Room 

{Frampton 1992.) 

The house steps down along the topography of its site and is essentially two con

crete boxes that connect with an underground corridor (fig. 2.15). The living room is one 

of the most dramatic interior spaces with its double height volume and velvet-like concrete 

walls highlighted by natural light (fig. 2.14). 
This building is a fine example of re

gional sensitivity with an influence of uni

versal culture. Ando's lasting contribution 

inherent in the residence is 'spatial limpidity 

~ arising out of light' {Frampton. 1982) 

,~ 

Figure 2.15 Response to Topography 



Architectural Precedents cont 

5aynatsalo Town Hall: A/var Aalto 
5aynatsalo. Finland ( 1949-52) 

Alvar Aalto's design for 5aynat
salo Town Hall is an expression of local mat
erials. craft, and light. The design is another 
example that fiows with its site's topography. 
The building form around a courtyard and. 
like many of Aalto's designs. exhibits a clim-
atic response unique to its region. such as 
chimneys and small clerestory windows. 

Perhaps the most provocative feature 
of the composition is the merging of arch
itecture elements and nature. evident in 
the grass steps leading up to the assembly 
hall (fig. 2.17). Aalto was truly a master that 
captured aspects of the Finnish region and 

THEORETICAL BASIS 

-·......... 

-·---interpreted them in design response. 
Figure 2. 16 Floor Plans 

Figure 2.17 Cou11yard Enoy 

Figure 2.18 Site Plan 

_Ill_ --- ---···:-· -
+H-.. 1ili_1 I 1• • 
~-- .. 

Jldli' fi''l*''' 
- liiif-
Figure 2.19 Elevations 
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Architectural Precedents cont 

Walden 7: Ricardo Bofill, Taller de Arquitectura 
Barcelona. Spain ( 1975) 

Ricardo Bofill is anoeher 
architect who tries to capture Che essence 
of a region through form and materials. 
Although criticized by Frampton as high 
fashion and scenographic expression. the 
Walden 7 apartment complex shows 
Bofill's interpretation of Catalonian Region
alism through the implementation of local 
materials (red and orange tile) and reinter
pretation of regional vernacular. 

Light and wind travel through the 
building through multi-storey voids. the 
most powerful is a twelve-story courtyard 
(fig. 2.22). Bofill also incorporates plant 
material and water to create a comfortable. 
domestic air within the industrial district 
(fig. 2.21) that the building sits in. The 
building is also an interpretation of Critical 
Regionalism features into a multi-story 
design 

Figure 2.22 Courtyard 

Figure 2.20 Section and Plans 

2.10 
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FAOUIY PROGRAM DESCRIPTION 

Facility Analysis 

History and Epistemology of High-rise Design 
Tall structures have been with us since ancient times. Some early exam

ples include the Tower of Babel and the Egyptian pyramids. During the Dark 
Ages. Gothic cathedrals pushed the limits of human innovation with their tow

ers and spires. As the Renaissance progressed. cities like San Gimignano {fig. 3. I) began 
to sprout towers that represented the opu
lence of different families. The high-fise de
sign. or the popular term skyscraper, as we 
know it today had its beginnings in the 
I 880's in America. It is an American born 
building type, and to some an art form, that 

. t 

some believe to be innovation while others Figure 3.1 San Gimignano 
think it is a tradition in architecture. 

Figure 3.2 Auditorium Building, Adler and 
Sullivan 

Figure 3.3 Fair Store Detail, Jenney 

The firm of Adler and Sullivan was 
among the forefathers of high-rise design. 
Based in Chicago, the partnership began 
during the early l 880's. Like many Chicago 
architects. they were facing an overcrowd
ed city with limited space for development 
With the invention of the elevator and ad
vanced construction methods, buildings like 
Adler and Sullivan's Auditorium Building {fig. 
3.2) began to push the envelope of build
ing height as the year 1890 approached. 
William Le Baron Jenney's Fair Store. erect
ed around this time. was the first to employ 
a steel. fireproof frame (fig 3.3) in high-rise 
design in his Fair Store. A group of architects 
and engineers collectively known as the 
Chicago School were among the first to real
ize the potentials of high-rise design. 

Soon. similar realities in New York City, 
especially Manhattan. began to usher in a 
wave of high-rise development. With the 
wave of immigration passing through Ellis 
Island. the skyscraper symbolized the op
ulence and prosperity that the new World 
had to offer. French novelist Paul Bourget 
visited New York around the tum of the cen-
tury and wrote: 

"As soon as one feels oneself undergoing the total ensemble of these buildings, 
one experiences again and again the impression of Babylon, which indeed 1s 
splendid and, I must admit puts a spell on you: (van Leeuwan 1988) 

As the new wave of high-rise buildings became widespread across the country, they 
began to adopt the styles associated with single story buildings, like Nee-Classical entab
lature and ordered columns and pilasters. The Chrysler Building, completed 1n 1930, sym
bolized the dominance of the automobile with its streamlined, futuristic character {fig. 3.4). 
As technology advanced. high-rises like the Empire State Building soon crossed the l ,000-
foot mark. 

3.01 



Facility Analysis cont 

After World War II. build
ings like Sl<Jdmore. Ovvings. and 
Merrill's (S.O.M.'s) Lever House 
and Mies Van de Rohe's Sea

gram Building {fig. 3.5) took on the forms 
of a glass enveloped steel structure. With 
the advent of the Post Modern Era. high
rise designs like the John Hancock Tower 

in Chicago began to house a variety of 
functions {residential. recreational. and com
mercial) in one building. Architects like 
Michael Graves began to explore alter
native expressions to the glass bo.x, for ex
ample his Portland Building {fig. 3.6). com
pleted in 1982, resembled what Venturi 

FAOUTY PROGRAM DESCRIPTION 

called 'decorated sheds.' Figure 3.4 Chrysler Building 

Figure 3.5 Seagram Building Figure 3.6 Portland Building 

Today. the high-rise design dominates the Eastern World with majestic designs like 
the Petronas Towers (fig. 3.7) in Kuala Lumpur. Firms like S.O.M. now dominate the arch

Figure 3.7 Petronas Towers 

itectural market of high-rise design. As al
ways. the building type has a wide array of 
critics who believe them to be detrimental 
to the city. Many others. the author includ
ed. believe them to embody the excitement 
still living 1n city centers around the United 
States. They are an American tradition chat 
!:hrough new movements like city recentral
ization and urban redevelopment might 
soon hold potentials for r~magination. 

One of the goals of the thesis 1s to create a 
new expression within a downt011VT1 area 
that 1s as old as the upward tradition and 
bears a built omeline covenng !:he mulotude 
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Facility Analysis cont. 

of styles that have been a part of it. 

FAOUTY PROGRAM DESCRIPTION 1 
Upon original conceptions, and continued in contemporary development 

the high-rise is an economic need presented by limited central city space. Too 

o~en, the disregard of societal impact destroys street life. Many architects today 

are trying to rekindle local culture by designing sensitively within densely built-up urban 

areas. For instance, in the ongoing efforts to redesign the World Trade Center site the 

ideas present a need to reestablish and celebrate street life that the original design had 

displaced. 

What is a high-rise building? Commonly referred to as a "skyscraper: a high-rise is 

a building over eight stories in height (out of the reach of a fire truck ladder). The thesis 

utilizes the word high-rise due to the environmental dominance implied by the word 

'skyscraper: High-rise designs usually consist of a typical floor layout or shape known as 

a floor-plate. The floor-plates are stacked upon one another repetitively to create the high

rise form. The form is historically a prismatic extrusion of a typical floor-plate. 

The incorporation of a typical floor-plate solves many problems associated with tall 

buildings. These include a structural system that extends from the foundation to the up

per stories, accommodation of vertical circulation and mechanical systems, and fitting a 

large amount of floor area onto a relatively small site. The total floor area of high-rise de

signs usually ranges between I 00,000 and 500,000 square feet Although, some of the 

larger scale designs accommodate close to 1,000,000 square feet of space 

What is the future of the high-rise? With the rate of population and economic 

growth the country continues to go through, the likelihood of ongoing high-rise develop

ment is great. How the architecture of these structures develops should be climatically 

and socially sensitive. 
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Facility Synthesis 

Mission Statement 

The Modern Movement ushered in neglect for the urban condition. In

herent in many of the high-rise designs of the mid-twentieth century are a pri

vate, uninviting, anti-public statement at street level {fig. 3.8). In addition, the amount of 

open public space, such as squares, is scarce and/or overshadowed by insensitive struc

tures that block healthy climatic conditions 

such as sunlight. The position of the thesis 

views Sundance Square as a healthy urban 

district with an excellent ratio of built to 

open space. The Block 82 Tower. that 

currently occupies the site. continues an 

informal boundary that defines the square. 

Therefore. it is justified that a facility of similar 
dimension maintains the border. 

The thesis project respects contem

porary trends in urban design and the spirit 

of life within its context. The desire to return 

and bring life back into the central city could 

have fantastic impacts. Luckily. the urban 

space that this project will be a part of is 

lively and successful. The mission of the 

prqject is to interpret these trends into a Figure 3.8 Downtown Dallas 

high-rise facility. and to utilize the bioclimatic 

approach to such a design. 

Project-Specific Goals 

The facility goal of the thesis is to create an efficient and healthy high-rise design. 

The design must be efficient in the accommodation of systems unique to the building type. 

The design must be healthy in the interior and exterior environments it creates. The goal 

of efficiency encompasses the various building systems involved in high-rise designs and 

those that are unique to the thesis. The issue of unique systems accommodation requires 

exploration to create efficient designs for vertical human circulation, a mass-damper, and 

bioclimatic systems. 

A healthy building must respond to internal and external user interaction. Internally. 

physical and psychological comfort is a quality issue. The bioclimatic response aims to im

prove negative environmental aspects associated with high-rise facilities such as poor air 

and light quality. The issue of building configuration addresses how the built form will re

spond to negative climate conditions created by many high-rise designs. 

Facility Organization and Layout 

The prqject design will utilize functional building zones (fig. 3.9). both vertically and 

horizontally. in a manner that best suits the needs and activities involved with each part 

In other w ords. office space is within a building zone with defined limits, while retail space 

is in a separate zone. Due to specific needs regarding each zone. it is possible to esllmate 

their vertical locations within the composition. Horizontal divisions will come in the schem

atic design phase. 
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Facility Synthesis cont 

The parking structure will 
be subterranean. for above 

ground space conseNation and 

functional purposes discussed 

later. The retail zone. which houses shops. 
cafes. and other commercial units. will be 
located on the lower levels to attract the 

public. The office zone will occupy the 
mid and upper levels of the building for 

the sake of privacy from the public ground 
level. The mechanical zone may divide in
to two sub-zones. One sub-zone will 
house the wind and solar energy collect
ors as well as the research laboratory. This 

area will need to be towards the upper 
portion of the building to maximize clim

atic conditions. It is likely that the mech
anical systems will be housed on an entire 
story or stories. Functional purposes dic
tate accommodation towards the middle 

of the building as opposed to the upper 

levels. 

The organization and layout of the 
vertical zones of the building will be an im
portant design consideration throughout 

the prqject 

FAOUIY PROGRAM DESCRIPTION 

D 
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D 

D 
D 
D 

Figure 3.9 Functional Building Zones 
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FAOLJ1Y PROGRAM DESCRIPTION 

Architectural Issues and Potential Design Responses 

Configuration: Form. Space. and Aesthetics 

Concerning the chosen facility type. configuration or bu1ld1ng layout 1s a 
priority issue. Configuration involves the manner 1n whrch the building form will 

respond to the climatic conditions created and/or displaced by it and the method of de
sign and organization of spaces within the large composition. The goal 1s to express 
beauty through the building's functional envelope. configuration of form with regard to 
floor-plate efficiency and natural light penetration. and the design of specific versus uni
versal spaces. 

Form 
The bioclimatic response in form must be one that considers climate conditions re

lated to high-rise facilities. The design factors involved in form creation are mass. shape. 
envelope. and the permeable nature of the configuration. 

High-rise designs need to maximize 
the amount of space available from their 
small. expensive lots by increasing their 
floor-area ratio. This is the ratio of building 
floor area to the amount of site area avail
able. This is a good method of maximizing 
floor area. but to often the building be
comes a solid overbearing mass that con
tributes to 'shaded urban canyons· (fig. 
3. 10). An efficient floor-plate shape that 
provides desired floor area while being Figure 3. Io Shaded Urban canyons 

sensitively oriented for solar penetration 
to ground level can avoid this condition. Therefore. the building's envelope and mass 
must be of a permeable nature. The building's skin should allow a degree of natural light 

Figure 3. 1 I Westin Diplomat 
Hollywood, Florida 

Space 

and ventilation to enter the rnterior spaces. 
The overall mass configuration must allow 
for a degree of solar penetration to ground 
level. A good example of a solar-permeable 
mass 1s the Westin Diplomat hotel rn Holly
wood. Florida (fig. 3.11 ). The design. with 
its north-south orientation. splits its floor-plate 
for several stones through the mid-levels cre
ating an opening that allows sunlight and 
breezes to travel to both the street and 
beach level. The opening also channels 
gusty winds that can potentially deflect ac
celerate downward. and d1sturb1ng pedest
rians. 

The Westin Diplomat 1s a good exam
ple 1n which beauty derives from function
al massrng. 

Generally. the basis of spatial conliguraoon 1s client-specific needs. Since this prqject 
1s theoretical and clients are absent 1t is the role of the designer to layout both speofic and 
unNersal spaces concerning performance requirements and architectural intentions. __ .... 
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FAOUTY PROGRAM DESCRIPTION 

Architectural Issues and Potential Design Responses 

Detailed design includes specific or unrque spaces within this project 
while open or lofty areas will characterize typical space design. The specific 
spaces include the research center. mechanical allocaoons. the conference 

center. lobby space(s). and especially gathering spaces such as "skycoun:s· 
(Yeang 1996). Skycourts are outdoor gathering spaces with plant material and other a
menities that are above ground level. These unique spaces require special architectural 
attention and/or unique detail concerning conceptual contribution. Skycourts will have 
an enormous influence on building and user interaction with the outdoors and street 
life in the district. The universal spaces are the repetitive units within the building whose 
layouts allow for subdivision based on individual building tenant needs. These include 
office and retail space. The designs of these areas are in a typical. repetitive floor-plate or 
unit configuration. 

This method of design will limit the scope of the thesis and allow for concentration 
on the overall configuration of a critically regional and b1oclimatic h1gh-nse design. 

Aesthetics 
The overall configuration for the thesis prqject will strive for artistic expression through 

functional value. Aesthetics regarding the facility type wrll anse from the expression of the 
bioclimatic system. 

The primary outlets for this expression are the building's functional skin and the sky
courts. The functional skin accommodates bioclimatic functions like shading and redirect
ing wind for natural ventilation. The functional skin will likely be a moveable cladding sys
tem that envelopes a fixed fa<;:ade. The beauty lies in the repetitive nature of skin elements 
(fig. 3.12). The skycourts' utilization of vegetation is expressive of an environmentally sound 
design. Psychologically. the plant life is reflective of the desired expression of a living. breath
ing building. 

The facility aesthetic is justified because it is created through functionality. To state 
the intent metaphorically. the building will be an open book that expresses its content 
without ambiguity. 

Figure 3. I 2 Functional Cladding 
Artists' ColOl"o/ Marfa, Texas 
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Architectural Issues and Potential Design Responses cont 

Comfort Physical and Psychological 

Ir 1s a priority issue ro provide a comfortable environment within the cho
sen facility type. Physically, human needs such as proper thermal comfort and 

stimulation levels are important to make sound building environments. Psychologically, 
the proper amount of light according ro functional needs. rhe impression of a spacious 
interior environment and reducing rhe vertical contrast between the floor-plate and 
building envelope can contribute to an enjoyable building environment. 

Physical 

The bioclimaric response is an attempt ro create a properly ventilated and thermally 

comfortable interior environment (3.13). Through the implementation of natural ventila-

tion. the building users will have fresh air "' 1111 1111 /: 
conditioning to provide for thermal comfort f- :0 
The introduction of natural lighting needs 

1 

to seNe its physical and psychological pur- i 
poses without contributing to heat gain i 
through the building envelope. In addition. 
controlling levels of noise. illumination. and 
glare within the interior environment is 
necessary. Figure 3. I 3 Physical Comfort Chart 

Psychological 
Allowing for natural light to enter the 

building can not only contribute to desired 
illumination levels. but can create 'softer' 
spaces (fig. 2. 13). The impression of a spa
cious environment is necessary to reduced 
feelings of claustrophobia. Ac!justing floor
to-ceiling levels and creating larger volumes 
for gathering spots on the floor plate help 
to attain an open feeling. Many people are 
afraid of heights and working or living in a 
tall building can negatively affect their men
tal ease. One solution is the implementa
tion of skycourts to recreate ground con
ditions on the multiple levels. These sky
courts are large-scale balconies with trees 
and other plant material that conceptually 
break the vertical contrast at the floor plate 
edge. The spatial quality and the views to 
the skycourt can give a building user a nat
ural. park-like impression as well as improve 
micro-climatic conditions near the building's 
penmeter. 

Building 

Strycourt Concept 3.08 
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Architectural Issues and Potential Design Responses cont 

Unique Systems Accomodation: Structural, Mechanical, and Vertical 
Human Circulation 

A unique set of systems is required for both high-rise and b1ochmatic de

signs. The structural system must support the building loads. The mechanical system must. 

in the case of this particular design. distribute, generate and collect energy for the building. 

In addition. the bioclimatic system requires special features to ensure proper interior climate. 

In addition. the vertical circulation system must be efficient to move users to various floors 
and zones. 

Structural and Mechanical 

The structural system employed will 
likely be a steel frame with curtain wall a
ttachments. The foundation system must 

anchor the building to bedrock to prevent 
subsidence and structural failure. Response 

to wind conditions {fig. 3. l 4) will include 

(I) Upalrtom Surfou +ve 
"'-&urea , Hlghetl At 
Slo!1>Gl lon Point. 

( i1) Surf ace !.-.dot 
Rllo1loch!09 Stoeor Loyer 
Hlghetl -.. Prouurn Occur 
With tnlorml11ent Chorocterlltlca. 

TtoeWoloa,· .. Pl'-utM. 

proper bracing and a mass damper. A Figure 3.14 Wind Effects on Tall Buildings 
mass damper is a large suspended weight 

(usually several hundred tons). located on one of the middle stories. that controls a tall 

building's sway under wind pressure. A high-rise that moves too much in the wind will 

case user discomfort and structural failure. 

The mechanical system must house electrical. air conditioning. and plumbing-relat

ed machinery for a very large amount of space. The wind and solar power generators 

require extra structural support as well as energy collection and storage devices. Methods 

for housing the large amount of mechanical equipment needed to support such facilities 

include rooftop systems. basement systems. and mechanical floors usually 1n a centralized 

vertical zone within the building. One method is to utilize a suspended mechanical floor 

or floors on a mid-level of the building that act as a mass damper for the building {fig. 3.15). 

~----------------~ 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 

, , , , , 

~ ~, 
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.; , 

Figure 3. 15 Concept Diagram: Mass-Damper/ Mechanical Floor Combination 
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Architectural Issues and Potential Design Responses cont 

Another technological is
sue is the equipment/ features 
involved with the bioclimatic 

response. The buildings shell or 
skin will accommodate the majority of these 
needs. The best way to accommodate the 
involved functions is to create an outer skin 
that is separate form the envelope (fig. 3.16). 
This skin must be able to move in some 
manner to provide for daily and seasonally 
variable responses. 

Building 

Operable vs. Fixed Double-skin 

.. ID 4 8&AaON 

.................... ................ 
CnlyllM ...... ...._.. 

hMifiil .. .. 

Figure 3. 16 Effects of Double-skin Facade 

Buiiding 

An example of this type of building morphology is inherent in the Milwaukee Art Museum's 

Ouadracci Pavilion designed by Santiago calatrava (fig. 3.17). The building shell will need 
to provide proper amounts of sunlight penetration and channeling devices for wind col

lection. The envelope. or inner skin. will 
need operable windows and degrees of 
enclosure to aid 1n ventilation and solar re
sponses. 

Vertical Human Circulation 
The building zones require easy ac

cessibility through the design of vertical cir
culation. 

A good method of accommodating 
elevators and fire stairs 1s to combine them 
into a circulation core. Figure 3.18 shows 

Figure 3.17 Milwaukee Art Museum potential core orgarnzaoon and potential 
double functions hke solar protection and 

view accentuation. The quantity and proximity of the elevators will be determined accor

ding to building population and fire code designation. Due to building dtv1sion into dif

ferent zones. separate elevators and fire stairs implementation would imprO'lle efficiency 
(Frg. 3. 19). A command center houses controls. morntonng equipment and personnel. 
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Architectural Issues and Potential Design Responses cont 

Figure 3. 18 Potential Circulation Core Organization 

Figure 3. 19 Concept Diagram: Multiple Cores for 
Different Levels 

( 

Multiple Cores on 

Hot Side 
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Architectural Precedents 

Aurora Place: Renzo Piano 
Sydney. Australia (2000) 

The architectural master 
Renzo Piano designed this excellent example 
of a mixed-use tower. The building's func
tional zones are for retail. office. and resident
ial accommodations. It also is one of the 
most energy efficient towers in Sydney. 

The ground plan (fig. 3.21 ) allows 
pedestrians to walk under the building in
stead of around. The building incorporates 
features like a double-skin fa<;:ade (fig. 3.23) 
and operable windows (fig. 3.24 and 3.25) 
for climatic response and control. Critics 
refer to it as a landmark design and a great 
contribution to the city and contemporary 
architectural design. 

PHI LLIP S T ~Ef T • 
Figure 3.2 I Ground Floor Plan 

... --·-
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Figure 3.20 Street Perspective 

Figure 3.22 Typical Floor Plans 3. J 2 
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Architectural Precedents cont 

Figure 3.23 Double-skin Facade 

Figure 3.24 Window Operation System 

Figuevv 3.25 Operable Windows 

Figure 3.26 Elevations 3. 13 
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Architectural Precedents cont 

Austrian Cultural Center: 

Raimund Abraham 
New York City (2002) 

This is an example of an efficient 
high-rise design. This is a recently comple
ted prqject by Raimund Abrahamin Man
hattan.The needle-like 24-storey building 
sits on a twenty-five foot wide lot and ac
commodates several functions within 
thirty thousand square feet of space. The 
chosen prqject is a unique adaptation both 
formally and spacially. The expression is 
one that ·even the most preoccupied walker 
on East 52nd Street would be unlikely to 
miss· (Russell August 2002). The integration 
into the urban fabric. unique expression. 
and its functional vertical zoning within a 
narrow floor-plate are all features that will 
aid in the thesis design. 

,-

Figure 3.27 Street Level Perspective 

-, -~~- ··-. ._ ..... ·-· L 
I 

i 

Figure 3.28 Interior 
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Figure 3.29 Section and Floor Plans 
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Architectural Precedents cont 

Commerzbank Headquarters: 

Norman Foster and 

Partners 
Frankfurt Germany 

(1991 -1997) 

This is the first ecological office tower 

in the world. The 53-storey tower utilizes 

natural light and ventilation for physical and 

psychological building comfort It has op

erable windows and a central atrium that 

acts like a large chimney for natural vent

ilation. The tower also contains outdoor 

spaces in the form of 4-storey gardens that 

rotate around the triangular floor-plates 

as they progress upward. This is a fine 

example of an effiecient healthy design 

implmented in a high-rise facility. 

Figure 3.3 I Street View 

Figure 3.30 View From Downt01Nn Frankfurt 

Figure 3.32 Plan, Seccion, and Perspective 

From Office Space 3. 15 



FAOUIY PROGRAM DESCRIPTION 

Spatial I Activit;y Analysis 

The following is a list of unique and typical (unit) spaces to be designed. 
Several categories define each space. described belovv: 

Definitions: 

Description: This includes text that overviews each space. 

Issues: Lists the Theoretical. Facilitative. and/or Contextual architectural issues to which the 
units or space are responding. 

Zone: Defines the functional building zone in which the units or space is located. 

Goals: Briefly defines the design goals of the units or space. 

Facts: Briefly defines facts involved with the units or space. 

Needs: Lists the needs of the units or space. 

Units/ Space: Gives a name to single unit of a multiple configuration. or the name of a 
unique. individual space description. 

Quantity of Units: If the area is a single unit of a multiple configuration. a quantity desig
nates how many units are in the design. If the area is a single, unique space. it is given 
the number 1. 

Area Requirements: Defines specific area requirements for the unit or space. I 

Potential Spatial Relationships: These diagrams show how the unit or space is subdivided 
into rooms are areas and their potential relationships to one another. 

Area per Space/ Unit Gives an estimated minimum floor area required for an individual 
space or unit. 

Total Area: Gives the total square footage of all units or the unique space. 

Users: Gives the quantity and type of users. 

Activities Analysis: Lists the activities expected to be involved with the units or space and 
illustrates what activities will occur in specific spaces. Speficic spaces are outlined and 
illustrated in the Potential Spatial Relationships. 

Vertical Relationship: This diagram estimates the vertical placement of the unique space or 

repetitive units within the building. 

Performance Requirements and Concept Diagram:s: Briefly defines the performance re
quirements of the units or space. Concept diagrams illustrate each performance require

ment. 
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Spatial/ Activity Analysis cont 

Command Center 
This room will house an electronic monitoring center to house fire. mech
anical, and security suNeillance. 

Issues: Comfort Unique Systems Accomodation 
Zone: Undetermined 
Goals: 

i. Provide area(s) in which the health and safety of building users can be efficiently 
monitored and responded to if threatened. 

ii. Provide comfortable work setting for the type of activities involved. 
Facts: 

i. Video monitoring equipment will be housed in center(s). 

ii. Equipment such as communications. building operations, work table. back-up 
generator. and public address system (IBC 2000) 

Needs: 
i. a centralized location within the building to allow for personnel response to 
emergency situations in any given zone 

ii. sound absorbant materials to provide acoustical privacy 
iii. secure access to command center 
iv. secure room visually from rest of building/ floor-plate and outdoors 
v. HVAC considerations include occupant comfort and heat gain from equipment 

vi. configure space in center that allows personnel to view several video monitors 
at same time 

vii. support structurally with composite floor-plate supported by steel frame members 
Units/ Space: Fire. Mechanical. and Security Command Center Unit 
Quantity of Units: I to 2 
Area Requirements: 

i. The IBC gives the following minimum values for a fire command center: 96 sq~ 
minimum dimension of 8 

ii. Approximately three times the above amount to include the minimum amount 
of spaces for two more sets of control equipment and personnel 

iii. Approximately 200 sqft for small locker room/ restroom 
Area per Space/ Unit 500 sqft 
Total Area: 500 to I 000 sqft Potential Spatial Relationships: 
Users: 2 to 5 Personnel (per unit) 

Aaivities Analysis: 
i. suNeillance of building. systems. 
and users via video screens <ID 

ii. communications with buildings 
users, security. law enforcement 
and fire dept. <ID 

COM ND CENTER 

CJRCULilON ,•' .. 
COE •' 
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Spatial/ ActMty Analysis cont 

Command Center 

Performance Requirements and 

Concept Diagrams: 

i. keep human response time low. the 

maximum distance to the circulation 
core must be 50 ft 

/ 

/ 
/ 

/ 

ii. to reduce video monitor glare. sunlight 

must be blocked from room 
iii. secure the room visually from the outside 

FACIUIY PROGRAM DESCRIPTION 

Vertical Relationship: 

UPPER 

·-·-·--··MIDDLE 

LOWER 

SUBTERRANEAN 

------- ,,,.. ----a; 
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Spatial/ Activzy Analysis cont 

Conference Hall 

This is a large area to house assemblies for conferences. presentations. etc. 

Issues: Bioclimatic Response. Comfort Visibility 
Zone: Office 
Goals: 

i. utilize auditorium arrangement to accommodate the three primary activities of 
lecture/ conference. social interaction. and dining 

ii. provide an environment in the auditorium that is visually and audibly correct 
for lecture and presentations 

iii. connect the indoor recpetion and skycourt in a manner that allows them to share 
qualities of openness and comfort 

Facts: 
i. audio-visual equipment will be employed for some presentations 

Needs: 
Casual Assembly Space (Indoor Reception and Skycourt): 

i. reduce constrictiveness of space with volume 
ii. provide comfortable seating with tables for social interaction 
iii. create visual and spatial link to outdoors (skycourt). circulation core. auditorium 

entrance. and restrooms 
iv. utilize natural lighting and air-conditioning as much as possible 

Auditorium: 
i. acoustic isolation and artificial lighting for presentations 

ii. attatch sound absorbant materials to steel frame members 
iii. provide furniture that allows for dining as well as paperwork activities 

iv. avoid noisy HVAC supply 
v. design user-controlled lighting system 

Units/ Space: Conference Hall 
Quantity of Units: I 
Area Requirements: 

Potential Spatial Relationships: 

~ULATION 
L,JcoRE 

i. casual assembly space: 65 sqft per 
person 

-indoor reception: 15.000 sqft 
-skycourt: 4.000 sqft 

ii. 200-seat auditorium: 12.500 sqft 
iii. public restrooms: I 000 sqft 

Area per Space / Unit 33.500 sqft 
Total Area: 33.500 sqft 
Users: 225 Occupants: maximum 
Activities Analysis: 

i. lecture/ conference 
attendance 

ii. social interaction 

iii. dining (catered) 

AUDITORJUM 
INOOO 

D 
I 
I 
I 
I 
I 

SKY OURT 
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Spatial/ Aaivify Analysis cont 

Conference Hall 
Vertical Relationship: 

Performance Requirements and 

Concept Diagrams: 

i. provide furniture and spatial configuration in 

the auditorium that allows for lecture/ 
conference. social interaction. and dining 

ii. isolate auditorium from noise 

and sunlight 

iii. create a visual and physical 

link to skycourt from the 
indoor reception area. 

UPPER 
-·- ·-·-·- -·· 

-·- ·-·-·- -··MIDDLE 

1~ 

LOWER 
-·- ·-·-·- -·· 

SUBTERRANEAN 
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Spatial/ Activity Analysis cont 

Lobby 
This is an area where building users and visitors enter and require direc

tion for circulating into the facility. 

Issues: Circulation 
Zone: Retail 
Goals: 

i. create an efficient transitional space through clear visual linkage and close prox
imity to vertical circualtion 

Facts: 

ii. create a comfortable waiting space through material usage. volume creation. 
and maximization of natural light and ventilation 

i. some visitors require direction to circulate into desired building areas 
ii. the lobby is an interchange between the street/ parking structure and the 

building 
Needs: 

i. provide clear visual linkage to vertical transportation 

ii. needs a location within the building that can seNe ground and sub-level entry 
iii. information desk. with central visual and physical link. to guide building visitors 
iv. comfortable furniture for waitng and informal conference 
v. isolate acoustically from street and parking levels 

Units/ Space: Lobby 
Quantity of Units/ Spaces: I 
Area Requirements: Potential Spatial Relationships: 

i. entry and reception: I 00 sqft 
per person 

ii. information desk: 500 sqft 
iii. elevator lobbies: 600 sqft 
iv. restrooms: 800 sqft 

Area per Space/ Unit 6500 sqft 
Total Area: 6500 sqft 
Users: I to 5 Staff. I 0 to 35 Building Users 

Activities Analysis: 
i. circulating to vertical transportation 

<ID 

ElEVATO~ ElEVAT PRS 

·~DOMS REST LOBBY 

ENTRY 

. 

ElEVI TORS 

ENl ~ 

ii. information see~, v 
iii. waiting 

<ID (' 

~v ~~~ 
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Spatial / Aaivity Analysis cont 

Lobby 

Vertical Relationship: 
Performance Requirements and 
Concept Diagrams: 

i. create spacious, comfortable environment 
through volume, vievvs to street life, and 
maximization of natural light and ventilation 

ii. create visual linkage upon entry to information 
desk and elevator lobbies 

UPPER 
-·- ·-·-·- -·· 

-·- ·-·-·- -··MIDDLE 

LOWER 
-·- ·-·-·- -·· 

SUBTERRANEAN 

iii. design elevator lobbies within 50 feet of one another so users can easily find the 

proper set to get on (dif!ere:~ different building zone> fig. 3.201 

'',,-tr" 
' ' ' ' ' ' 
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FAOUTY PROGRAM DESCRIPTION 
Spatial/ Activity Analysis cont 

Office: Typical Floor-plate 

firm. 
The office floor-plate is a typical layout that houses an entire company or 

Issues: Bioc/imatic Response. Image. Comfort. Visibility 
Zone: Office 
Goals: 

i. provide comfortable setting with vievvs to skycourt and outdoors 
ii. design division between public and private spaces 

Facts: 

i. many office workers use computers 

ii. wide door openings accommodate movement of furniture 
Needs: 

Office Space: 

i. spatial and visual link to skycourts 

ii. acoustical and visual privacy from circulation core elements 

iii. provide as much outdoor vievvs, natural light. and natural air-conditioning possible 
along perimeter 

iv. provide visual and physical link to skycourt 

v. floor-plate structure: composite construction supported by steel frame members 
vi. increase volume to create open atmosphere 

Circulation Core: 

i. elements: lobby for reception from elevators, public restroom 
ii. spatial and visual link to skycourt 

iii. provide reception desk and waitng area with comfortable furniture 
iv. design with comfortable materials (carpet fabric, wood) 

Units/ Space: Office: Typical Floor-plate 
Quantity of Units/ Spaces: I 2 

Area Requirements: Potential Spatial Relationships: 
i. maintain social-consultative dist-
ances in office space: 
8 I sqft / person 

ii. public entry and lobby 750 sqft 
iii. public restrooms (6 to 8 users): 270 sqft 
iv. skycourt: see page 3.30 

Area per Space/ Unit 15,000 sqft 
Total Area: 180.000 sqft 

Users: 125 Staff 
Activities: 

i. clerical activity 

ii. social interaction 

iii. waiting 

OFFICE SPACE 

SKYCOURT' 

CIRCULATION 
CORE 

LOBBY 
REST-
ROOM 



FAOUTY PROGRAM DESCRIPTION 

Spatial/ Aaivity Analysis cont 

Office: Typical Floor-plate 
Vertica l Relarionship: 

Performance Requiremen ts and 

Concept Diagrams: 

i. utilize perimeter conditions (double-skin) fot 

natural light/ ventilation 
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ii. ease claustrophobia by providing more volume through noor-tcx:eiling height 
variations 

0 
iii. provide view to skycourt and outdoors from all parts of office space 
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FAOLJTY PROGRAM DESCRIPTION 

Spatial/ Aaivit;y Analysis cont 

Parking Structure 
This multi-level garage houses the vehicles of building users. 

Issues: Circulation. Unique Systems Accomodation 
Zone: Parking 
Goals: 

i. provide all building parking below ground 
ii. use parking structure as foundation system 

Facts: 

i. parking structure will be multi-level 
Needs: 

i. vertical transportation to rest of building 
ii. vehicular access from street level 

iii. ventilation to remove carbon dioxide and provide fresh air 
iv. structure: composite floor-plates supported by steel framing. 

steel framing supported by concrete slab and pier foundation 
Units/ Space: Parking Structure 
Quantity of Units: I 
Area Requirements: 

i. 333 sqft per vehicle (45° angle 
parking) 

ii. offices: 3.3 spaces per I 000 sqft 
of floor area - 594 spaces 

iii. retail: 4 spaces per I 000 sqft of 

floor area - I 20 spaces Potential Spatial Relationships: 
iv. industrial: 0.6 spaces per em

ployee - 6 spaces 
v. minimum of 2 handicapped park

ing spaces (450 sqft) per I 00 - 16 

CIRCL I.A TION 
E 

vi. 7 20 parking spaces and 16 hand-
icapped spaces 

Area per Space/ Unit: 246,960 sqft 
Total Area: 246.960 sqft 
Users: N/A 

Activities Analysis: 
i. vehicular entrance and exit 

ii. shifting from vehicle to vertical 
human circulation 

ObR 

PARKJNG 
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Spatial/ Aaivity Analysis cont 

Parking Structure 

Performance Requirements and 
Concept Diagram: 

i. extend parking structure to bedrock 
(40-55 feet below grade) to avoid build
ing subsidence and structural failure 

ii. utilize Site A and B for parking structure 
( 100.000 sqlt per floor-plate) 

iii. provide vehicular access from Site B 

I SITE A I 
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I I 
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FAOU7Y PROGRAM DESCRIPTION 

Vertical Relationship: 
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FAOUlY PROGRAM DESCRIPTION 

- Spatial/ Aaivify' Analysis cont 

Research laboratory 

This laboratory functions as an educational research center of the build
ing's bioclimatic systems. 

Issues: Bioclimatic Response. Unique Systems Accomodatron 
Zone: Mechanical 
Goals: 

i. provide interactive laboratory to study and manage bioclimatic system 
ii. create a laboratory space that responds to rhe unique vertical nature of the bio

climatic system 

iii. leave machinery exposed to laboratory ro aid in obseNation and contribute ro 
industrial quality desired for space 

Facts: 
i. laboratory will house computer and electronic research equipment 

ii. research will focus on wind and solar energy collectors and processes involved 
with bioclimatic elements throughout the building 

Needs: 
i. close visual and physical proximity to bioclimatic mechanisms (ie: wind turbines. 

solar collector panels. functional cladding) 
ii. office 
iii. restroom and locker facilities for staff 

Units/ Space: Research Laboratory 
Quantity of Units: I 
Area Requirements: 

i. laboratory: 200 sqft per person 
ii. office: I 50 sqft 

iii. restrooms: I 50 sqft 
iv. locker room: I 50 sqft 

Area per Space/ Unit: 2300 sqft 
Total Area: 2300 sqft 

Potential Spatial Relationships: 

STROO 

Users: I to I 0 Researchers/ Technicians L KER 

Activities Analysis: 
i. research/ obseNation of systems 

status and efficiency 

ii. maintenance of equipment such 

as generato~O 

LABORATORY 
OF ICE 



Spatial/ Aaivfy Analysis cont 

Research Laboratory 

Performance Requirements and 
Concept Diagram: 

i. laboratory will spatially parallel bio
climatic mechanisms (vertical con
figuration) 

ii. laboratory will be within 150 ft of 
and have visual link to all turbines and 
other bioclimatic epuipment 

FACIUlY PROGRAM DESCRIPTION 

Vertical Relationship: 
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FAOUIY PROGRAM DESCRIPTION 

Spatial/ Aaivity Analysis cont 

Retail 
The retail unit is an area that houses different types of retail establishments. 

Issues: Image. Circulation. Comfort 
Zone: Retail 
Goals: 

Facts: 

i. create inviting expression at ground levels with street-scale retail units 
ii. allow pedestrians to flow in and out of building through retail units/ 

ground level expression 

i. retail in Sundance Square is visible and accessible from street level 
Needs: 

i. each retail unit needs public and private spaces to house activities 
ii. pedestrians must have good views through transparent store fronts and access 

to retail units as well as the main building lobby 
iii. exterior materials should refiect those of similar units in context 
iv. utilize natural light and ventilation as much as possible 
v. structure: composite deck supported by steel frame 

Units/ Space: Retail Unit 
Quantity of Units: 25 units 
Area Requirements: 

i. showroom: 750 sqft Potential Spatial Relationships: 
ii. office: 200 sqft 
iii. storage: 250 sqft 

Area per Space/ Unit: I 200 sqft 
Total Area: 30.000 sqft 
Users: I to I 0 Staff. I to I 5 Customers 

Activities Analysis: 
i. shopping 

ii. store maintenance (staff) 
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Spatial/ Aaivity Analysis cont 

Retail 

Performance Requirements and 
Concept Diagrams: 

i. ground-level retail units will act as 
lineal park for street life, mainten
ance of the building edge to en
courage street level activity 
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FAOU7Y PROGRAM DESCRIPTION 

Vertical Relationship: 
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ii. populate the three or four storeys above ground with retail units 
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FAOUlY PROGRAM DESCRIPTION 

Spatial/ Aaivify Analysis cont 

Skycourts 
A skycourt unit is one of several outdoor communal spaces connected 

to the office and retail zones. 

Zone: Variable 

Issues: Aesthetics. Bioclimatic Response. Comfort Unique Systems Accomodation, Mood/ 
Ambiance. Visibility 
Goals: 

i. provide outdoor linkage with large balcony-like spaces with plant life and seating 
ii. utilize skycourts to create ambiance of a bioclimatic building 

Facts: 
i. wind speed increases with altitude 

ii. above ground outdoor space presents potential human dangers associated with 
height 

Needs: 
i. plant-life requires additional structural support and space for soil and roots 

ii. protection from upper-level winds 
iii. protection from vertical drop 
iv. provide on skycourt for every two offices 
v. provide two public skycourts for retail zone 
vi. provide one large (4.000 sqft) skycourt for conference hall 

Units / Space: Skycourt Unit 
Quantity of Units: I 2 
Area Requirements: 

i. skycourt unit: 2.000 sqft 
Area per Space/ Unit: 2.000 sqft 
Total Area: 20.000 sqft 
Users: l to 40 Building Users 

Activities Analysis: 
i. relaxation 

ii. social interaction 

Potential Spatial Relationships: 
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Spatial/ Activity Analysis cont 

Skycourts 

Performance Requirements and 
Concept Diagrams: 

i. use flora to create buffer 
between indoor/ outdoor 
spaces and vertical drop 

ii. provide wind buffer that does 
not obstruct views and solar 
penetration 
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CONTEXTUAL DESCRIPTION 

Contextual Analysis 

This section will define the contextual goals and oQjectNes of the project 
It introduces the goals by relating them to specific local and regional conditions. 

The organization of site analyses are according to the speofic condition they il
lustrate. 

Local and Regional Conditions with Site Analyses 

Introduction 
The site for the prqject is in Dow ntown Fort Worth. Texas. With its North Texas lo

cation. Fort Worth's population of 534.694 makes it the sixth largest city in the state, and 
seNes as the seat of Tarrant County. Fort Worth is the second largest city of the 5.2 mil
lion-person Dallas-Fort Worth Metroplex. which includes Arlington. INing. Plano. and near
ly I 00 other cities and towns. 
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Figure 4.1 State of Texas 
j_JJ[I[SiE~~~~·lO 

CENTIW.. FORT \1IORTH 1-35 

Figure 4 .2 Central Fort Worth 
Built Conditions and Site Analysis 

The diagram below designates photographs and other images of buildings near the 

site (fig. 4.3). The imporiance of respecting the scale of these structures and creating a 
nevv expression that amalgamates the different architecture is vital to the thesis. The build
ings in Sundance Square (fig. 4.14) range from Nee-Classical and traditional designs to pure

ly modern expressions. The diversity. as discussed later. 1s an appreciated characteristJc by 

some local entities. 
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Figure 4 .3 Sundance Square: Index to Building Photographs 



CONTEXTUAL DESCRIPTION 

Contextual Analysis cont 

Figure 4.4 Texas Chase Tovvers 

Figure 4.6 Sanger Lofts 

Figure 4.7 Looking Westward dovvn 3rd Street 

ENTERT.-JNMENT 

• HOTEL 

OFFICE 

Figure 4.8 Ne\N Bank One Building 

• PAIOONG 

• PUBUC 

• RESIOEN"ML 

Figure 4.9 Sundance Square: Building Zones 4.02 



CONTEXTUAL DESCRIPTION 

Contextual Analysis cont 

Climatic / Natural Conditions and Site Analysis 
Fort Worth is located in a moderate or continental climate marked by hot 

summers and moderately cold winters. The average yearly meteorological 
readings are high/low temperatures at 7 6/51 degrees. relative humidity of 57 

percent 34 to 38 inches of precipitation. and predominately-south winds at I I miles per 
hour. 

The city lies on the Clear Fork of the Trinity River. which parallels the north and west 
sides of the downtown district. Fort Worth is in a prairie region characterized by level to 
rolling terrain. Regional vegetation includes bluestem and buffalo grasses. mesquite shrubs 
and brush. live oak trees. and several species of elm and juniper trees. 
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CONTEXTUAL DESCRIPTION 

Contextual Analysis cont 

Cultural and Historical Conditions 

Named after US Army General and Mexican War Hero William Jenkins 
Worth. the former army outpost of Fort Worth originated in 1849. It seNed as 

a defensive hold against Comanche invaders during the American Civil War. After the 
war. Fort Worth gained popularity as a starting point for cattle drives to Kansas and got 
the nickname 'Cowtown. · 

The city became the eastern terminus of the Texas and Pacific Railroad in 187 6. and 

the introduction of railroads sparked industrial and commercial growth. The Fort Worth 
Stockyards opened in the early l 900's as a slaughtering and shipping port for livestock. 

Camp Bowie as well as three airfields. one later became Carswell Air Force Base 
where placed in town during World War l. The city became a manufacturing center for 
oil soon afterward. During World War II. the city's economy flourished with the opening 

of aviation and defense plants. 
Downtown Fort Worth began to show signs of detenoration in the l 950's and 

began revitalization through the building of park and cultural areas. The petroleum in
dustry suffered in the I 980's and the city's economy sustained loss. The diversification of 
the DFW Metroplex economy has stabilized the city since. 

Fort Worth boasts a variety of cultural venues including rodeos and exhibitions at the 

Will Rogers Memorial Center and artwork at the Amon Carter. Kimbell Art Modern Art and 
Science and History Museums. The city also has numerous performance theaters including 

the Bass Performance Hall (fig. 4. l 2) as well as historically signiFlcant movie theaters. In 
addition. the Sundance Square District is a hotspot for year-round entertainment including 

parades. music and art festivals. and other live shows. 
Higher education sources in and around the city include Texas Christian University. 

the University ofTexas at Arlington. Southwestern Theological Seminary. and several Tar

rant County Junior College campuses. 

Figure 4. I 2 Bass Performance Hall 
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CONTEXTUAL DESCRIPTION 

Contextual Analysis cont 

Economic Conditions 

The economy of Fort Worth originated on cattle trade and eventually 
thrived on shipping. processing. manufacture. military installations. the aero

space industry. The ciLy continues to thrive on the aerospace industry. automotive instal
lations. and the diversified economy of the DFW Metroplex. The metro economy includes 
DFW International Airport the seNice industry. high technology. and finance. The tourism 
industry in the metroplex continues to grow with attractions like Texas Motor Speedvvay. 
the Fort Worth Zoo. The Ballpark in Arlington. Texas Stadium, and several amusement parks. 

The site sits in two different economically significant districts. The first is the Tax 
Increment Reinvestment Zone Number Three. CiLy of Fort Worth Texas (fig 4.13). This zone 
is an economic tool to initiate urban stimulation. revitalization. and investment. The pro
cess starts when an area or site is developed and value increases. The stimulated increase 

in tax revenue is invested in further developments in a Lype of revolving fund. 

The second district Sundance Square (fig. 4.14). 1s an entertainment district that fea
tures theaters. restaurants. retail, hotels. offices, residential lofts, and museums. It is a pop

ular tourist attraction. especially for visitors to the Fort Worth Convention Center that is a 
few blocks away. The businesses flourish from year-round events and the spirit of place 

that attracts visitors as well as local residents. 
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Contextual Analysis cont 

Economic Conditions 

CONTEXTUAL DESCRIPTION 
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CONTEXTUAL DESCRIPTION 

Contextual Analysis cont 

Legal Conditions 

The City of Fort Worth adopts the International But/ding Ccxie. 2000 The 
code dictates safety measures for high-rise designs and the different building 

types included in the prqject. The most important codes involve fire protection like sprink
ler systems, fire command centers, and means of egress guidelines. 

One particularly important set of codes for the prqject are the restrictions and allow
ances regarding encroachment of the public right-of-way (fig. 4.16). The public right-of
way for both sites is 15 feet from the edge of the street curb on all four sides. Explanation 

regarding the public right-of-way is in the Downtown Fort Worth Urban Design Standards 

description below. The code dictates that the building can encroach the right-of-way be
low grade and higher than 15 feet above grade. This allows for some design freedoms 
within these designated areas. 

The Fort Worth, Texas Zoning Codedoes not restrict the height of high-rise develop
ments as long as there is adherence to fire safety provisions. It does not restrict plot-area 

ratios that dictate footprint coverage of the ground plane. It does not call for setback lines 
to ensure proper sunlight penetration to street level either. Nevertheless, the goals and 
issues regarding theory, facility. and contextual issues strive for a building that allows for 
pedestrian and sunlight penetration as well as a respect for the vertical scale of the built 

context. 
The site is included in the Urban Design District of Downtown Fort Worth. Design 

guidelines for buildings within the district are in the Downtown Fort Worth Urban Design 

Standards Manual. These guidelines include 
proper ground-level setbacks to allow for a 
pedestrian friendly street corridor (fig. 4.1 5), 
the function of the 15-foot setback as lineal 
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park for street life. and maintenance of the 
building edge to encourage street level 
activity. It also dictates linkage of adjoining 
districts through treatment of streets and 
borders. the encouragement of diversity 
and contrast in urban designs including 
architecture and landscape architecture. 
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CONTEXTUAL DESCRIPTION 

Contextual Analysis cont 

Political and Social Conditions 

The demographic of Fort Worth is 59. 7 percent white. 29.8 percent His
panic. 20.3 percent African-American. and 2.6 percent Asian. The growth of the 

Hispanic population over the past 20 years has been significant. 
Community life organizations are widespread; city government hosts many of them. 

For instance. the Fort Worth Vision Coalition is a group of citizens who hold old-fashioned 

town hall meetings and implement task forces to improve city life. The Fort Worth Im
provement District ff I organizes seNices such as day laborers. street cleaning. and land
scaping to maintain the downtown area. 

The downtown area is a mix of high-rise. mid-rise. and surface buildings and open 
spaces (fig. 4.17). Leonard Ruchelman writes about urban ecology of tall buildings as a 
social-political influence. Ecology studies 'the relationships among them (creatures) and 
the functions they perform in their setting· (Ruchelman 1988). The writing examines the 
affects of tall buildings on ecological patterns of urban dwellers and workers. He states 
that nevv high-rise developments affect nearby buildings and neighborhoods. One of 

the key issues is when a new development replaces an existing building and how the 
change in occupancy can have good effects if it is mixed-use. The thesis prqject is replac
ing an office building with a variety of uses with the goal of improving the site and the 

entire district. 

Figure 4. 17: Dovvntown Fort Worth. 30 Model 
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CONTEXTUAL DESCRIPTION 

Contextual Analysis cont 

Site Description and Conditions 

Site A parallels 4th Street to the north. Throckmorton to the east 5th Street 
to the south. and Taylor to the west (fig. 4.18). The site is a square and its over

all dimension is approximately 240 by 240-feet. With the 15-foot setback. the site meas

ures approximately 210 by 210-feet and has an area of 57.600 sqft. Currently occupying 
the site is the Block 82 Tower (fig. 4.19) which is a John Portman and Associates design 
dating back to 197 4. A tornado on March 30. 2000 severely damaged the building. Plans 

are underway for its demolition. and the thesis proposes a new building for the site. 
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Figure 4.18: Site A and Site B 
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The Block 82 Tower. which houses 350.000 sqft of floor area. completes an impor
tant vertical boundary for Sundance Square. The thesis calls for a high-rise design of similar 

scale on Site A to retain the urban space and contribute architecturally. A parking lot cur
rently occupies Site B. which is almost exactly the same size. dimension. and proportion as 

Site A. It occupies the block directly east of 
Site A. The goals of including Site B within 
the design scheme of the thesis include pro
viding additional subterranean parking for 
the building. ensuring excavation room. 
and redeveloping its surface for contribution 
to the overall scheme of Sundance Square. 

The fact that the open space of Sun
dance Square is a series of surface parking 

lots is a unique characteristic. It seems that 
such a configuration would deter street 
activity within an urban area. However. 
the street life is vibrant and the square works 
as an urban space. The redevelopment 
of Site B as a new surface in the square 
will respect this fact. Site B will be rede
veloped as a park to offer a contrast in use. 
while retaining the overall scale. 

Figure 4.19: Block 82 Tower 
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CONTEXTUAL DESCRIPTION 

Architectural Issues and Potential Design Responses 

Circulation: Pedestrian and Vehicular 

The issues of circulation arise in an urban setting based on human and 
vehicular needs. There are external factors to consider in accommodating 

both categories of traffic. 

Pedestrian 
Consideration of pedestrian traffic along the ground level is necessary. The ground 

noor configuration will need to accommodate pedestrians who wish to pass by. The de
sign response should allow for traffic around and through the building site (fig. 4.20). This 

will create a pedestrian thoroughfare and an avenue through which the building can 
accommodate the public with its retail zone. 

Vehicular 
Vehicular traffic in and around the building (fig. 4.2 l )must allow access to the park

ing structure from the street level. ln addition. circulaoon between the parking levels with

in the structure must accommodate the amount of vehicles expected. Vehicular traffic 
entering and exiting the building must be able to now into street traffic little disruption. 
Site B utilization is not only for parking space outside of the building footprint, but also for 
vehicular access to the parking structure. Allowing for access on Site B will allow more 
freedom of the ground spaces of the building. Although the extent of the nevv ground 

surface design of Site B is abstract at this point, the access points' placement must be ex
ecuted in a manner that does not significantly disturb pedestrian traffic along the periphery. 
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CONTEXTUAL DESCRIPTION 

Architectural Issues and Potential Design Responses cont 

Mood/ Ambiance: Spirit of Place 

An important factor in designing with a building's context 1s the emotions 
it evokes from the viewer. The idea of spirit of place 1s especially important to 

how obseNers interpret the building within its various contexts. 

Spirit of Place 
The goal of the design is to spark excitement in the pedestrian when they see the 

building. If the building can contribute to the genius loci of the entertainment district in 
which it resides, then it can become a part of the associated context As stated numerous 
times. the prqject seeks to be part of the continuum of the spirit of the district and improve 

upon the ideas that make it work so well. This can be accomplished by providing amen
ities like retail. benches. water fountains. and plant life along the building periphery. 

An important border is the public and private border. the property line. It is here 
that the architect will either invite or thwart public interaction. The three to four stories 
above ground level are crucial to addressing the design attitude tavvard a city's street life. 
The design at the ground floors must accommodate street life (fig. 4.22) . 
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Figure 4.22: AT&T Headquarters, NYC, Streetlevel 
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Inward 

CONTEXTUAL DESCRIPTION 

Architectural Issues and Potential Design Responses cont 

Visibility: Inward and Outward 
An important factor in blending into the context is designing to take ad

vantage of inward views of the building as well as building user's view out into 
the city. 

The visibility of the building from the square and other parts of the city is relative to 
its legibility. Primary views of the building will be from pedestrians and vehicles traveling 
within the district. Secondary views extend to the rest of downtown and encircling high 
ways (fig. 4.2). The diagram below illustrates the inward and outward view avenues that 

are important to the design. 

I~ 

.----.~ ... ,~ ~ ~ ,I gm~ 

• -)'\ 1 · .:., 1 r---i r · I ' > ... 
' ' ' SUNDANCE 

OUARE 

Figure 4.23: Favorable Inward and Outward Views 

Outward 
One unique aspect of living and/or working in a high-nse 1s the v1evvs out into the 

landscape. The accentuation of views out includes those to the Trinity RNer, into the sq

uare. and towards the rest of Downtown Fort Worth (fig. 4.23). 
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Architectural Precedents 

Four Times Square: Fox & Fowle 
New York City (2000) 

This facility offers an exam
ple on the accomplishment of expression 
and facility needs within an entertainment 
district. It is a unique example of how such 
facilities will address different sides with 
different styles of fac;:ades. The Times Square 
facade dissolves into its context with the 
incorporation of ground level signage and 
glazing. However. the 42nd Street fac;:ade 
returns to a more traditional image of busi
ness world prosperity with its granite clad
ding and formal lobby. The thesis prqject 
will attempt its own expression to the diff
erent contexts it faces. For instance. the 
north and east sides of the building site 
parallel Sundance Square. while south and 
west sides face towards the nearby city 

CONTEXTUAL DESCRIPTION 

government district. Figure 4.24 Vi~ from Broadway 

SITE Pl.AN N 0 

\' 
Figure 4.25 Site Plan 

20<lfT. 
I 

60M. 

Figure 4.26 Vi~ from Buisness District 

---
Figure 4 .27 Section 
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Architectural Precedents cont 

Figure 4.28: Times Square District Map 
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Architectural Precedents cont 

Kimmel Center: Rafael Virioly 
Philadelphia. original design: 
John Haviland ( 1799) 
addition/renovation (200 l) 

The Kimmel Center is a renovation and 
addition to facilities for the Philadelphia Sym
phony Orchestra. The design unites several 
architectural elements. existing and new. un
der a large glass barrel vault {fig. 4.29). Its 
potential influence to the thesis revolves 
around both its outward expression to the 
city and the inward treatment of facades 
to designate different functions (fig. 4.30). 
The structure respects the scale of its built 
context while not disguising its contem
porary age. It is a fine example on how to 
express different functions architecturally 
through fac;:ade, form. and materials. This 
prqject and Union Station in St Louis show 
similarities in integration of large volumes 
with outdoor space. 

Figure 4.3 1: Section and Plan 

CONTEXTUAL DESCRIPTION 

Figure 4.29: Kimmel Center 

Figure 4.30: Interior Facade Treacemnt 
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Architectural Precedents cont 

Sony Center: Murphy/ Jahn 
Berlin. 2000 

The Sony Center in Berlin 
is an example of both a large-scale mixed
use facility and legibility concerning context. 
The prqject is an entertainment facility that 
houses retail, hotels. theaters. and many 
other building types into one complex. In 
this case. the prqject creates its own con
text due to its enormous size. The prece
dent is how the buildings are oriented as 
a sequence of experiences throughout the 
complex. like the Kimmel Center. it breaks 
the fine line between indoor and outdoor 
urban space. 

CONTEXTUAL DESCRIPTION 

1. 0/fl<• •••• IJ;ni 
z. Sony llu11Jrni 
& lnw.'C th~attr 

C. Ap.trtmt'11t ltu1IJ1"f 

I. Gtnn"'n Film 
lml1lt11l' 

.. £ """'' &rlamtdr 

"°"' 1. Foru• 

Figure 4.32: Plan 

Figure 4.34: Protective canopy 

Figure 4.33: Ground Level View 

Figure 4.35: Section 
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SPACE SUMMARY 

SPACE USERS SOFT QUANTITY NET ASSIGNABLE AREA (SOFT) 

COMMAND 2-5 500 
CENTER 

CONFERENCE 225 33,500 
HALL 

LOBBY 10-40 6500 

OFFICE TYP. 125 15,000 
FLOOR-PLATE 

RESEARCH 1- 10 2300 
LABORATORY 

RETAIL UNITS 2-24 1200 

SKYCOURTS l-40 2000 

TOT AL ASSIGNABLE: 

BUILDING NET AREA: 273.300 x l .2 = 

BUILDING GROSS AREA: 273.300 x 1.3 -

PARKING STRUCTURE: 246.960 SOFT 
(SUBTERRANEAN) 

2 IOOO 

33.500 

6500 

12 180.000 

2300 

25 30,000 

10 20,000 

273.300 

327,960 SOFT 

355.290 SOFT 

5.01 



DESIGN 
DOCUMENTATION 



DESIGN DOCUMENTATION 

Process 

Introduction 

The schematic. preliminary and qualifying designs were approached th
rough determining spatial accommodation. creating urban relationships and 
incorporating unique elements. 

The designs began with overall massing based on spatial requirements outlined in the 

Space Summary, and specific requirements in the Spatial/ Activity Analysis. For instance. 
the retail units in all of the following designs are located on the street-levels. massed and 

organized to accommodate pedestrian traffic. The private spaces are confined to the tower 
and located above the public street levels. In all of the designs. the offices are grouped into 

multi-storey groups and divided by individual mechanical levels. 
The creation of urban relationships determines how the masses are organized and 

oriented on the sites. One issue is how to address the Sundance Square district. In Design 
l, the dominant rect:ingular mass of the office tower is oriented so that its longitudinal axis 

is perpendicular to the square. The skycourt voids are arranged within the mass to allow 
sunlight to penetrate through the building towards the square. In Design 2. the address 
is done primarily at street-level with the orientation of the retail units. In the qualifying de
sign. a strong axis is created into the square using a bridge and retarl unit organization. 

Another issue is how to tie the two sites together. The solution in the schematic designs 
is to divide the building mass onto both sites and connect them above Throckmorton. In 
the preliminary and qualifying designs. Site B becomes a separated element with its own 

identity. but renects the design of the office tower and is connected using an axis and sub

terranean levels. 
The incorporation of unique elements such as the skycourts and ecological building 

systems is central to the design theme. In the schematic designs. the skycourt voids are 
centrally located within the office noor plates. and act as connecting elements. In the pre
liminary and qualifying designs. the skycourts are organized around a central atrium to 
create a ventilation scheme for the tower. The bioclimatic skins in the designs are oriented 
towards the south to take advantage of sunlight and wind. In the later designs. the skins 
become an operable system with combined energy and ventilation functrons. The tur
bines were developed from the start as exposed. crowning elements on the building's 
upper levels. The wind turbines begin as solely rooftop elements and later multiply to rn

clude units on all mechanical levels. 
The design process that leads to a final response is one of trial and error. Where one 

design succeeded in spatial accommodation. another had a better response to street-level 
and ecological systems design. The final design response renects process and incorporates 

the best ideas taken from each design review. 

Schematic Design Review. 12/02 
Two schematic design solutions were presented at the review. Design I 

(fig. 6. I) consisted of a rectangular tower on Site A whrch housed the office spaces and 
street-level retail. outlined in the Space Summary. Site B housed a smaller satellite tCNVer. 
which housed the circulation core and building lobby. In DeS1gn I the Skycourts were 
housed in cubic voids centrally located in the main tCNVer. This design utilized a rigid frame 

structural system and suspension cables to support the walkways over Throckmorton. 
Design II (fig. 6.2) consisted of a tower that straddled Throckmorton. 

Skycourts using a suspension structural system connect the office spaces. dMded evenly 
onto both sites. The retail units in this design are housed rn smaller separated buildings 

spread symmetrically onto both sites. 
The criticisms favored Design I. The formal aspects of the unrfied and separated cir-
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Process 

culation core were favored over the symmetrical division of Design II. The pre
liminary site developments were weak and required further investigation. Al
though the form and organization of Design I were praised. there was a severe 
functional problem inherent The traveling distance from the core to the office 

spaces was lengthy and inefficient. 

~ ~ r.::r... . \ ·v. . \ 
. \ 

~~.~. ,V..-· ·' :.. . .'. . . ,\ 
·, ·' 

•\, 

Figure 6.1 Design I 

Sketches and Draw ings 

Figure 6.2 Design II 
Sketches and Draw ings 
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Preliminary Review. 2/03 

A newly developed design was presented at the review. The new deS1gn 
consisted of a unified tower on Site A and a sunken plaza on Site B (fig. 6.3). 

The new design was organized as a square prism penetrated with a rec
tangular one rotated 45°. The design was oriented on a north-south axis to provide ade
quate sunlight to the Skycourts and to take advantage of southerly winds. A new deS1gn 
element was the incorporation of an atrium space that spanned the entire height of the 
building. The atrium space is later developed to act as a thermal fiue to regulate building 
temperature. Structurally, the building would consist of a braced core (the atrium). ten
sion members along the southeast and southwest faces. which form the six-storey Sky
court spaces. and a rigid frame. Other features included allocations for mechanical levels 
and equipment as well as the research laboratory. The mechanical levels were organized 
to divide the building into sections or modules. For instance. each of the four office mod
ules consists of six-storeys of office space and a seventh-storey for mechanical equipment. 
The other modules include the subterranean levels, the street-levels and the research lab, 
which occupies the upper levels. The solar panel system 1s integrated as louvered wind 
barriers enclosing the Skycourts. These louvers combined with operable windows ad
jacent to the atrium would control wind volume, velocity and direction into building spa

ces. 
The high-rise maintained the public/private separation of the circulation core and 

office spaces while reducing traveling distance. It also solved an orientation problem that 
existed in Design I. The Skycourts orientation had too much of a northern exposure to 

provide adequate sunlight for the outdoor spaces. 
The criticisms included lack of development of Site B and the street..Jevels. These 

problems required urban design solutions that create a necessary link to the Sundance 
Square District and contribute a public space to the city. 

t 

Figure 6.3 Preliminary Design 
Sketches, Drawings and Study Model 6.03 
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Qualifying Review. 3/03 

The previous design was further developed for this review. The buildings 
structural and mechanical systems were investigated and became clearer. The 
largest design changes occurred at street-level. 

On Site A. the street-levels conformed to the tower's footpnnt. The retail units were 
brought into the footprint and entrances were developed evenly around the perimeter. 
Site B was developed with terraced green spaces and several retail units confined to a 
small building cluster on the northeast corner of the site. The orientation was chosen to 
create a strong axis leading to Sundance Square. Other developments included a pe
destrian bridge to connect the tower to Site 8, a light rail stop, bus stop and several trees 
along the tower's perimeter. 

With the aid of a sectional model (fig. 6. 4) Internal organization of the building 
spaces and the atrium could be understood. Criticisms included a need to reorganize the 

Skycourts into an alternating pattern as opposed to symmetrical SIX-storey voids on both 
sides of the building. Such a change would create more office space and potentially prcr 
vide the desired wind patterns and pressures within the atnum. Other issues included a 
need for access from the sidewalk to the pedestrian bridge, further development of the 
natural ventilation concepts proposed. 
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Figure 6.4 Oualitying Design 
Sketches, Drawings and Study Model 
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Design Response and Description 

Street-level Design 

The response at street-level includes the design development of the sub
terranean levels and the first three levels above grade on Sites A and B (figs. 
6.6-6.1 1). 

There are three subterranean levels which house parking as well as small 
retail and office units (fig. 6.11 ). The ground level is designed to house a variety of actNity. 

On Site A The building footprint is integrated externally with store fronts for retail units. 
several entrances. trees. benches. a fountain. a bus stop. and an elevator that provides ac
cess to the subterranean layers and a pedestrian bridge that spans Throckmorton and 
provides access to Site B (fig. 6.15). Internally. a four-storey lobby space (fig. 6.12) creates 
a link from the subterranean layers to street-level and other parts of the tovver. 

Site B is developed as a series of grass terraces (fig. 6.10 & 6.14) that step dovvn from 
street-level to several fountains and Subterranean Level 1. The opening created to this 
uppermost parking level provides natural light fresh air and an alternate. outdoor route 
to the tower from the parking garage for building and site users. The grass terraces con
tain several trees to create much needed green space accessible to the public. At street 
level. a light rail stop is accommodated with a large canopy and benches. Several retail 
units on the northeast corner of the site straddle an axis. initiated by the pedestrian bndge. 

which leads to the core of Sundance Square (fig. 6.5). 
The second level (fig. 6.8) houses several cafes and retail units on both sites. con

nected by the pedestrian bridge. Several pairs of escalators accommodate circulation be

tween public levels. The third level. which houses the Conference Center (fig. 6.9). 1s pri

vate. although it is open to the four-storey lobby space. ' 
\~ 

...... 

\ 

Figure 6.5 Sites and Context 

SITES 
SUNDANCE SQUARE 
DISTRICT 
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Figure 6.6 Sublevel I 

Figure 6. 7 Ground Level 
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0 60 

Figure 6.8 Level 2: Upper Lobby, Retail and Cafes 

Figure 6. 9 Level 3: Conference Center 

Figure 6. I 0 Park Design 
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Figure 6. I 2 Lobby 

Figure 6. 1 3 Model Photo: Site A & B. Design and Connection 6.09 
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Figure 6. 15 Model Photo: Throckmorton, Looking North 
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Design Response and Description 

Design Organization Overview 

The office tower has been organized based on specific design generators 
and accentuation of compelling aspects. 

The primary generator of the tower design is the dMsion of the office floor 
plates from the street-level and the uppermost levels and dividing them into repetitive 
groups. This segmentation is accomplished by creating visual dividers: the mechanical lev
els. These levels are designed with smaller floor areas to create voids between each seg
ment on the southern and northern facades. Likewise. each of the four groupings of of
fice floor plates is divided by a mechanical level. The effect is a tower composed of several 
similar. yet separated. segments. Another generator of the design is the building massing 
and orientation to accommodate sustainable functions. The tower lies on a north-south 
axis and is massed to take advantage of southern exposures for skycourt green spaces and 
energy production needs. In addition. the atrium creates a void space in the tower's core 
to accommodate natural ventilation techniques. 

The most compelling design aspects are the skycourts and the ecological building 
systems. The Skycourts are representative of the ecological building systems discussed in 
the Building Systems section. The ecological response, exemplified by elements such as 
Skycourts, on-site energy production. the atrium and the building's operable double skins 
are accentuated through full exposure and articulation within the composition. 

Office Tower Organization 
The high-rise and street-

level elements were designed using a mod
ula-tion technique. This method was incor
porated especially for the office tower, 
which primarily consists of repetitive office 
floor plates. The idea is to ease the design 
of the large composition by dividing it into 
several components, or modules. 

The street-levels, discussed on the pre
vious pages, where designed as two mod
ules. Module I includes the three subter
ranean levels, and Module 2 consists of 
Level 1-3 and Level 4, which is a mechan
ical floor that services all levels below it. 
The offices are housed in Modules 3 th
rough 6 (fig. 6.20). Each office module 
consists of six storeys of office floor plates 
and a mechanical level. Levels 5 through 
Io (fig. 6.17) combined with a mechanical 
level, similar to Level 18 (fig. 6.19). represent 
a typical office module. These plans show 
several ways in which the floor plate can 
be divided. The divisions are designed in 
compliance with ventilation techniques 
discussed in the Building Systems section. 
The differences in the modules and in
dividual floor plates are defined by the lo-

Figure 6. 16 Southwest Perspective 
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cation and direction of the wind bracing on the southeast and southwest fa
cades. The bracing defines the three-storey Skycourts that alternate vertically 
throughout the tower (fig.6.24). 

The Skycourts developed as three-storey outdoor spaces. Each Skycourt 
includes a base level, which is a large triangular space with trees and benches. and bal
conies with smaller plantings on the two levels above (fig. 6.26). Each office module con
tains two Skycourts that create green space for every level. The floor plates are designed 
to allow public access to all base levels and balconies of each Skycourt. 

The final component. Module 7. includes the Research Laboratory (fig. 6.19 & 6.37). 
Housed on the tower's upper-most levels. the laboratory celebrates the building's ecolo
gical systems with cantilevered turbines and wind scoops clad with photovoltaic panels 
(fig.6.38). The design of Module 7 creates the expression of a crown. similar in method to 
Module 2. designed to create a pedestal for the tower. 
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Figure 6. 18 South Elevation (Symmetrical) 
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Figure 6.20 East Elevation 
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Figure 6.21 Model Photo: View from 
Sundance Square 
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Figure 6.22 Model Photo: Northwest Facades 

Figure 6.23 Model Photo: East Facades 6.14 
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\ 

Figure 6.25 Model Photo: Skycourts 

Figure 6.24 Skycourt Locations 

Figure 6.26 Skycourt Perspective 
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Building Systems 

The integrity of a high-rise design depends largely upon its building sys
tems. The thesis design results from the development of its structural and me
chanical systems. 

The chosen structure is a hybrid system incorporating a braced-core and rigid frame 
system (fig. 6.27). The atrium acts as the building's braced core. It incorporates module
high X-bracing. which results in a braced tube that spans the building height (fig. 6.29). 
The rest of the building is a rigid frame anchored horizontally to the core. There is ad
ditional bracing (fig. 6.28) on the southwest and southeast-exposed facades. which re
ceive large amounts of wind load. This cross bracing forms the building's Skycourt voids, 
where wind is taken into the building's atrium. 

The mechanical system includes plumbing and electrical systems. artificial and na
tural ventilation strategies and on-site energy production. The plumbing and electrical 
equipment are housed on the mechanical levels. Each mechanical level seN1ces the floors 
directly below it. The mechanical levels are enclosed using operable photovoltaic and 
aluminum panels (fig. 6.19). This method allows wind to cool off heat gains from mech
anical equipment. 

Natural ventilation strategies are incorporated to reduce reliance on artificial air con
ditioning. The building's atrium acts as a thermal flue that controls internal temperature. 
Wind is taken into and exhausted from the building in several places 1nclud1ng the Sky
courts and a wind scoop on the roof (fig. 6.37). Cladding. which includes motorized 
photovoltaic glass laminate on the southeast and southwest facades (figs. 6.33 & 6.34) 
and operable pivot windows enclosing the office spaces, controls wind volume, velocity 
and direction into the building. The cladding also helps by creating double-skin facades 
on the southwest. southeast. northwest and northeast facades. The double-skins allow for 
functions such as the creation of insulated air pockets during the winter months. The 
strategy varies with the seasons; therefore. summer, mid-season and winter scenarios have 

been developed (fig. 6.21 ). 
Energy is produced on site using a building-integrated photovoltaic system and wind 

turbines. The photovoltaic system includes photovoltaic panels and photovoltaic glass 
laminate. Photovoltaic glass laminate is a developing product that consists of a pane of 
glass and a thin layer of photovoltaic cells that are transparent The result 1s a product with 

visual qualities similar to tinted glass. The photovoltaic glass laminate 1s located on the 

southeast and southwest facades where views out from the offices and skycourts are 
needed. The photovoltaic system is located to take advantage of maximum solar exposure 

along the office floor plates. mechanical levels and roof (figs.6.33 & 6.34). All of these solar 
panels seNe double functions as cladding to control wind flow. The building houses 
twenty-eight I o·-o· diameter, dual-propeller wind turbines (figs. 6.35 & 6.36). The turbines 
take advantage of wind speeds that accelerate with height. Eight of the turbines are lo
cated on the roof. adjacent to the research laboratory (fig. 6.37). Each of the building's 

five mechanical floors (fig. 6. 19) houses four turbines located to catch wind passing th

rough the triangular void spaces between modules. The energy produced from these 
systems is used to operate all motorized cladding. Remaining energy 1s stored 1n batteries 
to reduce reliance on off-site suppliers. These clean energy sources represent ecologically 

sensitive alternatives specifically available under high-rise conditions. 
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Figure 6.27 Structural System 
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Figure 6.28 Wind Bracing 
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Figure 6.29 Section A-A' 

~1 ;.____ __ 
-------tl 
i-.....,.----'' I 
~~ 
~tl 

~1 

~i 
~' l 

----------- -~ 

---------~! 
0 :IO 

601'T 

,.. : (j il : ,... 

't'.fj'lj' 
6.18 



DESIGN DOCUMENTATION 

Design Response and Description 

~ 

' ·; 

.:-== 
l--r= 

E: 
:1 

Figure 6.30 Section 8-B' 

t-.......,.---.-..- -~ 
~,..._.,..-,-.~..,--............--1tt:t 

0 llO 

60fT 



DESIGN DOCUMENTATION 

Design Response and Description 

DETAll.W. 1(4)Q 

OCTM.W..Zj4JQ 

SECTION A-A' DETAIL 

OCTA&.W.4f4XJ 

·· . . , 
. i· ,~ ·~ ... ,...-~~ 
·, 

J ............ :t- · -..--..~ .... ' ... 

J . ..,...-,.:-• 

... -

:i: •• 

J,_.- . j! I ..!.,... ~---:;--r T I I ji 

SECTION B-8' DETAIL 

0 

Figure 6.31 Section Details 

DITAM.W.Sf4lQ 

30 

< 
" , . 
.i.. 

t
:~:: 
·.• . .... 
~ I 

.... ... 
... 

;· j' 
/',. 
J, •• 

c 
! u 

SECTIONC-C' 

60FT 

6.20 

0 ! 



Design Response and Description 

c>-t f. . . - c>-t -,
1
• O!~ • CH 

• 0-t .·1~ oi 

l " " I ~ Q;' ' - (t-40.I 
- •cH - - •Cl'~ 0:1 O:i 
- ol - ·~ ,,_ O• - • .. 

r · - ·-h . ' r i . · ... 
I .. -i D~ . \. ... 

/ F~]-~11 

' 1 ° '-t.fiP I L..-.Y ~ ~ 

N 
rn 
..0 
~ 
::J 
.Ql 
LL. 6.21 



DESIGN DOCUMENTATION 

Design Response and Description 

Figure 6.33 PV Panel Schematic 

Figure 6.34 PV Panel Locations 

-----

' 
Figure 6.36 Wind Turbine Schematic 

r 

Figure 6.35 Wind Turbine Locations 6.22 
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Figure 6.37 Roof-top Systems 

Figure 6.38 Wind Scoop and Turbines 
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Conclusion 

Ecological concerns continue to affect the architectural profession. The 
trend is evident in sustainable or ·green' bu1ld1ng designs worldwide. With the 

rises in incidents of sick buildings with relatively short hfe spans. this trend is likely 
to become a necessary design issue. and possibly. find its way into building code doctrine. 

Crises such as pollution continue to affect global culture. To interpret the infiuences of this 

global or universal culture into regional architecture. the architect must synthesize the two 
with designs that addresses issues involved with both. 

The thesis explores how such principles can be applied to high-rise architecture. Th

rough the study of pioneers like Ken Yeang and Norman Foster and Partners (see biblio
graphy). the possibilities of sustainable design with this building type are extraordinary. 
Although the principles have been defined. the question that the thesis is attempting to 
answer is: how can a regionally sensitive aesthetic for Fort Worth derive from precedents 
in Southeast Asia and Europe? This proposal is to represent the industrial nature of the lo
cal economy. which relies highly upon the airline and aeronautical industries. In this case. 

exposing wind turbines and having an operable skin seems valid. With new. aesthetically 
pleasing photovoltaic products being developed. it is no longer necessary to confine such 

elements to rooftops and countrysides. Hence. the building speaks of its nature and pur
pose: a dynamic. sustainable and self-sufficient workplace responding to an urban area 
with a variety of architectural styles. 

The hope of the future is that the sustainable examples in Asia and Europe will find 
widespread acceptance in the United States. The challenge is aesthetic development on 

a local and regional level. as well as specific potentials based on building type. 

Figure 6.39 Sl<yline Geography 
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