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Architecture is a dynamic expression that is a non-

static conveyer of emotion andlor meaning (symbol). It is 

an expression that is energetic, forceful, vigorous, and 

dynamic. It not only fulfills a practical purpose but 

commands (communicates) an audience. The expression 

can be either metaphoric or abstract, for these reasons, 

a transportation facility should encompass this expression 

in its design. Transportation is not a static act, rather it 

IS dynamic, and thus it should be a dynamic expression of 

t ransportat ion. 
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BACKGROUND STUDIES 

A "...building not only fulfills a practical purpose 

but commands a practical purpose but commands an 

audience: in a word it communicates." i The attempt to 

communicate and convey a spirit, emotion or symbol can 

be expressed in a metamorphic or abstract manner. 

Architecture's relationship to motion has been 

understood as the travel of a moving eye in space. Its 

realization and its concept ion, has been understood as 

static, fixed, ideal, and inert. "Building forms and 

organizations are evolved through the interaction of 

disparate forces and (gradients of 



influence...within which the designer guides their growth, 

transformation, and mutation," 2 

Throughout history, sculptors, art ists, architects, 

and other fields of study have taken nature and other 

dynamic forms as their subject in the hope that by 

exploring the visual forms, they will capture the dynamic 

spirit of their subject, Russian painter Wassily Kandinsky 

shows how movement and motion can be expressed on 

canvas, "On the average man only the impressions 

caused by very familiar ob jects will be purely superficial. 

A first encounter with any new phenomenon exercises 

immediately an impression on the soul. This is the 
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experience of the child discovering the world.'' 3 



Architecture should do the same in every space that is 

created by the designer. The ideas and theory behind 

the facility should be clearly expressed . In this case , the 

dynamic action of transportation is to be expressed in a 

non-static manner. 

The notion of a non-static architecture can also 

cite the Barogue architecture as one influence. The 

Barogue sys tems of the seventeenth century had no 

spatial limit in its character and were open and dynamic. 

The gualities that were created made movement and force 

an important factor. 



THESIS CASE STUDY 

Project 

Archi tect 

Location 

Year 

Meditat ions 

Lebbeus "^oods 

Sarajevo 

1 9 9 1 -1 9 9 4 

The Sarajevo project by Lebbeus Woods 

"... invokes chaos and noise in order to give us an 

architecture of transformations so extreme that all our 

habits and thoughts concerning dwelling start t o twitch 

and shudder or set adrift." A 

The project was designed to reflect the dynamics 

of post-war Sarajevo. Each conceptual element that was 



placed on the damaged buildings is a dynamic form that 

evokes the chaos and the destruct ion that war left on 

Sarajevo, foods' attempt at creatine^ forms that are 

both dynamic and metaphoric are well expressed in the 

way they seem to be alive and at times seem to be in 

motion since they are placed on very static buildings. 

The forms are also very organic as if they had 

c^rown out of the building. These forms evoke the spirit 

of motion or movement. Although these are conceptual 

forms, one can visualize how they would alter the 

ci tyscape and its surroundings. 
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THESIS CASE STUDY 

Project 

Architect 

Location 

Year 

Kansai Air Terminal 

Renzo Piano 

Osaka, Japan 

I 9 9 0 - 1 9 9 4 

The Kansai Air Terminal by Renzo Piano 

shows how a dynamic form shapes a facility, an air 

terminal in this case. The dynamic form of the terminal 

was " . . . suggested by the internal flows of air. . . ." Air and 

flight are such dynamic activities that this form is 

successful in achieving and capturing the spirit of motion 

and movement. 5 

The facility has a metaphoric guality about it. The 



facility conveys a spirit of flight due t o its shape and 

materiality. At the same time, the form evokes the motion 

that the waves of the sea create. The building is not 

stat ic in its form or in the proo^ram that it encloses. 

Once again, the facil i ty's form evokes motion and 

movement. This allows for a very dynamic facility that in 

fr 

fact consists of proofams that are very dynamic in the ir 

own way. Once again, the dynamic form has an influence 

on its surroundings and the way the building is seen and 

felt by its users. 



POTENTIAL DESIGN RESPONSES TO THESIS 

In response t o the issue relating to the thesis, I 

propose to design a station expressing the excitement 

and energy of travel. This will be done by using 

abstracted forms, shapes, and colors. Another is the 

use of elements that showcase potential destinations and 

the history of the area. Yet another method is the use of 

both natural and artificial lighting. With the proper use of 

it, the passengers will have a unigue experience when they 

view the station both in the daytime and at nighttime. 

In response t o the issue of dynamic expression of 

t ransportat ion, I propose the use of elements that will 

ease the traveler as well as their guests and employees 

of the stat ion. As in the case of the Lyon-Satolas 
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final exterior perspective 



s ta t i on , the architect Santiago Calatrava creates a 

"voluminous interior.,.(that) is both welcoming and 

reassuring t o travelers. There are no columns or 

obstacles to interrupt movement or provide hiding spaces 

for potential a t tackers." G 

In response t o the issue of dynamic expression of 

t ransportat ion, I propose the use of t i l ted walls and 

flared volumes for the different public and private spaces. 

To accomplish this, I plan to use similar flared walls and 

roof elements similar t o what Heike Muhlhaus did at the 

busstop terminal pro ject in Hannover, Germany. "Mulhaus 

designed this roof with an organic form connected to 

ideas of buoyancy, wings, and p ro tec t ion . " 7 

i! 
WtKm^^^aJ^HiMtM 

lb 1 
1 

Sketch of design response 
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She used these characterist ics t o convey the dynamic 

and yet stat ic character of the busstop. 

In response t o this idea of conveying the dynamic 

character of the bus terminal, inspiration had t o drawn to 

develop the 'b ig ' idea. After looking at the way that 

folclor ico dancers move and the richness of their 

heritage, the idea to use them as basis for the design 

was developed. The constant sway and motion of the 

dancers' skirts would be interpreted into the plan, 

elevations, and parti diagrams. The female body 

would become the center of the facility. All the elements 

of the facility would gyrate from her body such as her 

different layers of skirts would when she dances. 
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With this idea in mind, the facility was organized 

according t o graphic standards. The facility was located 

on the site as was necessary. The orientation played an 

important role in the layout. The south side had t o be 

p ro tec ted from the harsh sun. 

The drawings on the right show the plan and the 

site plan that were developed. As s ta ted in the 

build context studies, new green area were developed 

as to cjwe back to the community. This was important, 

since El Paso needs more green spaces. 

final plan and site 
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NATURAL ENVIRONMENT 

El Paso IS located in the westernmost corner of 

the state of Texas at the border with New Mexico at the 

north and the international border with Mexico to the 

south. El Paso is situated in the Rio Grande Valley 

between the Franklin and the Juarez Mountains; the city 

lies on the river's north bank. 

The city of El Paso is the 4"" largest city in Texas 

and the 25'^'' largest in the United States of America. & 

Centrally located between the Gulf of Mexico to the east 

and the Pacific Ocean to the west, the city is a major 

east-west and north-south crossroad for trade, both 

I ) 

national and international. El Paso is an ideal location 

related to the Southwest for its important division point 

for motor, railroad, and air traffic. 9 
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PHYSIOGRAPHY 

El Paso County includes I , 0 5 6 sguare miles in 

area and the city of El Paso consists of 2 4 0 sguare 

miles. The soils of 

the county varies from rough deser t land t o ferti le 

bottomlands with drainage running t o the south into the 

Rio Grande. The El Paso metropolitan area lies within an 

elevation of 3 , G 5 0 to 4 , 5 0 0 feet. 10 

One issue of the s i te 's geology is the various soils 

that compose the topography. In response to this, I 

propose to have only certain areas that are necessary 

ofaded. I do not want to destroy what nature has 

created by doing extensive site grade leveling. I want t o 

do as l itt le impact as possible t o the site. 
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SOILS AND NATURAL RESOURCES 

The mountain formations in the area are composed 

of l imestone, granite, and igneous rock with large 

depos i ts of tin ore. The rest of the area soil includes 

limestone, granite, shale, and sandstone. I I 

Natural resources within the region of El Paso are 

plentiful, and mining is of important interest. El Paso 

County has extensive gravel, sand, rock, and marble 

quarries, crude oil, and plentiful natural gas operations 
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HYDROLOGY 

City water is supplied at a daily rate of I 9 4 million 

gallons of water by wells taping the Rio Grande, Hueco 

Bolson Aguifer, and the Mesilla Bolson Aguifer, Flooding 

occurs regularly in the upper and lower valley regions of 

the Rio Grande Valley during the rainy months of July, 

August, and September. These areas near the Rio 

Grande River col lect excess runoff from the higher 

elevations. Some of this water is channeled into 

reservoir areas. I 2 
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CLIMATE 

The and climate is characterized by the abundance 

of sunshine throughout the year, very low humidity, scant 

rainfall, high daytime summer temperatures, and a 

relatively short and mild winter season. 

Daytime summer temperatures are above 9 0 

degrees and are occasionally above the century mark. 

Summer nights are comfortable with minimum 

temperatures usually in the mid sixties. The highest 

temperature recorded was I I 2 degrees on July of 

I 9 7 9 . The low humidity ranging from I O to 2 4 percent 

aid the evaporative coolers that are used in the region t o 

cool businesses and private residences. 

Winter daytime temperatures are mild, ranging from 

5 5 t o GO degrees. The temperature can drop below 
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freezing during the months of December and January, 

Temperatures along the Rio Grande is generally a tad 

cooler due to the dampness of the f lood plains. 13 

Precipitation throughout the year is light and 

insufficient for any growth except for deser t vegetat ion. 

Dry per iods are not uncommon, yet heavy rainfall during 

the months of July all the way through September 

produce almost half of the region's annual rainfall. Small 

amounts of snow fall each winter, yet it seldom stays on 

the ground for more than a day. 

One issue of the s i te 's climate is that of solar 

contro l . Since the sun shines the majority of the year, 

solar contro l is necessary t o maintain comfort of the 

users of the facility. Also, the high temperatures can 

cause the building t o heat up during warm or hot periods 

schematic of cover 

actual detail of cover 
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causing higher use energy, due t o the increase of air 

condit ioning. 

In response t o the issue of solar contro l , I 

propose the use of shading devices. These devices 

range from using deep porches at entries t o having huge 

overhangs on the south side facing facades. The design 

of the facility will d ictate what is appropriate for solar 

contro l . Whether it be the use of overhangs or making 

the entrances as enclosed spaces as to allow cool air 

from leaving the inside of the stat ion. 

f 

sketches of covered area 
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final model showing covering structure final model showinq covering structure 
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BUILT CONTEXT ISSUES AND POTENTIAL 

DESIGN RESPONSES 

The site chosen for the proposed bus terminal is 

located on a part of El Paso, Texas that was once old 

government projects. There is development of the 

surrounding areas. These range from the County 

Coliseum to the El Paso Zoo to some housing. 

The first issue of the immediate built context is 

accessibility to the interstate (I-1 O). This interstate is 

very important since it brings people from the east and 

West Side of town onto the site. The access is on the 

west side of the site from the proposed station. 

In response to the accessibility on the I-1 0, I 

propose to provide easy access to and from it. In order 

21 



t o accomplish this, adeguate exit and entrance ramps 

must be provided for the motor ists entering and leaving 

the stat ion. 

The site is on a location that will allow for people 

t o fi lter from the El Paso County Coliseum and the El Paso 

Zoo into the facility. By keeping the site open, this will 

also allow for new careen spaces to develop. In turn, 

these areas will be accessible t o both visitors and locals, 

this IS one way of giving back t o the community. 

The layout of the site should welcome both visitors 

and locals t o use the facility. With proper methods of 

reducing traffic, the facility should be easily accessible. 

The following schematic drawings will aid in the proper 

placement of parking, docking, and layout. 

site sketch 
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sketches of bus dockiritg sketches of bus turnm<g radius 

23 



• • • • V i ' R C W 

J 

sketches of bus dockincg sketches of potent ia l drop-off areas 
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With these layouts, from Graphic Standards, the 

layout of the facility will fall in place. The layouts will in 

turn help in the process of selecting the orientation of 

the building as well as the diagramming of the spaces. 

In response t o the diagramming of the spaces, the 

facility will be similar in layout as those found on the 

Graphic Standards as well as some of the case studies. 

The bubble diao^ram on the right is how the facility and i t 's 

functions should be layed out. This type of layout will 

allow maximum use of space and will also allow ease in 

both vehicular and pedestrian traffic patterns. The 

private and the public areas are separated so they will 

not infringe on each other. 
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final elevations 

model details 
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PSYCHOLOGICAL CONTEXT ISSUES AND POTENTIAL 

DESIGN RESPONSES 

In the case of the psychological context, it is 

lal important, I believe, to concentrate on the potent 

passengers that will be utilizing the facility. It is 

important t o realize that potential passengers must deal 

with crowds, which can cause s t ress on the person. It is 

important to deal with both circulation and orientation as 

to help m reducing s t ress for the passengers. 

The first issue dealing with orientation is that of 

easing the transition from the outside onto the terminal. 

An example of this would be the arrival of passengers 

onto the stat ion. The passenger may become 

disoriented and not know where to go. 

27 



In response t o this issue, I propose the use of 

proper signage t o help ease the transition from one place 

t o another. The signage helps in orientation and 

di rect ion, location of spaces and activities, and to inform 

of the user of the stat ion 's schedules, etc. 

Another issue of orientation is that of the layout of 

the stat ion, A station t oo complex in plan will confuse the 

user. The user needs assurance of where they are or 

where they are heading. People need enough time 

between points to decide where to go. 

In response to the issue, I propose to use simple 

reference points that the user can identify such, as 

sculpture as focal points. This gives the user a sense of 

place and where they can make decisions as to where 

they need t o go. Obstruct ions in these areas are to be 

28 



m inimal since they can impede the field of view of the user 

and disorient them. 

Another issue relating t o circulation is that of 

making the facility ADA accessible. Accommodating 

people with minor mobility disabilities t o people confined 

t o wheelchairs is important t o meet codes and just t o 

make mobility easier for all people in the facility. 

In response t o the issue of circulation of the 

disabled, I propose the use of the guidelines set forth by 

the Americans with Disabilities Act , also known as the 

ADA. It IS important t o follow their guidelines t o 

accomplish this. Ramps, paths with t ract ion, proper 

l ighting, e t c , will be implemented into the design of the fmai detail of space 

facility. Another thing is once again, having wide enough 
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pedestr ian paths as to allow for laro^e crowds to 

circulate. 
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final spaces being ADA accesible 
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CULTURAL CONTEXT ISSUES AND POTENTIAL DESIGN 

RESPONSES 

An issue about the cultural context that arises 

how to reflect the rich Hispanic culture that is present in 

the area. The people of the area have much pride in their 

history and culture. I feel that is important to reflect this 

in an appropriate manner. 

One potential design response to the issue of 

culture IS t o commission local art ists to create artwork 

that reflects the culture. The artwork will most likely be 

murals that depict the history for generations to come. 

The purpose of this is t o show passing visitors the rich 

heritage found in the area. The other is t o also give 

locals a sense of heritage and pride for both old and 
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young alike. Whether the pro jects are small or large, 

they will ref lect the community and the roots of the city 

of El Paso as well as that of its neighboring city of Ciudad 

Juarez. 
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FACILITY CASE STUDY 

Project 

Archi tect 

Location 

Lyon-Satolas Station 

Santiago Calatrava 

Trance 

In this transportation center in France, on can see 

how the dynamic form consisting of angles and curves 

that helps t o d i rect the passenger movement through the 

« • 
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terminal. 

The entrance to the facility is easily seen from very 

far away due t o the large swooping shape of the 

entrance. The illumination of the central space is well lit 

both by natural and artificial lighting. The central space 

needs high amounts of illumination because there is a 
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large volume of passengers as well as visitors and 

employees moving throughout the facility. 

The platform canopy, concourse roof, interior, and the 

platform area provide the traveler with a clearly 

dif ferentiated set of station spaces and structural 

landmarks. The design exploits the dynamic qualities of 

curved concrete frames, drawing its inspiration from 

organic forms. The way that the different forms are 

designed help in providing legibility to a modern compi 

stat ion. An example in the facility would be the platform 

roof structure which becomes more transparent towards 

the center where the mam hall is, allowing daylight t o 

guide arriving passengers in the right direct ion. 14 
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FACILITY CASE STUDY 

Project 

Architect 

Location 

Amsterdam Sloterdi jk 

Station 

Harry Reijnders 

Amsterdam 

<5 _ (E ® ^ © 
j 1 1 1 " - I — • 

o ® f - ? - ? - < f , l . . f ^ ^ , f , ^ , . l p^ 
I I ' ' ! I 

' - ^ ^ ^ 

I J 

N. U 

In the Amsterdam Sloterdi jk Stat ion, a complex 

interchange is contained within an enormous white tubular 

steel and glazed rectangle. The rectangle is in fact a 

structural portal , which suppor ts walls and roofs of glass 

and l ightweight panel construct ion. 

Within this open framework si ts the large and very 

spacious stat ion concourse, which serves three levels of 

transportation. These include high-speed trains, trams 

and buses, and an underground intercity tram. These 
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different modes of transportation are divided into 

different levels that distinguish one mode of 

transportation from the other. 

As elsewhere m recent station designs, the 

structural and civil engineering of the station is used t o 

express the different speeds and the different levels of 

movement with the architecture of enclosure and the 

different spaces playing an important role. This once 

again demonstrat ing that architecture can show the 

dynamic feel of t ransportat ion in a very functional yet 

metaphorical manner. I 5 
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ACTIVITY / SPACE CHARACTERISTICS 

Lobby 

Descr ipt ion: 

Participants: 

Size of space: 

Analysis: 

Area dealing with both arriving and 
depart ing passengers as well as 
their guests picking them up or 
leaving them. 

Passengers (vanes) 
Vis i tors (varies) 

I I ,000 SF 

Provide some seating for comfort of 
passengers and their guests. Space 
needs t o be high with open ceilings. 
Public rest rooms will be adjacent t o 
the lobby's general area. 
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Amenities 

Description: Area that contains spaces that 
should be adjacent to the waiting 
area. 

Participants: Passenger s (varies) 
Visitors (varies) 

Size of space : 2 0 0 SF per restroom 

Analysis: Heeds to be easily accessible to the 
public. 

Iresti'^jms 
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Food Area 

Description: 

Participants: 

Size of space: 

Analysis: 

food establishment with a common 
eating area. 

Passengers {vanes) 
Visi tors (varies) 
Cashiers ( I ) 
Counterhelp (2) 
Cooks ( I ) 

7 0 0 SF 

Central area will be used for dinning 

by customers of all food 

establishments. 

food court 
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Administrat ive of f ice 

Description: 

Participants: 

Location of stat ion manager and 
staff. 

Manager ( I ) 

Secretary ( I ) 

Size of space: 

Analysis: 

7 5 0 SF 

Away from public. Business will be 

conducted here for the stat ion. 

pniWic areas 

oRicea 
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SPACE SUMMARY 

1 Lobby Area I I ,304 sg ft 

2 Restrooms 2 0 0 sg ft 

Office 7 5 0 sg ft 

Storage I 50 sg ft 

Conference Room 7 5 0 sg ft 

Mechanical Room I 75 sg ft 

Eating Area 2 0 0 sg ft 

Food serving/ prep Area 5 0 0 sg ft 

USE 14,029 s g f t 

GSF I 5 ,237 s g f t 

I 

GSF = U5F*I .3 
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ECONOMIC ANALYSIS 

Building type 
Terminal facility $5 2 sg ft 

Means 1993 Buildin<^ Construction Data 
$ 5 2 s ^ f t X 16,237 s g f t $ 9 4 6 , 3 5 2 

Land cost: 
El Paso, Tx $1 0 sg ft 

R.ick Canup, Coldwell Banker Commercial 
Approximate lot size: GOOxGOO f t . . , .3G,000 sg ft 
$ I Ox3G,000 sg ft %?^,GOO,000 

Site Work: 
At 7% of building cost 
$ 9 4 6 , 3 5 2 X 0 .07 $GG,364.G4 

Construction Loan cost: 
At I I % of Building cost 
$ 9 4 6 , 3 5 2 X . I I $ 1 0 4 , 3 1 6 , 7 2 

Startup cost: 
At 5% of building cost 
$ 9 4 6 , 3 5 2 X .05 $47 ,4 I 7.GO 

Total building cost $4,7GG,472.9G 
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Final drawine^s of project 
Other drawings found throughout proc^ram 
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