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PREFACE

I have a real interest in public
transportation, given that I have not
owned a car for about seven years.
Two of those car-less years were
spent in Bakersfield, California
where one's vehicle is not just a necessity but an identity. The rest I
have spent here in Lubbock. Both
Bakersfield and Lubbock are midsize American cites of about

200,000 inhabitants. In my experience, public transportation is inadequate in cities ofthis size which, at
best the transit system consists of
bus routes which run about every
half hour. This project has two major goals: First, it attempts to
change the image of mass transit
from its current stagnant, slow, and
outdated image to one of a fast, efficient, and modern system. Second,
by implanting this project into a

mid-size city, I hope to educate this
city and similar cities about the advantages of using mass transit one
advantages is that it will prevent
these mid-size cities from become
dirty congested sprawling monsters
such as Los Angeles, for example.
Los Angeles is currently implementing light-rail and subway systems into its infrastructure. Implementing these systems as an afterthought creates many challenges for

the city, both in terms of changing
the city physically and changing the
mindset of its inhabitants. Building
and digging in and around the city
of Los Angeles is difficult, but the
real challenge is convincing the
public that using public transportation is not only good for their city
but the world as a whole. Implementing a Maglev transit system, in
a smaller urban setting will accomplish these goals. Maglev is state of

Fig. 0.1

View of downtown Los Angeles
with freeways in the foreground.

Fig. 0.2

Los Angeles is one of the highest polluted cities in the U.S.

Fig. 0.3

Metro lines through Hollywood
had to be underground due lack
of space on surface streets.
II
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the art technology in transportation:
it is faster, quieter, and more energy
efficient than any conventional train
system. The speed and efficiency
that is expressed throughout the
Maglev transit system gives it cohesion, but more importantly, it gives
this system a positive symbol of
movement and travel.

Fig. 0.6

Ariel view of Lubbock Texas

Fig. 0.5

Recently opened Amtrak station
in Bakersfield California.

F ig. 0.6

German engineered Maglev vehicle shown over guideway.
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INTRODUCTION
We waste our time, congest
our highways and byways, and pollute our cities, all for the luxury of
driving our car anywhere and everywhere. America must reevaluate
the benefits of mass transit systems, in general, and our trains, in
particular. Europe uses its rail systems not only to get around its cities, but also to connect countries

throughout the continent. America
has a rail system technology that is
stuck in the 193 0' s, there have
been many advances in technology
to increase the speed and efficiency
of trains. The new magnetic propulsion systems, for example, have
allowed trains to float on a magnetic field eliminating noise and
power losses. Compared to current
conventional trains, Magnetic
Levitating trains or Maglev trains

are an innovative design that travel
at higher speeds and are more energy efficient. Theses advantages
make Maglev ideal for both long
range and inter city travel. Historically, train stations were strong
symbols of travel. While architecture of the Maglev port should derive its forms from the aesthetics of
classical train stations, it must
move forward into the twenty-first
century and symbolize the effi-

ciency and speed of traveling on
Maglev trains.

Fig. 0.7

Congested traffic polluting city

Fig. 0.8

Map of countries who are connected by Eurail system in
Europe.

Fig. 0.9

Japanese maglev train being
shown at a technology expo.
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ABSTRACT

Assertion: Architecture can play a
key role in promoting the rail system from its current stagnant position into the 21st century, by translating the speed and efficiency of
Maglev into an architectural language.
Facility Type: The project focuses
on both a major and minor Maglev

port. The major port will be located
downtown and connect the city with
the airport. This downtown station
will include a ticket booth, shops,
restaurants, and luggage accommodations. The minor port will be located on the Texas Tech campus,
and connect the Student Union with
the west commuter lot with the University Hospital. The project will
also take into account the influence
of these Maglev ports on their im-

mediate surrounding and the city as
a whole.
Mission Statement: To develop a
Maglev port which is user friendly,
safe, and expresses the aesthetics of
Maglev technology.
Context: This project will be located Lubbock, Texas a city of just
under 200,000 people. As a midsize city Lubbock needs to create a

o

transit system that can grow and expand with the population. Texas
Tech University, located in Lubbock, has a population of about
25,000 students. The university is a
self-sustained community with different needs than the city. Implementing two separate routes--one
for the city and one for the university--will make for a more effective
system that will solve both the university's and the city's transit needs.

Fig. 0.10

Proposed Maglev port for line
running between Washington D.
C. and Baltimore.

Fig. 0.11

View of Texas Tech administration building.

Fig. 0.12

Lubbock downtown bus transfer station.
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THEORY:
Expressing connection through architecture: Expressing connection
through architecture. Architecture
can connect in many ways-physically, visually, and symbolically. An example of a physical
connection is a bridge. A bridge
connects landmasses or span roads.
Apartment complexes and shopping
centers are a common example of

the use of similar materials and colors to form a visual connection.
Symbolism is prevalent throughout
architecture. The Empire State
Building is synonymous with New
York city, but more than that the
building is a symbol the innovation
skyscrapers. Physical connectors
such as: major ports, minor ports,
and pickup points throughout the
Maglev system will connect to each
other visually by the use of similar

materials, colors, and geometry. A
symbolic connection will be made
to speed and efficiency by the use
of transparency, linear geometry,
and implementing self-sustaining
technology such as solar cells and
wind turbines. Physical, visual, and
symbolic connections will propel
mass transit from the current image
of inefficient railroads to that of a
modem, efficient, rapid Maglev
transit system.

Physical Connections: Physical connections can be defined as the linking or joining of two objects. There
are countless types, sizes, and
shapes of connections. Architecture
can be seen in physical connectors
such as structural connections,
bridges, transit stations, and transportation systems. These physical
connectors are more than an internal
transition between forces, spaces, or
people. They have an external efFig. 1.1

The Brooklyn Bridge is not only
a physical connection of two
land masses by a symbol of
New York

Fig. 1.2

The Petronas Towers are identical buildings linked not only
visually but physically by the
sky bridge

I
feet on their surroundings, be it a
building, a community, or an entire
city. Physical connections will be
important transition points of the
Maglev transit system. The Maglev
ports will allow the transition of
people, trains, and spaces.
Small or large connections can
be seen as joints. Structural connections such as nuts, bolts, plates,
and welds are joints of girders to
beams, beams to columns, and col-

urnns to a foundation. These joints
can also be seen as transition points
of forces. External and internal
forces are transferred from all parts
of a building to its foundation.
Bridges exude connection--they are
joints or transition point for pedestrians, bicycles, or motorists;
bridges span over water, traffic, or
canyons, they are a connection of
spaces and places. Santiago Calatrava has many examples of white

homage to structure and connection,
such as the Medoc-Brucke Bridge
in Bordeaux that not only connects
the pedestrians to the landmasses,
but also allows the connection of
sea traffic by means of a rotating
bridge. 1 His latest bridge is in a city
full of history when it comes to water and bridges, Venice. This bridge
will connect major forms of transportation: the piazzale Roma, which
is the land-based parking lot and
.

.........
. ,...~

...

bus station, the Santa Lucia rail station and vaporetti landing stages.
Venice is a unique city with an established identity. Calatrava addresses this issue by straying from
his normal white monumental structures by designing a sleek unobtrusive bridge and using materials
common to Venice. "The materials,
from lstria stone to glass, also reflect Venetian identity." 2

._.~0.

· ~-L.-·~
..___.
,~
. a...,.._ .._ __

Fig. 1.4

Steel structural members connected by welds and bolts

Fig. 1.5

Ronald Regan Airport view
from the Potomac River locate
adjacent to Washington D.C.

Fig. 1.6

Map ofD.C. metro system
which connects to Arlington
Alexandria and Maryland

~
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Ross Ramus' article examines
another bridge in an historical Italian city. Robert Watson's pedestrian bridge competition entry,
which spans over the Tiber in Rome
is a physical connector over an ancient and important river. Ramus
states this bridge provides an opportunity to, "consider architecture engineering in relation to the provision of infrastructure projects." He
further explains, ''the bridge has

evolved from a purely technical or
engineering problem to an object of
experimentation and verification of
new architectural and urban" and
contests that bridges should be
viewed, "as a public space rather
than as an autonomous object."3
This bridge is a connector of both
tangibles and intangibles. It is a
physical connection of two exindustrial areas--a nodal point for
open spaces, walkways, and cycle

paths--and expresses a relationship
between forces and structural members.
Bus and train transit systems
provide for large amounts of people,
to be taken to different parts of a
city or to an other city. Bus and
train stations serve as transition
points. The Rotterdam Blaak station in the Netherlands is a physical
connector of two transit systems.
The station is an interchange of

metro and rail lines. This station
uses vibrant colors and a giant arch
to serve as a beacon of transportation, or as Rijinders explains, "to
introduce the public to the opera of
public transportation.'"'
The Maglev system will be used
as a physical connector of the both
the city of Lubbock as a whole and
Texas Tech University campus.
The physical elements of the
Maglev system comprise the guide-

Fig. 1.7

Medoc-Brucke Bridge in
Bordeaux, France

Fig. 1.8

Calatrava departs from his typical style to accommodate to the
historic surrounding of this Venetian bridge

Fig. 1.9

Robert Watson uses a simple
linear geometry for the Ponte
Della Sienza competition entry

I
ways the trains will glide on, the
ports and pickup points, and pedestrian and guideway bridges. There
will be two systems: a major line
connecting the city and a minor line
connecting the university, and the
two lines will meet at a common
port. The major line will be composed of a major port, minor ports
and pickup points. The major port
will be located downtown and the
minor ports will be located at Lub-

bock International Airport, Texas
Tech University, the medical district, Reese Technology Center,
South Plains Mall, and the University Hospital. The priorities for this
system will be connecting the airport to the downtown and on to the
University Hospital. The minor
system will be in the university
campus grounds and form a loop
around campus. There will be minor stations at the University Hospi-

tal, west commuter parking lot, and
the Student Union. Pickup points
will be located at dorms, parking
garages, commuter lots, sporting
venues, student union, and the Geriatric Center. The priority for the minor system will be the connection of
the University Hospital, west commuter lot, and the Student Union.

Visual Connections: Visual connections are made between similar objects. In nature, for example, plants
or animals that look similar belong
to the same family. Similarities
give group of buildings cohesion
while expressing similar uses. The
use of similar materials and color
will give the Maglev system cohesion while identifying it as a recognizable transit system.
Visual connections can be made
Fig. 1.10

Map of route to connect the city
to the airport and Reese Center

Fig. 1.11

Map of minor loop around the
Texas Tech University Campus

Fig. l.12
View of United Spirit Arena
located east of the minor port

Ii~.
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to infonn users about the building.
Planned neighborhoods and college
campuses are examples of similarities used to identify a building as a
member of a group. Planned
neighborhoods hold a common
thread through all building regardless of use: living, shopping, and
administration structures hold similar traits to keep cohesion throughout the neighborhood. Renzo Piano's master plan for Berlin calls

for visual similarity in order to
unify a city, which was once tom in
half. Many college campuses have
design criteria that must be met for
any building to be built on campus.
Red Spanish tile roofs, brown brick,
and openings emphasized by limestone decor are characteristics that
are seen on most buildings on the
Texas Tech University campus.
Fonning a visual bridge between all aspects of the system will

encourage and facilitate the usage of
the transit system. Similar materials, colors and shapes will give each
facet of the system a common
thread that will relate the use of the
structure to the public. The major
and minor stations will be the most
visible pieces of the system. The
ports should fonn a visual connection to the actual train that will
carry the passengers by the use of
similar colors, materials, and linear

geometry. Pick up stations and
other smaller scale amenities should
relate to major and minor ports so
that they can be identified as a piece
of the transit system.
Symbolic Connection: Symbol as
defined by Webster is, "an object
used to represent something abstract; emblem: as, the dove is a
symbol of peace."5 Symbols are a
part of every culture and society.

Fig. 1.13

Typical Tech architecture

Fig. 1.14

Potsdamer Platz during the
l 920's The area was severely
damaged during the WWII and
severed by the Berlin wall during the cold war

Fig. 1.15

Potsdamer Plats renovated to
reintegrate after separated by
Berlin Wall
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Architecture has used symbols to
symbolize everything from religious
beliefs to Mickey Mouse. In The
Contemporary Mosque, Holod describes the symbolic importance of
state mosques by pointing out that
these mosques are, "symbolic
monuments to independence and
individual examples were generally
seen as representing the projection
of and national identity and the legitimization of its regime in the

eyes of the world.'.6 The American
government uses classical temple
fa9ades and domed roofs as a symbol of government. Icons such as
Rome's Coliseum, Athens' Parthenon, or the Egyptian Pyramids have
become symbols not just of a place
but of a time. More recent works
such as News York's Empire State
Building, Paris' Eiffel Tower, and
San Francisco's Golden Gate
Bridge are all symbols of their re-

spective cities. Architects such as
Carlo Scarpa and Renzo Piano, use
the parts and joints to make symbolic connections. Carlo Scarpa's
Brion Tomb is filled with references
to life and death ranging from the
shapes of openings and joints to the
clanging of steps. In Carlo Scarpa
Architect: Interview with History,
Olsberg quotes Scarpa: "Almost all
cemeteries look like boxes .. .!
wanted to show some ways which

you could approach death in a social
and civic way; and further [to express] what meaning there was in
death, in the ephemerality of life other than ... shoe-boxes."7 Scarpa
recalls markers used in Roman catacombs by the use of brass coins set
into white concrete. Olsberg states,
"The circles may well represent the
lives of the people the monument
commemorates as well as the indivisibility of life and death."8 Renzo

Fig. 1.16

The coliseum is a symbol of the
ancient Roman Empire

Fig. 1.17

The Golden Gate Bridge is a
recognizable symbol of San
Francisco

Fig. 1.18

Carlo Scarpa's uses symbolism
connecting to life and death in
the tomb which he designed for
the Brion family
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Piano's community center is a representation of nature by mimicking
its shapes and sounds and taking
local customs and traditions and incorporating them into the form and
connections of the building. Peter
Buchanan states, "A series of curving cage-like structures of wooden
ribs and slat .. .will blend with, as
much as emerge from, the dense indigenous vegetation, will crown and
partially surround each of the major

spaces of the Jean Marie Tijiboau
Cultural Center." 9 Piano is able to
bring old traditions of the indigenous culture and new technologies
of the twenty first century into harmony by encasing the technology in
a structure that resembles traditional
huts.
The Team Disney building in
Lake Buena Vista, Florida, and the
Minatosakai Community Center in
Sakaiminato-shi, Tottori-ken, Japan,

both use of symbols literally. The
Disney building uses the iconic
Mickey ears; this shape serves both
as an ornament and as a corporate
symbol. The Minatosakai Community Center (also a transit station)
uses large cylinders on the waterfront, to symbolize familiar image
of cruise ship smokestacks. The
Maglev Ports must draw on the
speed and state of the art technology
of the actual levitating Maglev vehi-

cles to again, be the symbol of fast,
modern and efficient transportation.

Fig. 1. 19

The "huts" of the Jean Marie
Tijiboau Cultural Center blend
in with the natural surroundings

Fig. 1.20

The "geometric" Mickey Mouse
ears make the entrance of the
Team Disney Building

Fig. 1.21

The conical shape in the middle
is the sundial atrium keeping
time ever present
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ARCHITECTURAL ISSUES:
The architectural issues will be: image, transparency, and technology.
These will express the three aspects
of architecture as connection.

Image of the building should have a
sleek streamline profile that mimics
the streamlined shape of the actual
Maglev vehicle. An image of
movement and speed should be conveyed to the public. The movement
patterns of vehicles and passengers
alike will be an important aspect of
the overall design.

Transparency will express use and
structure. Exposing the interior of
the facility will express movement
of passengers. Connection can be
expressed by exposing structural
members and connections.

Technology should be expressed
throughout the Maglev port. Solar
cells and wind turbines will express
the efficient nature of Maglev technology.

Fig. 1.22

The Robie House is an examples ofFrank Lloyd Wright emphasizing horizontal planes to
create linear geometry

Fig. 1.23

The Cartier Foundation of Art
by Jean Nouvel usees total
transparency to expose the interior of the building

Fig. 1.24

Integrated turbine
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GOALS & POTENTIAL DESIGN RESPONSES:

Potential Design Responses

Image

I. The use of the guideway as a datum ..

Thesis Goal: The Maglev port should be designed to evoke an image of a
streamline efficient circulation.

2. Emphasis of horizontal planer elements.
3. Linear organization.
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Fig. 1.25

Datum to organize facility
around

Fig. 1.26

Emphasis of horizontal planes

Fig. 1.27

Use of linear paths to simplify
circulation
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Transparency

Potential Design Responses

Thesis Goal: The Maglev port should be a translucent structure expressing a swift
floating quality similar to the Maglev vehicle.

1. The use of translucent vertical materials, exposing internal functions.
2. The use of structural space frames, eliminating large solid forms .
3. Blending of natural an artificial lighting to illuminate spaces.
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Fig. 1.28

Translucent material to expose
the interior activates of the facility

Fig. l.29

Use of space trusses to minimize the density of structural
members

Fig. 1.30

Combining artificial and natural
lighting to illuminate spaces
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Technology

Potential Design Responses

Thesis Goal: The Maglev port should express a quality of efficiency by the
use of technology.

I. Use of local materials.

2. Integration of natural energy harnessing technologies.
3. Use of passive ventilation.

I i~. 1 .3~
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Fig. 1.31

Datum to organize facility
around

Fig. 1.32

Use of natural resources to
power the facility

Fig. 1.33

Passive ventilation to keep
heating and cooling energy need
low
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THEORY CASE STUDIES:
Image
Ponte Della Scienza
Architect-Robert Watson, 2001, Due Ponti Pedonali Sul Tevere competition.
Location -Rome, Italy, connects two ex-industrial areas over The Tiber.
Dimensions- 108-meter span, 10-meter height, and 10-meter wide deck.
Building Materials - Structural steel tubing and steel cables.

This design proposal expresses mobility. Steel is used for all components of the structure. Steel tubing
is used for the 108 meter span. The
linear profile minimizes the impact
on site and expresses horizontal mobility, "Formally, it is a lyrical
demonstration of horizontal mobility, the bridge being less a place to
view the surroundings from, and
more a celebration of arrival and
departure: the structure gathers mo-

mentum as you cross, and dissolves
or falls away on departure." 10 The
linear profile translates to a linear
organization of spaces, while the
bridge serves a nodal point for paths
within the city. The bridge is more
than an autonomous object connecting banks of a river; it a public
space within the city.

Fig. 1.34

Study model of area bridge is to
connect

Fig. 1.36

Model of Ponte Della Scienza
the structural lattice can be seen
in this view
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Transparency
Renault Distribution Center

Architect- Nonnan, Foster 1982.
Location - Swindon, England on an irregular sloping 16 acre site on the west end of Swindon.
Dimensions - 25,000m2
Building Materials - Yellow painted steel structural frame supporting a continuous reinforced PVC membrane pierced by glass walls.

Fig. 137

Sketch exploring delighting issues

Fig. 1.38

Geometry of the building blends
with horizon

Fig. 139

Prominent exterior yellow structure and glazing exposes interior
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Foster uses an unobtrusive structural frame, shallow pitched roofs
and glazing to express the use of
The Renault Distribution Center.
The structure is made up off forty
two 24x24 meter modules which
house a warehouse, distribution
center, offices, a showroom for cars
and trucks, a training school, a restaurant, and an entrance canopy.
The car company hired Foster to
design a building to help in their

goal of becoming a recognizable
manufacturer. The structural system is composed of yellow-painted
s ixteen-meter hollow steel masts
supporting an arched steel frame.
The structure is carried outside the
wall panels to both become a recognizable image and allow an abundance of floor space. The bright
yellow masts call attention to the
building, while the structural
frame's slim profile outlines the

I 1g. 1.-11 I llll'riur Vil'\\

glazed mass of the building. The
low-pitched unobtrusive PVC membrane roof al lows all of the attention
to be focused on the inner workings
of the building. The use of 7 .5 to
9.5 meter ceiling heights and glazing allows the building' s internal
activities to become an extrovert
process. Transparency allows The
Renault Distribution Center and
Renault as a company to connect to
car manufacturing. 11

Fig. 1.40

Yellow masts line the exterior
of the building

Fig. 1.41

Structure is a major feature on
both the interior or exterior
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Sustainability
JM Tjibaou Cultural Center

Architect - Renzo Piano 1998.
Location- Eastern edge of Noumea, capital of the Pacific island of New Caledonia
Dimensions - Structures vary in size
Building Materials - Iroki wood, laminated wood, concrete, coral, aluminum castings, glass panels, tree bark and
stainless steel.

I ig. 1.-l:'i Vic\\ of Connect ion~

The Jean Marie Cultural Center is a
unique structure. It is not really a
single structure at all rather, it is a
joining of structures to form a
unique "place" of culture and exploration. The center was built for the
Kankan people who are located all
over the Pacific, yet are mainly concentrated in the French territory of
New Caledonia. Renzo Piano's
main goal was to "achieving a harmonious relationship with both na-

Fig. 1.43

Early sketch exploring integration with the surroundings

Fig. 1.44

Model of three "cases" of
varying heights and positions

Fig. 1.45

Detail of pin connections grouping laminated Iroki wood members and distributing load to
foundation
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ture and with a culture that had always enjoyed such harmony, while
still being blessed with all the benefits of contemporary technology." 12
Piano used materials and geometry
to blend with the natural environment, indigenous building materials
and vegetation, and passive ventilation techniques to achieve his goal.
To harmonize with nature Piano
uses ten slender vertical "cases" to
enclose different parts of the cul-

tural center, thus creating a
"village". Varying heights, widths
and non-uniform spacing were used
to create a more natural arrangement. Laminated wood was the
structural component for the
"cases." lroki wood was used to
clad the "cases", this material requires little maintenance and the
veins of the wood parallel the patterns of local construction. Local
materials such as, granite floors and

concrete retaining walls with coral
aggregate were used for the base of
the building. Native vegetation is
used throughout the project in interior and exterior landscaping and as
an informative tool along the "path
of history". Passive ventilation was
an important aspect of the "cases,"
which gave them a genuine purpose
instead of being strictly cosmetic, "a
double roof has been used: the air
circulates freely between two layers

of laminated wood. The openings in
the outer shell have been arranged
to exploit the monsoon winds coming from the sea, or to induce the
desired convention currents. The
flow of air is regulated by skylights.
When there is a light breeze they
open up to favor ventilation. As the
wind grows stronger they close,
starting with the ones at the
bottom." 13

Fig. 1.46

Full scale prototype of "cases"
sued for the cultural center

Fig. 1.47

The sun reflects off of the wood
cladding of cultural center

Fig. 1.48

View of cultural center with in
its environment. The cases
blend with the texture of the tree
tops
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FACILITY ANALYSIS:
Mission Statement: To develop a
Maglev port, that is user friendly,
safe, and expresses the fast and efficient nature of Maglev technology.
Objectives: The main objectives
for the Maglev port are of a local
and global level. First, the Maglev
port should, promote the use of
Maglev transportation systems; the

local goal is encouraging Americans
to use mass transit in their everyday
life with the ultimate goal of bettering not only our cities but our country as a whole. Americans must see
that the use of Maglev, in specific,
and mass transit, in general, will be
vital in cleaning our cities of traffic,
our skies of pollution, and our
hands of oil.

Facility Issues: Transportation facilities have a major impact on not
only the immediate community
where they are located, but also on
the city as a whole. The focus for
the Maglev port will be the issues of
circulation, security and image.
Good circulation is vital in creating
a user-friendly facility. Circulation
encompasses many aspects of the
Maglev port such as: corridors, way
finders, waiting area, commercial

spaces, and entrances. Corridors
should be wide, well lit, and clearly
marked. Way finders should have
clear readable fonts. In Railway
Stations: Planning, Design and
Management, Julian Ross states, "It
is particular important that fixed
signage is clear and effective. Confusing signage halts passenger circulation causing delay, and may result in wrong direction of passengers."1 Waiting areas and commer-

Fig. 2.1

Proposed Maglev port for line
running between Washington D.
C. and Baltimore

Fig. 2.2

Bus stop canopy for the San
Francisco transit system

Fig. 2.3

A large "M" has become a universal sign for mass transit in
many countries
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cial spaces should be open and inviting to promote the use of the facility.. In Architectural ofRail Marcus Binney, comments on the importance of commercial spaces and
open waiting areas. "The station
concourse has again become a focal
point. From the railway' s point of
view it is an opportunity to raise
revenue from station traders newsagents, cafes, restaurants - and
to make the station more of a focal

point in city life."2 Binney discusses the importance of exposing
views of trains to passengers in
waiting areas "it is vital that architects designing these new spectacular train shed, ensure they are open
to public view as much as possible."3 The building approach should
be clear and prominent since it may
be the first impression a user has of
the facility.
In order to encourage the use of

the Maglev port it is important that
the facility expresses the fast and
efficient nature of Maglev trains. It
is important that the Maglev port be
seen as a positive addition to its environment since it will be a major
addition to the landscape. Since
their inception, train stations have
been important additions to cities as
a whole. In Station to Station Steven Parissien discusses the evolving
importance of train stations. Paris-

sien states, "Since the world's fir st
railway station, Darlington, open in
1826, stations have always maintained a special place in the public's
affection.'>'! As early as 1850 train
stations have been catalysis of urban
renewal. Parissien goes so far as to
label train stations "cathedrals of
transportation." 5 At the tum of the
century train station crune to be
symbols of cities, technologies and
even ideologies. According , to Pa-

Fig. 2.5

Rush.moor train station in the
UK has a waiting area adjacent
to the railroad tracks

Fig. 2.6

Grand Central Terminal continues to be an important and recognizable symbol of New York
city
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rissien Grand Central Station is important because it "continues to be
'part of the city's essential image
and remaining elegance' while representing one of the most stunning
achievements in the history of urban
design."6 Finland's turn-of-thecentury new rail tenninal was a
symbol of more than a new century;
more importantly it represented,
"Finn's desire for independence
from the Russians." 7 Unfortunately

for America, train travel fell from
grace early in the 20th century and
many of her stations became abandoned centers of crime. In 1940,
the Union Pacific claimed Los Angels Union to be the most attractive
and workable station in the Union.
Parissien agrees, "Los Angeles
achieved a synthesis of pleasing
decoration and human scale which
eluded most stations ... Los Angeles Union survives, but the station is

a sad testimony to the fate of the
American railroad, given the few
inhabitants of the city or its sprawling hinterland are even aware of its
location." 8 With the introduction of
high-speed trains, Europe is currently going through a renaissance
in station design and use. European
stations have once again become
key architectural icons. "The rail
tenninal in now fully able to express itself in a language which

combines references to architectural
imagery of the station with elements
derived directly from the requirements of every day use and contemporary design." 9 The result is confident public buildings, "which are
both symbols of new-found public
continence in modern architecture
and testimonies to the role that revitalized railway system can play in
urban regeneration." 10 Maglev can
be the spring board that allows

Fig. 2.7

This Finnish station was built as
a symbol ofrevolution

Fig. 2.8

Los Angeles Union, shortly after construction became desolate
and a crime center

Fig. 2.9

Calatrava's Lyon Satolas has
become an icon of the terminal
revival movement

[.
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American transportation systems to
once again become a beacons of
transportation.
Security is a major concern for
any transportation system. Users
should feel safe both while on the
trains and while in the facility during daylight and night time hours.
Transparency, good lighting and
populated stations all give a sense
of safety. Transparency has become
popular in many terminals.

"Designing for maximum transparency is the nonn, because it allows
police and airport security staff to
see everything that is going on." 11
While transparency is desired, there
will always be a necessity for
opaque enclosed spaces; these
spaces should be monitored by a
combination of conspicuous and
hidden cameras. Natural and artificial lighting are both important in
creating a natural safe environment.

"Dutch Railways has a policy of ensuring that platforms are bright and
well lit during the day and at night
so that passengers feel comfortable
and safe." 12 Natural lighting should
be used whenever possible, it is an
even light that creates a pleasant environment. Natural lighting is preferred when identifying faces on
cameras. It is also an energy efficient form of lighting.
Brain Edwards, in The Modern

Station: New Approaches to Railway Architecture Different Ideas
and Types, states, "good design is
not just a case of preventing crime
but of reducing the fear of crime." 13
Artificial light should be used during evening hours. To create a safe
and attractive environment. Well-lit
way finders, and exits, and another
important crime prevention factor is
population of a facility. Another
important crime factor is space synFig. 3.10

Large amounts of natural
sunlight lights Lyon Station

Fig. 3 .11

This crowd may pose a threat to
public

Fig. 3 .12

The lack of population makes
this space seem unattractive
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tax. Optimum levels of occupation
serve as a crime deterrent and promote the use of the facility. Bare
spaces are undesirable as many people see them as dangerous and uninviting. Crowded spaces are uncomfortable, make visual surveillance
difficult and pose danger from petty
thieves as well as injuries. Populating the station during evening hours
is challenging since rider-ship is
normally less. The use of different

types of retail can bring in other users to the facility. Secure transportation facilities encourage ridership. Brain Edwards, in The Modem Station: New Approaches to
Railway Architecture Different
Ideas and Types, states, "good design is not just a case of preventing
crime but of reducing the fear of
crime." 13
Circulation, image, and security
will all be vital to the success of the

Maglev port. Exploration of these
issues during the design process
wiJI produce a facility that is both a
positive addition to the community
and is utilized fully. Maglev is a
little used technology-implementing and showing its success in an urban setting will generate interest in this new technology
around the country. This may lead
to the implementation of other systems not only on an urban scale but

also on a larger interstate level. The
use of Maglev transit systems in an
urban and interstate setting will ultimately alleviate our country of congested highways, polluted skies and
dependency on oil.
Facility Organization: There are
various types of transportation facilities: from small bus stops to international airports. A bus stop may
be no more than a sign waiting. AirFig. 2.13

Decorated sign marks pick up
point for Long Beach Transit

Fig. 2.14

Platform for Los Angeles Metro
thru downtown Long Beach

Fig. 2.15

Los Angles International is one
of larges and most recognizable
airports in the world

II
ports such as Los Angeles International is a large complex taking up
several square miles where a variety
of activities. The size of a station is
also directly related to the type and
number of vehicles it serves, as well
as the time interval in which people
wait. Bus stops typically accommodates one to three buses running
every fifteen minutes to an hour.
Los Angeles International, on the
other hand, serves hundreds of

planes per hour and waiting times
can range from 15 minutes to six
hours or more. The need to accommodate air travelers are much more
diverse and numerous.
The size of the Maglev lines
will be determined by many factors.
The system will comprise two
routes--one to service the city and
one to service the university. For
the city route, I will focus on the
downtown station, which will be a

major port. For the university route
I will focus on the west commuter
station which will be a minor port.
Vehicle capacity, number, and recurrence, will have a large impact
on the total square footage A
Maglev vehicle has a capacity of
100 passengers per train. 14 To establish the number of trains and frequency, a forecasting study for each
route will have to be completed.
For design purposes, one train for

the university route and two for the
city route will be allotted. This will
keep waiting times under thirty minutes.
The minor port on will be located on the west commuter lot of
the Texas Tech campus. This port
will serve the parking lots, the main
campus buildings, the United Spirit
Arena, Jones Stadium, and the city.
The United Spirit Arena hosts concerts and events, which may require

Fig. 2.16

View from minor port site of
west commuter lot and University Medical Center in Background

Fig. 2.17

Kiosk which can be secured
when not in use

Fig. 2.18

View from major port site of
downtown Lubbock
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parking in the distant commuter lot
and, the station will provide transportation to the Arena. The port
will compromise: protected waiting
areas from the elements kiosks with
information, magazines, newspapers, snacks, restrooms and phones.
The major port will be located
downtown and on a second line,
connecting the airport to downtown.
The events of September 11 have
tightened airport security and only

ticketed passengers are allowed into
the main waiting areas. Because of
this, most people are now dropped
off at the airport. Lubbock International is between a 15 to 30 minute
car ride for most people. The port
will work with the airline to provide
checking of luggage in order to allow drop off of passengers within
the city limits. Accommodations
will have to be made for airport passengers and their luggage. A com-

munication area with Internet access, and phones will be provided.
The port will provide a safer, faster
means of travel from to the downtown are to the airport. The Maglev
port will provide shops and restaurants adding to the retail sector in
the downtown area. The Maglev
port will be a welcome addition in
the revitalization of the downtown
area and be in close vicinity for the
depot district.

The organization ofMaglev
port will depend on circulation patterns. Circulation through the ports
should be clear and simple. Circulation will ease traffic through the
port and facilitate surveillance.
Travel and retail accommodations
will work as a cohesive unit. The
guideway of the Maglev vehicle
will serve as a datum to organize the
port.

Fig. 2.19

Prototype of German Maglev
vehicle

Fig. 2.20

BART is the acronym for the
California Bay Area Transit system. Stations along the freeway
exhibit linear geometry

Fig. 2.21

Plan of BART station shows it
is configured along rail
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ACTIVITY ANALYSIS
The activities in Maglev port can be
categorized into three groups:
travel, retail, and maintenance.
Some activities are common to
more than one category.
Travel: Accommodating the needs
of travelers will be the main goal of
the Maglev port. Traveling entails
several activities such as boarding,

waiting, and entering. Design requirements must be considered for
each of these activities.
Entrances: Entrances are of great
importance to any building. Circulation, image, and safety are all impacted by the dimensions, locations,
and forms of the entrances. Entrances are not only the piercing of
holes in vertical planes but also encompass approaches. "Prior to ac-

tually entering a building's interior,
we approach its entrance along a
path. This is the first phase of the
circulation system, during which we
are prepared to see, experience, and
use the building's space." 15 The
entrance of a building is like a first
impression; it should inform the
user of the building's use. The
building approach should be frontal
in order to form a clear path to the
main entrance of the building.

Lighting along path of the approach,
the main entrance, and the adjacent
spaces should be clear and defined.
Entrances can be elaborate and ornate, or marked by two columns, or
be as simple as a change in level.
The facility will utilize different
types of entrances to service different needs. The main entrance
should be projected in order to announce its function and provide
shelter. Interior spaces will vary in
Fig. 2.22

Approach to Villa Rotunda
frames and emphasizes building

Fig. 2.23

The approach to the Champaign
Terminal is frontal for vehicular traffic and to the side for pedestrians

Fig. 2.24

The entrance to the terminal is
flooded with light to project
safety and attract attention
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enclosure and importance.
Waiting areas: The main purpose
of the waiting areas is to make passengers comfortable, relaxed, and
entertained prior to boarding a train
or meeting the arrival of someone.
Waiting areas should be provided
both indoor and outdoor. There
should be clear views to clocks,
schedules, and Maglev trains. Seating should be comfortable and spac-

ing between chairs should allow for
a comfortable personal space and
adequate circulation. The space
should be as open as possible in order to provide an evenly wellilluminated area day and night giving users a safe pleasant space to
use.
Foyer: The foyer will provide
ticket booths, information pads,
restroom facilities, and direct pas-

sengers entering the facility. Information will be the primary use of
this space. A facility map will be
located in this area as well are interactive screen, which allows users to
request specific information. Paper
and digital information of routes
and schedules will be available.
Digital screens will display routes
and times and up to the minute information of delays or problems
with trains. Ticketing accommoda-

tion should be made through both
automated and live services. Public
phones, restrooms and internet access should also be made available.
These services will promote the use
of the Maglev system and facility.
Design Requirements
The American with Disabilities Acts
(A.D.A) requires all new buildings
to follow guidelines which accommodate disabled people. The A.D.A
Fig. 2.25

Canopy of fifth floor terrace of
the Guggenheim provides protection and makes a clear recognizable entrance.

Fig. 2.26

Waiting area allows space for
circulation and comfort.

Fig. 2.27

The foyer of this movie theater
provides tickets snakes and directions.
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requires entrances that are easily
opened, doors and opening wide
enough to accommodate wheel
chairs, and ramp between levels
with no more than a 1 to 12 slope to
allow the disabled person to experience the building as any other person would. Entrances should comprise both stairs and ramps.
Fire requirements are another
major design concern. Forms of
egress must be designed to allow

the building to be evacuated in the
required time. Spacing of exits
should be followed as per frre code.
All exit doors should open outward
and be wide enough to service the
required number of users.
People of all age groups will
use the system requiring specific
accommodations. Children need
room to play and move. Padded areas with safe fixed toys should be
provided. Adult passengers may

pass time by watching television or
internet services other passengers
may want quite areas to read or relax. Water elements and placement
will help to minimize noise from
adjacent activities. Disabled users
as well as children may need rails
and, lowed phones, counters,
screens, fountains, and restrooms.

be integrated with travel activities,
but it will also have unique needs
and spaces. Placement of retail areas
will affect circulation, image and
security of the Maglev port. Eateries, shops, and eating areas will be
needed to provide retail for the
Maglev port. Design requirements
must be considered for each of these
activities.

Retail: Retail will be a secondary
function of the facility, and should

Fig. 2.28

Information area with brochures
and personnel

Fig. 2.29

Interactive screens for ticketing
and information

Fig. 2.30

Water element as a point of focus and noise diffuse
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Eatery: Eateries varied and can
comprise kiosks, a small cafe, a
food court and a full service restaurant. Kiosks located throughout the
facility, can serve as cafes offering
pastries, juice, and coffee in the
mornings, and sandwiches, chips
and sodas in the afternoons and evenings. A food court will service
passengers with a little more time,
looking for a bigger meal. Efforts
should be made to bring in a variety

of well know fast food chains in order to offer both a large menu with
names they trust. The spaces for
each restaurant should offer similar
spaces since the needs of fast food
chains are very similar, and accommodations for unique signage for
each chain should be made. A full
service restaurant should also be
included in the facility. The restaurant will be more of an addition to
the Depot District than a mere con-

venience for passengers. The Deport Districts main attraction is its
variety of restaurants. A restaurant
with a full bar will add to the attraction of the area.

Retail: Retail will come in two
forms: kiosks and small shops. Kiosks will be used to offer magazines, newspapers, and other travel
needs. Small shops will be incorporate into the Maglev port and they

will serve both passengers and the
Lubbock community. The allotted
area for the shops should be flexible
to accommodate different sizes and
types of business. Efforts should be
made to attract both locale and corporate merchants to provide a variety of business.

Eating areas: Kiosks may have
small seating areas, but a large common space will be provided to serFig. 2.31

Retail areas for travelers needs

Fig. 2.32

Interior and exterior cafes for
pasties and beverages

Fig. 2.33

Fast food chains will provide
customers with a variety of
choices they are familiar with
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vice all users of the kiosks and food
court. There should be both interior
and exterior areas available. Exterior dining should be shaded and
protected from wind. Tables and
chairs should be comfortable but
made of durable, low maintenance
materials.
Design Requirements
The major issue for all of these
spaces is their location. Greatly af-

feet circulation and safety. Kiosks
should be placed in the middle of
pathways to attract customers and
serve as visual way finders. Adequate areas around kiosks should be
provided for seating and traffic circulation. Shops, the food court, and
eating areas should be located adjacent to waiting areas. This will give
waiting passengers option in entrainment and create a zone of retail.
Retail will provide, more population

during off peak hours creating a facility that is safer and more attractive to users. "Increasing the number of people on the station,
' populating' it, remains an effective
productive way to make passengers
fell more secure. Stations may be
made into focal points that will attract people, passer-by as well as
passengers, even late at night." 16

and mechanical areas will need to
be included. These spaces will only
be used by personnel and staff.
Security: An office for the security personal will be provided, exposed should be centrally located to
shorten distances and enable better
observation of the Maglev port.
Monitors of security cameras should
be housed in this area.

Maintenance: Security, janitorial,
Fig. 2.34

Full service bar and restaurant

and bar will accommodate patrons downtown and the Maglev
port
Fig. 2.36

Outdoor area for both eating and
waiting
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Janitorial: A clean well maintained station will encourage the use
of the port. All aspects of the station should be kept clean, from the
floors to the structure. "Over several months a coating of dust will
accumulate on top of steel trusses
and ties and any feeling of smartness or freshness is from then on
dispelled." 17 Cleaning supplies
storage of equipment should be concealed and unobtrusive. Collection

of trash should be concealed and
keep at adequate distance to avoid
unpleasant odors. Recycling should
be practiced throughout the Maglev
port. Canisters for plastic, aluminum, and glass should be placed
throughout the port.

Mechanical:
The mechanical equipment will be
an important issue since to consider
equipment like environmental con-

trols and compressors are bulky and
loud. Cameras, lights, and vents all
require maintenance, and a storage
area for supplies should be provided
for.

Break areas and restrooms should
be provided for the staff.

Design Requirements
Staff will use security, janitorial,
and mechanical areas. Grouping of
these areas will facilitate in provided for needs of staff and restricting the public from theses areas.

Fig. 2.37

Security area to monitor activity
within and around the facility

Fig. 2.38

Mechanical rooms to be restricted from public

Fig. 2.39

Break room for employees of
Maglev port

II
Facility Goal

Circulation

The Maglev port should provide clear, straightforward circulation paths for
those boarding the train and those leaving.

Performance Requirement:
Circulation through the Mag/ev port shouldfacilitate disabled passengers.
Ramps with maximum slopes of 1 to 12
Paths with contrasting colors and textured surfaces.
Paths should incorporate ADA compliant handrail.
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Fig. 2.40

Ramps with max slopes of l to
12

Fig. 2.41

Paths with contrasting colors
and textured surfaces

Fig. 2.42

Paths should incorporate ADA
compliant handrails
...,...,
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Facility Goal

Circulation

The Maglev port should provide clear, straightforward circulation paths for
those boarding the train and those leaving.

Performance Requirement:
Circulation should be direct and easily recognized
Direct paths from entry to trains and from train to exit.
Clear, well lit, understandable signage.
Focal points to lead through change in directions.

[)

Fig. 2.43

Direct paths from entry to trains.

Fig. 2.42

Clear, well lit, understandable
signage

Fig. 2.43

Focal points to lead through
change in directions
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Facility Goal

Circulation

The Maglev port should provide clear, straightforward circulation paths for
those boarding the train and those leaving.

Performance Requirement:
Circulation paths should be open and stimulating
Use oflow walls and barriers
Display cases along paths
Use of transparent structure
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Facility Goal

Security

The Maglev port should assure safety at all hours of operation.

Performance Requirement:
Interior and exterior spaces should be clearly illuminated day or night.

Lighting of corners
Avoid sharply contrasting lighting
Exterior illumination of pathways leading to and around the Maglev port.

I i ~.
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Fig. 2.49

Lighting of comers

Fig. 2.50

Avoiding sharply contrasting
lighting

Fig. 2.51

Exterior illumination of pathways leading to and around
Maglev port
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Facility Goal

Security

The Maglev port should assure safety at all hours of operation.

Performance Requirement:
The Maglev port should be open to facilitate surveillance
Raised surveillance platforms
Transparent walls
Separation of spaces used by public and staff

I ig. 2.:'3 I rn11sparc11t \\'alls
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Fig. 2.52

Raised surveillance platforms

Fig. 2.53

Transparent walls

Fig. 2.54

Separation of spaces used by
public and staff
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Facility Goal

Security

The Maglev port should assure safety at all hours of operation.

Performance Requirement:
The Maglev port should give the impression ofa controlled environment
Visible presence ofa uniformed security
Provision of CCTV
Provision for emergency call stations.
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Fig. 2.55

Visible presence of a uniformed
security

Fig. 2.56

Provision of CCTV

Fig. 2.57

Provision of emergency call station
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Facility Goal

Image

The Maglev port should provide image which expresses the speed and efficient nature ofMaglev technology.

Performance Requirement:
The Maglev port should be a recognizable "beacon " of its community
Use tower as a marker
Use of antefixal lighting to attract attention
Use contrasting colors and geometry
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Fig. 2.58

Use of tower as a marker

Fig. 2.59

Lighting of building to attract
attention

Fig. 2.60

Use of contrasting geometry
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Facility Goal

Image

The Maglev port should provide image which expresses the speed and efficient nature ofMaglev technology.

Performance Requirement:
The Maglev port should visually express velocity

Expos of Maglev vehicles
Use dynamic linear geometry
Expos of interior circulation
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Fig. 2.61

Exposure ofMaglev vehicle.

Fig. 2.62

Use of linier geometry

Fig. 2.63

Exposure of interior circulation
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Facility Goal

Image

The Maglev port should provide image which expresses the speed and efficient nature of Maglev technology.

Performance Requirement:
The Maglev port should visually express efficiency and technology

Energy harnessing technologies
Expos structural system
Use interactive technologies

0

I ig.

~.(i )

I i'licicnt Struct ure.

Fig. 2.64

The use of energy harnessing
technologies

Fig. 2.65

Use of efficient structural members

Fig. 2.66

Use of interactive technologies
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FACILITY CASE STUDIES:
Circulation
Gare TGV Rhone-Alpes-Sud
Architect - AREP 2001
Location - Valence, France
Dimensions -The station site stretches over 900m of the TVG track-connecting Valance to Gernoble.
Building Materials - Structural steel, glass and wood paneled roofs.
Fig. 2.67

Flat plain of roof emphasis linear geometry of station

Fig. 2.68

Red emphasis the structural system

II
The TGV station services six departments and is a transfer station
for TGV and regional trains, and
local buses. The station must deal
with circulation issues of pedestrians changing routes and using the
retail sections of the station. ARPE
uses the geometry of the station to
solve these problems, "The geometric simplicity of the hall's horizontal roof visually unifies the stations different, complex pedestrian

routes, rail tracks and exchanges." 18
The central area of the shop groups
all of the transfer points and retail
areas to simplify circulation. Landscaping is also used to unify the stations needs, "plane-trees have been
planted in parallel with the TGV
lines to harmonize with the general
layout of the surrounding landscape." 19 The designers have also
considered climate issues as well as
seismic issues when designing the

station. Wide eaves to block the
sun and a windowless south fa9ade
to shield the heat and glass wall in
the north to let sun in are responses
to the climate of the Mediterranean.
Seismic-protection measures include lightweight construction, a
flexible structure and replacement
of sand with a more stable soil.
This station is in an area of continued urban expansion and, as such,
circulation issues are not limited to

the interior or event to the site of the
station. This station will be an important member of future urban development, "The station's landscape
and functional layout is being used
as the matrix for future urban development projects in the surrounding
area." 20

Fig. 2.71

Circulation pattern are in the
center of the station where traffic from shopping, bus, and
trains intersects

Fig. 2. 72

Exterior and interior waiting
areas are adjacent
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Security
Waterloo International Terminal

Architect- Nicholas Grimshaw and Partners 1993
Location - Waterloo, London
Building Materials - Blue structural steel tubing and concrete decks.

Fig. 2.73

Illuminated train shed secures
both the interior and exterior of
the station

Fig. 2.74

Glazing and a structural truss
system allow the shed to span
large distance and remain open
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The Waterloo Terminal is one of the
first terminals in the renaissance of
the rail, which has accrued in
Europe. The station services the
Eurostar, which connects England
to France through the Chunnel as
well as conventional trains and
buses. The site posse many challenges the designers. London is an
old and dense city; the station aligns
with the tracks, since this was the
only space available to build on.

The problem of space was dealt
with by creating four levels. The
top is the platform level, departures
are one level below, arrivals under
that, and a parking garage on the
bottom. This station was a departure from concealing the train station. "Inspiration from the great
train sheds of the past ... The train
shed therefore is the wholly visible
part of the building. There is no attempt to disguise or screen it.

Grimshaw desires that it should proclaim its purpose ... "21 Exposed
blue structural tubing and glazing
creates the monumental train shed
that connects to both the past and
future by the use of a traditional
shape with contemporary structural
elements. This structural system
allows for large spans and large
open spaces. Open spaces facilities
circulation and surveillance of the
station. The glazing of the shed al-

lows interior activities too be exposed when lit during nights and
evenings. The station has visible security and CCTV to control the
population levels of the station computers were used to analyze traffic
levels in bottleneck area, in order to
provide adequate spaces that feel
comfortable and detour crime. This
station was a bold expression of
transportation design, with exposed
structure and traditional forms.
Fig. 2.76

The waiting area is incorporated
with the train shed

Fig. 2.77

Retail and information areas are
well lit and open to promote a
secure feeling

Fig. 2.78

Glazing throughout the station
allows ample sunlight and eases
surveillance
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Image
Gare de Lyon
Architect - Santiago Calatrava
Location - Lyon, France
Building Materials - Steel framing, glassing, and concrete

Fig. 2.79

Gare de Lyon by Santiago Calatrava has become an image of
progressive transportation

Fig. 2.80

The use of glass and an open
structural system create an illuminated open space
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The Gare de Lyon is, "a monument
which is a fitting symbol of the revival in railways' fortunes and a
highly public testimony to the late
twentieth century's rediscovery of
the splendor that can be achieved in
a great railway station."22 The Lyon
station is an addition to the Staloas
airport and is meant to incorporate
transportation means in France.
The station services the latest generation of high-speed TGV trains.

Santiago Calatrava created a new
symbol of transportations using
shapes related to flight such as butterflies and birds, but kept the station linked to great terminals of old
by the use of the single glazed arch
and vaulted concourse. Calatrava
shapes concrete, steel and glass, and
fusses it with light to create a cathedral of transportation. "The overriding image, and indeed the very
atmosphere, is of a medieval cathe-

dral- or perhaps one of the great,
echoing American Beaux- Arts termini- rendered acrobatically transparent by modem technology."23
This station has created interest in
train travel that has not been seen
since the opening of Penn Station.
The station attracted 30,000 visitors
on opening day. Calatrava created a
station which not only succeeded in
expressing the joining of the French
transportation systems, but more

importantly progressed the use of
French transportation systems by
increasing rider-ship.

Fig. 2.83

Train shed is constructed of a
concrete web which allows
natural lighting to enter waiting
areas

Fig. 2.84

Lighting of the exterior makes
the structure a beacon of the
community.
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OVERVIEW
Several Maglev ports along the two
lines projected for the city of Lubbock, Texas. A major port will be
located in the downtown area. A
minor port will be located on the
campus Texas Tech University
campus. Lubbock is located in
West Texas in an area referred to as
the South Plains. The South Plains
is part of a geological formation

known as the Llano Estacado. Lubbock history, culture, and society
have been greatly influenced by the
events of the Llano as a whole.
Lubbock was established in 1891
and incorporated in 1909 the year
Santa Fe approved the building of a
railroad through Lubbock. The railroad was key in Lubbock's growth.
Thomas Lubbock represented the
pioneer spirit needed to succeed in

Lubbock. From its beginnings, agriculture has been an important element in the success of Lubbock and
the South Plains. "Very early in the
land boom era, South Plains farmers
began to experiment with cotton." 1
Farmers grew a variety of cash
crops, until World War Il when the
demand of cotton rose dramatically;
farms planted more cotton and a
boom followed. Lubbock emerged
as the "Hub City" with the growth

of the region's cotton economy.
The 1940's were a time of great
change and expansion for Lubbock
and the South Plains. "Lubbock
based its regional leadership on a
triad of agriculture, education, and
transportation. In the early 1940's
the city secured two additional resources for its portfolio: oil production and military instillations."2 The
cotton boom of World War II
stretched from the forties to the sev-

Fig. 3.2

Cotton was and is a major economic market of the South
Plains

Fig. 3.3

Transportation made Lubbock
the "Hub" city. The Lubbock
airport offer service to most major U.S. cities
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enties. During this time there were
many advances in mechanical cotton harvesters and irrigation techniques. Cotton is so influential to
Lubbock that Texas Tech is a leader
in cotton research. Texas Tech was
also a major factor in the growth of
Lubbock during this time. Like
many universities and colleges after
the war, attendance at Texas Tech
grew from its original 900 students
in 1925 to its present population of

25,000. 3 Transportation is why
Lubbock became the "Hub" of the
South Plains. "Lubbock traditionally has been called the "Hub City"
because railroads and state and federal highways converge on the community.'"' Even before the war, the
South Plains was home to many
flight training facilities; these facilities brought population, which
helped the growth of the economy.
The discovery of oil in Lubbock

also gave the economy a boost.
These factors shaped all aspects of
the Lubbock community: economical, social, and cultural.
Depot District: The "Depot District" takes its name from the Forth
Worth and Denver Railway Depot,
was constructed in 1928 and designed by Watt C. Hedrick in the
Spanish Renaissance style to tie into
the Texas Tech campus. In 1979 it

was designated Lubbock's first historic Landmark. Currently the Depot is an even bigger attraction. Redevelopment of the downtown area
was started. In 1988, the Depot
District was converted into a restaurant, it has contributed too the revitalized downtown. In 1997, the Depot was again converted into Lubbock' s Contemporary Arts Museum
and The Buddy Holly Center.
Buddy Holly is Lubbock's favorite
Fig. 3.4

Attaining the railroad was an
import step for Lubbock, today
the Depot is home of the Buddy
Holly Center

Fig. 3.5

The Depot District has is Lubbock entertainment district with
restaurants bars and night clubs
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son, so "Bringing the two institutions together made perfect sense." 5
The museum is not the only homage
to Buddy Holly; Buddy Holly Avenue is located in the Depot District
and is where the Buddy Holly Music Festiveal is celebrated yearly.
Lubbock has been home to many
musical legends and continues to
produce new talent such as Natalie
Maines of the Dixie Chicks. The
Depot District is now home to a va-

riety of businesses: restaurants,
sports bars, night clubs, hair salons,
and Lubbock Magazine and Gallery
are all located in the District. The
city has cooperated by supplying
streetscape, such as new lighting,
vegetation for the streets and sidewalk improvements. The Depot is
the entertainment district; the shopping and business district is located
mainly alone, Broadway, which
runs east and west through the cen-

ter of downtown between avenue Q
to near I-27. Broadway is populated by shops, many law firms, and
high-rise bank offices. In addition
to the business, the city has contributed by installing decorative lighting, vegetation on the sidewalks and
medians on Broadway. Broadway,
the main entrance to the campus
connects downtown with Texas
Tech. This area has many residences converted to offices and the

streetscape matches that of the
downtown are to form cohesion
throughout the area. The addition
of a Maglev port will help in the
continuing efforts to make downtown Lubbock an exciting and successful area of the city. The port
will also bring the train back into
the Depot, not exactly the one that
left but a symbol of the forward progress of not only the Depot but of
the city as a whole.
Fig. 3.7

Lubbock's favorite son is memorialized by this statue

Fig. 3.8

Broadway through downtown is
home to many shops and businesses

Fig. 3.9

Broadway connects through the
Overton area connecting to Tech
and downtown

I·

53

Ill
Campus: Created in1923 and
opening its doors to students in
1925, Texas Technological College
has been a part of Lubbock for most
of this city's existence. Upon its
inception Texas Tech was a
"people' s university;" the people of
West Texas fought hard to bring a
university to their area. This term
crune from land grant universities,
which is a place where common
people could get a practical educa-

tion. Lubbock was awarded the college campus and embraced it fully.
Lubbock and Tech were from then
on inseparable; many times the city
and the university do not see eye to
eye but both entities understand that
what is good for one is good for the
other. The close ties of Tech and
Lubbock can be seen in comments
such as, ''the two have grown up
together; while the college was developing into a university, the town

was becoming a city."6 In 1925
Tech's enrollment was 914; it was a
practical school with studies concentrated on agricultural needs.
"The frontier had no place for intellectual snobbery. Land had to be
cleared, and plowed: farmers had to
learn the best way to make it produce."7 In the 1920' s, Lubbock's
population was about 10,000. Today Lubbock is a city of almost
200,000 inhabitants and Texas Tech

University has a population of
25,000 students. Texas Tech shed
its college label and shortened
Technological to become Texas
Tech University. Lubbock and
Tech have both diversified from
their agricultural roots. Tech has
seven undergraduate colleges, a
graduate college and a law school
offering "more than 150 bachelor's
degrees, 100 master's degrees and
60 doctoral programs."8 The uniFig. 3.11

The Student Union will be a
major priority for the Maglev
system

Fig. 3.12
The Education English/
Philosophy complex is near
completion an is typical of new
construction
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versity has students from all 50
states and more than 80 foreign
countries. The university Health
Science Center and The University
Hospital are an offspring of Texas
Tech and offer health care to West
Texas while training health care
professionals. It is the largest and
most advanced health care facility
in an 800-mile span between Dallas
and Albuquerque.9 Tech and Lubbock continue to be connected enti-

ties. The community still supports
its Tech; be it cheering for their
Lady Raiders or attending banquets
to raise money for scholarship
funds, the community sees Tech as
their school to nurture and care for.
Tech is an important part of Lubbock's economical picture. The
university employs some 1,600 faculty members and 3,500 staff; along
with its population of 25,000 students, this translates into nearly 100

million dollars into Lubbock's
economy. Currently Tech is going
through a building period; building
projects range from small landscaping to the expansion of Jones Stadium nearing 100 million dollars.
Currently Tech has gone back to the
architecture style of the Spanish
Renaissance, which was used from
the 20's to late 50's. Tech has
made campus construction and beatification one of its major con-

cerns. A master plan has been created to organize the expansion of
the campus. The Maglev system
will be a positive addition, which
will facilitate the movement of students and faculty through the campus.

Fig. 3.13

South Fa~ade of the Education
building

Fig. 3.14

The Law school is located on
the campus adjacent to the
United Spirit Arena

Fig. 3.15

The visitors center is located in
West Hall and is a new addition
to one of the original campus
buildings.

\
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OBJECTWBS

A main goal of the Maglev port will
be for both site and facility to integrate into its environment and progress the architecture of its community. The progression between site
and facility should be smooth and
seamless. The major goal of a
Maglev port is to be a point of connection for not only passengers but
for the urban thread of its surround-

ings. The structure should relate to
the past while pointing forward.
The Depot district has a variety
of architectural styles. Besides the
Spanish Renaissance of the current
Buddy Holly Center building; it
also Placing the Maglev port on
Buddy Holly and adjacent to the
Citi Bus station, which is on Broadway, will encourage the development of Buddy Holly in order to
form a downtown area that offers

both shopping and entertainment
through one connected district.
The minor port on the Texas
Tech campus must represent a blend
of new technology with the old traditions. The campus buildings use
the Spanish Renaissance style for
many different types of facilities
ranging from the administrative
building, education, to the sport
and medical facilities. The main
components of this style are framed

openings, red tile roofs, and the use
of "Tech" brick to give the campus
cohesion. The late 60's to late 70's
gave way to an attempt to progress
campus architecture by incorporating the International Style. Currently, the campus is going thru a
building phase, the Spanish Renaissance style is being used for the latest additions. The Maglev port, to
be located outside of the campus,
gives the facility room to explore
Fig. 3.16

Brick and lighting are used to
form a connection from downtown to the Texas Tech Campus

Fig. 3 .17

Downtown uses similar materials and streetscape to give the
area cohesion
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contemporary architecture while using the campus architecture as a
base for design.

Fig. 3.20

The Museum is locates on the
outer rim of the campus as departs from the Spanish Renaissance style

Fig. 3.21

The University Hospital has
shed the use of brick altogether
and incorporates color and stone
to relate to campus architecture
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SITE ANALYSIS
Located within two miles of each
other both the major and the minor
ports will have similar site conditions. Information such as wind
speeds, soil types, and sun angles
will be the same. Lubbock is located in West Texas about 150
miles west of the New Mexico I
Texas line, about 150 miles south of
Interstate 40 & Interstate 27 inter-

section (Amarillo, TX). Lubbock is
the termination ofl-27 where it connects to Loop 289, which services
the Lubbock area. Currently, the
preparations are being made for the
east-west freeway, which will connect the 1-27 to the west loop
through what is currently forth
street and Brownfield highway.
Lubbock is surrounded by many
small communities. Within fifteenmile radius of the city, Wolfforth,

I ig. 3.23 Major Surrou11di11g Cities

Ransom Canyon, and Buffalo
Springs are located. Dallas, Oklahoma City, Austin San Antonio and
Albuquerque are all located 300
plus miles away.
The Texas Tech Master Plan
calls for a re-routing of Indiana
Avenue that will pass through the
west commuter lots. The Maglev
port will be located adjacent to the
new planned route of Indiana Avenue. Several natural and built forms

are located near the site. Urbanovsky Park, located to the east
is, used by faculty and students for
recreational activities such as football, baseball, volleyball, soccer,
and a jogging track, bonfire site, and
a amphitheater. Both the recreational center and the United Spirit
arena are major buildings, are also
located to the east. The United
Spirit arena will be one of the stops
of the University Maglev Loop.
Fig. 3.22

El Paso, Dallas Oklahoma City,
San Antonio, and Austin are all
located within a 300 mile radius

Fig. 3.24

Slaton, Wolfforth, Post and
Floydada are communities surrounding Lubbock
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Chitwood, Weymouth, and Coalmen fifteen story high-rises halls
are also located to the east of the
facility. The radio tower, a dominant vertical structure, Texas Tech
Meat Lab are, located to the north.
Farther north is the Texas Tech
Medical Center, and the new geriatric research facility. These will be
important because the train will
make stops at each of them. The
Medical Center has a more contem-

I ig. 3.2:' I ech i\ l a~ l e r Plan

porary architectural style than the
rest of the campus. Glazing is used
in ribbon forms throughout the
structure the lack of brick and red
tile roof also separates the structure
from its surroundings. A commercial area (soon to be developed to
the east-west freeway), the Greek
circle and the Carillon House are
located to the west of the site. The
Greek circle is a community of
Texas Tech sorority and fraternity

houses, and the Carillon House is an
assisted living community for the
elderly. The Texas Tech Credit Union, in the Spanish Renaissance
style, Maxey Park, Tech Terrace
and the Methodist Medical District
are located on the south end.
Maxey Park is a large park used by
many residents of Lubbock a major
playa lake is located in the park.
Tech Terrace is a community of single-family residences. Home to
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many of Texas Tech's staff and faculty because of is close proximity to
the campus. Renting rooms to students is very common in this area.
Tech Terrace has a park that is used
generally by the residents of this
area.
The major downtown port will
be located on the city block bordered by Buddy Holly Avenue, G
Avenue, 14th Street, and 13th Street.
The port will serve to attract resiFig. 3.23

The Master Plan layout illustrates the locations of new
buildings and the re-routing of
Indiana through campus

Fig. 3.26

High rise dorms are located to
the east of the site

le
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dents and commerce to the downtown area and provide transportation to the airport within the city
limits. Directly to the north is the
Citi Bus transfer station a recent addition to downtown. The adjacency
of the station will make it convenient to transfer between transportation systems. Lubbock County Office Building, the Lubbock sheriff's
office are major public building to
the north-most of downtown has

law firms in new or old building ,
typically one to two story brick
building, built between the 1930's
and 1950's. Bank of America,
Wells Fargo, Lubbock National
Bank are high-rise that dominate the
skyline and are viewable form the
site. Murals and mosaics of agricultural works on both the exterior and
interior of the Bank of America and
the Lubbock National Bank buildings communicate the importance of

agriculture to the south plains. The
Federal Building, NTS, and the Pioneer Hotel add to the skyline. Most
of these, the high rises were built
between the late 60 and late 70's.
On the edge of the downtown are
the civic center and several memorials. The Buddy Holly memorial
and other Lubbock musicians are
located next to the civic center. The
Lubbock County Court building is
connected to the Bank of America

building by a pedestrian bridge
spanning over Main Street. The
County Court building has a small
park with a gazebo for concerts and
gatherings; there is also a statue of a
bail of cotton to celebrate the importance of cotton to Lubbock and the
South Plains. Directly west of the
site is the Federal Building parking
lot. Several restaurants and offices
are located behind the parking lot.
The Carlock Building, a historical
Fig. 3.28

View of University Medical
Center from site

Fig. 3.29

Maxey Park is a large park and
major water shed located south
of the site

\

The Medical District is located
directly south of the site and the
University Medical Center
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landmark, was built in 1930 by J.B.
Davies in the Art Deco style; it was
originally the Cotton Exchange
Club. Today, the building is a symbol of the rapid growth of cotton
during the 20's and 30's in the
South Plains. The vacant Omi Office Center and 151 Methodist
Church can be seen from the site.
To the South of the site is the Deport District. The Deport District is
home to The Buddy Holly Center,

The Cactus Theater, and a variety of
nightclubs, bars, and restaurants.
Directly to the south is a law firm in
the Mattison Building and a parking
lot. I-27 and a large cell tower can
also be seen to the south of the site.
To the east of the site are the railroad tracks, 1-27, the US Post Office
and a parking lot.
Climate: Located on the Texas
Panhandle, at the intersection of

many cold and warm fronts, the climate of West Texas not only varies
from season to season but from day
to day. The high elevation of3,256
feet above sea level can produce
wind of70 plus MPH. 10 Weather in
the summer is varied and harsh:
sudden down pours, hail reaching
baseball-size dimensions, and gusting winds are common. Many
storms are normally short lived and
the sky may tum dark within min-

utes and clear up just as fast.
Wind: Wind is a big part of West
Texas. Lubbock is home to the museum of windmills. Pioneers used
wind to pump water and grind
wheat. In the summer prevailing
winds are from the south with an
average wind speed of 12 MPH. 11
Summer thunderstorms bring gusting winds and high risks oftomados. In the winter winds come from
Fig. 3.3 1

Transit station is adjacent to the
downtown site

Fig. 3.32

The transit station and the Lubbock County Office Building
have similar materials and colors
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the north at about 12 MPH. 12 The
South Plains provide little protection from the frigid northern winds,
while there is no danger oftomados, temperatures drop dramatically
with winds speeds reaching 30 plus
MPH. 13 Located in a parking lot
and with little vegetation, the minor
port will have little natural protection from the elements. Artificial
wind barriers should protect users
of the facility. During the summer
the facility should use breeze to
cool the station but also offer protection when wind gusts bring in
hail and dust. Incorporation of
wind turbines into the port will celebrate wind and technology, as well
as make for an energy efficient port.
Soils: The common type of soil located thought Lubbock County is
Amarillo-Acuff. The soil is charac-

terized as "deep, nearly level to gently sloping, moderately permeable
loamy soils on uplands." 14 Acuff
soils are about 80 inches deep. The
soil composition is as follows: "The
surface layer is friable, neutral
brown loam about 12 inches thick.
From 12 to 28 inches is friable,
mildly alkaline, reddish brown
sandy clay loam. From 28 to 38
inches is friable, moderate alkaline,
yellowish red sandy clay loam.
From 38 to 58 inches is friable,
moderately alkaline, pink sandy
clay loam that is about 40 percent
by volume calcium carbonate.
From 58 to 80 inches is friable,
moderately alkaline, light reddish
brown sandy clay loam that is about
15 percent by volume calcium carbonate. "15 The soil can be characterized as clay loam. According to
the American Association of State

Highway & Transportation Officials, (AASHTO), the soil types are
the following: A-4, A-6, for the frrst
12 inches and A-6, A-7-6, from 12
to 80 inches.16 Acuff soils drain
well, the permeability is moderate,
and the water capacity is high. The
depth to the water tables is 6 feet
and 60 inches to bedrock. "Urban
land consists of residential and
commercial buildings, driveways,
streets, sidewalks and parking
lots." 17 The soil, which has a potential for urban and recreational use
has drawbacks in that it has low
strength and is corrosive to unprotected steel. "These limitations can
be easily overcome by good design
and careful installation."18 Lubbock
commonly uses the soil for both
recreational and urban uses.

Sun Angles: The sun is a prevalent
image on the flat West Texas horizon. The sun is present about 67 %
of the time in the winter months and
78 % during the summer. 19 The flat
horizon allows for breath-taking
sunsets, but the sun produces high
glare when setting. During winter
months the angle of the sun is
lower; therefore, means should be
taken to allow the sun into the facility while providing protecting from
high glare on the west when the sun
sets. Summer months bring a sun
higher in the sky producing higher
temperatures. Efforts should be
made to protect the facility from the
summer sun. Overhangs and shading devices over glazing will help
keep the facility cool and reduce energy needs.

'
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Flooding Control: Lubbock is
nearly flat, elevations ranges from
3,300 feet to 3100 feet. The Yellow
House Draw, crosses the northeast
quadrant of Lubbock from the
northwest to the southeast and provides drainage for approximately
one-third of the City of Lubbock..20
Playa lakes, which are shallow naturally accruing depressions with relatively impermeable clay-silt bottoms, are used as storm water runoff
units. Runoff is conveyed to either
the playas or the draw. Runoff is
typically conveyed through city
21
streets. This creates the problem
of flooded streets during summer
down pours. Flooding is short lived
since summer storms are short. In
some events the playa lakes over
flow and create flooding around
their immediate area.

The minor port is located east of
Maxi Park, which is a major playa
lake. The site is located about a
mile from the park, and the probability of the over flow reaching the
site are low. Danger of street flooding is small because it is located on
a parking lot and 19th street is the
closest collector, which is about 80
yards away. The major port is located downtown near the Yellow
House Draw, flooding of the streets
is the biggest flood danger. Many
of the cities runoff flows through
this area and can create flooded
streets during summer down pours.
The combination of vegetation and
weirs can be used to slow the additional flow of water created by the
Maglev port. Waiting area can be
elevated to avoid damage and provide safety in the event of a flood.
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Site Photo Documentation
The minor port site is located on
west parking Jot of the Texas Tech
campus. The site is level and devoid of vegetation. The Texas Tech
Credit Union and the TXT radio
tower are the built forms located
near the site.

Fig. 3.34

View of major site looking
north

Fig. 3.35

View of minor site looking
north

Fig. 3.36

View of minor site looking
south
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CONTEXTUAL ISSUES:
The Maglev port will be a major
addition to the exiting landscape
and wiJI be used by many people.
The Maglev port must integrate and
adapt to its environment while protecting the public from the elements. Accomplishing these issues
will allow the Maglev port to connect to the community, environment, and people.

-

~ Metro
~

.

Identity: The Maglev port will not
only affect a community but the
whole city. Located on the Texas
Tech campus the minor port will be
surrounded by a strong architectural
identity. The major port will be
downtown that is populated by
many different types, shapes, and
styles of buildings. Buildings are
products of their environment. The
port should be an easily recognizable beacon of transportation. Ef-

forts should be made to use similar
shapes, material, and color in order
to harmonize with its surrounding
while creating a distinct identity.
Integration with Surroundings:
The fairly sparse area and views of
the flat West Texas horizon should
be considered while designing the
port. ln order to keep energy and
maintenance needs low, the building must be flexible in order to

adapt to the drastic temperature
changes. The wind may be used in
the summer to ventilate the building
while it should be blocked the winter. Deciduous trees can shade the
facility during the hot summer
months and take advantage of the
heat during the cold winter usually.

Fig. 3.37

The Barcelona Metro System
affects all parts of the city

Fig. 3.38

Spanish Renaissance is used
throughout the Texas Tech campus

Fig. 3.39

The flat plains provide lots of
sky and spectacular sunsets
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Saftey: During the winter months
freezing conditions and sleet create
extremely slick dangerous surfaces.
The facility should be well lit during all hours to discourage criminal
activities when the port is closed or
traffic is low.

Fig. 3.40

Wind Turbines can be used not
only to produce energy but to
decorate the skyline

Fig. 3 .41

Integration of solar cells wi II
keep energy needs low

Fig. 3.42

Durable materials will keep
maintenance costs down
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GOALS & POTENTIAL DESIGN RESPONSES:

Potential Design Responses

Integration

I. Use of similar shapes, colors and materials
2. Use of native vegetation
3. Low horizontal profile to relate to the natural landscape.

Contextual Goal: The Maglev port should integrate into both the natural and
built environment while retaining a distinct identity.
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Fig. 3.43

Use of similar shapes and colors

Fig. 3.44

Use of native vegetation

Fig. 3 .45

Low horizontal profile to
relate to the natural landscape
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Integration

Potential Design Responses

Contextual Goal: The Maglev port should adapt to both the natural and built environment.

1. Overhangs and deciduous trees to shade glazing and reduces cooling costs
2. Use of weirs and vegetation areas in order to decrease runoff.
3. Use of durable materials

Fig. 3.46

Overhangs and deciduous trees
to shade glazing and reduce
cooling cost

Fig. 3.47

Use of weirs to decrease
runoff

Fig. 3.48
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Use of durable materials
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Protection

Potential Design Responses

Contextual Goal: The Maglev port should protect users from extreme
weather conditions.

1. Use of structural glazing to protect from high winds.
2. Elevated area to protect during flood conditions.
3. Slip resistance surfaces during wet or freezing conditions
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Fig. 3.49

Use of structural glazing to protect from high winds

Fig. 3 .50

Elevated area to protect during
flood conditions

Fig. 3.51

Slip resistance surfaces during
wet or freezing conditions
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CONTXTUAL CASE STUDIES:
Integration
Church of San Giovanni Battista
Architect - Mario Botta 1996
Location - Ticino, Switzerland in Maggia Valley
Dimensions - 123 sq. meters with 8 and 17 meters heights.
Building Materials - Striped stoned cylinder topped with a steel framed glass roof.

Fig. 3.52

Pattern of the roof structure coincide with the patters of the
village roof tops

Fig. 3.53

Botta uses pattern to create
places of importance

Fig. 3.54

The alter is illuminated by the
natural lighting
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This church is a memorial to the former church and the lives lost during
an avalanche in the area. Botta
states, ''the stripes of black and white
stone wrapping around the walJs are
a festive signal that nothing has
changed and that here stone is still
the material for the spaces of life,
giving strength for new challenges
and new struggles." 22 The building
blends with both the built and the
natural environment. The church is a

focal point of the area with its imposing cylinder rising above the
surrounding small residential
homes. The stripes of black and
white stone blend with both the texture of the rooftops and the pinecovered backdrop. The glazed disk
at the top may seem as a departure
from the vernacular architecture, but
Botta relates his structure to the
grouping of the homes instead of a
single structure. "Even the frame-

work of the church roof seems to be
part of a weave of roofs still to be
covered by smooth slabs that will
soak up the bright sunlight."23

\
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Fig. 3.55

Recovered bodies are kept adjacent to church in a crypt.

Fig. 3.56

The bells of the church are exposed and are a focal feature.

Fig. 3.57

Minimal religious symbols are
seen throughout church.
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Adaptation
Exhibition Hall

Architect - Thomas Herzog 1996
Location - Hanover, Germany
Dimensions -220 by 115 meters
Building Materials - Steel and glass

The Exhibition Hall, is the largest
permanent exhibition hall in the world
and was the site for the 2000 Expo.
The hall has a dynamic wave profile
derived from the structural system and
energy-saving requirements. The hall
is a glass structure and encloses space a
that can adapt to suit different exhibition configurations. The building
adapts to its environment by the use of
new cladding and environmental controls. The convex geometrical structure
diffuses both natural and artificial light,

I i.7!. 3Y> I k\ ;1tiu11 ut' I !all

giving the building a natural even light
and diffuses direct sunlight. Natural
ventilation is used to heat and cool the
building while keeping mechanical ventilation costs low. "In summer fresh air
is introduced from glass ducts set about
four meters above the floor ... The cool
air drops down, the air rises as it heats
up with the warmth of people and machines; it is finally expelled through the
three roof peaks, and any back-flow of
air into the hall is prevented by adjustable flaps on the ridges, which can be

orientated according to wind direction.
In the winter, pre-warmed air is directed through long-range nozzles attached to the ducts." 24

Fig. 3.58

The hall uses large spaces to
adapt to different uses within
the building

Fig. 3.59

The elevations illustrate the roof
geometry and how air flows
through the building

Fig. 3.60

View of the interior show the
glass ventilation ducts.
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Protection
Kansai International Airport Terminal
Architect - Renzo Piano Building Workshop 1988-1994
Location - Osak~ Japan
Dimensions -1.700 kilometer boarding wing
Building Materials - Steel and glass

Fig. 3.62

Three mountain tops were demolished to create the island for
the airport

Fig. 3.63

The linear geometry of the terminal can be seen in the model

7]
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Kansai Airport by many is referred
to as, "The first building of the
twenty-first century." 25 The construction of this airport was a monumental feat. Japan being short on
land and having a wealth of knowhow and man power, solved its realestate shortage problem by demolishing three mountains and using
the crushed rocks to create a 511hectare artificial island in Osaka
Bay. The island took five years to

construct and matched its neighbor
to the west, The Great Wall of
China, by creating the second manmade structure viewable from
space. The airport is a monument
unto itself. The airport boarding
wing spans 1.7 kilometers ''possibly
the lonfest single volume ever created," 2 it can handle 100,000 passengers per day, and 160,00 flights
in a year on one runway. The artificial island not only provided the

land needed to operate the airport,
but also seclusion that allows Kansai International to be open twentyfour hours a day. The shape of the
building is derived from the airflow
patterns of the environment, and is
defined by the size of the airplanes
it must serve. The undulating geometry of the roof resembles a
breaking wave. The roof is an irregular arch in both the cross and
longitudinal section. "It has been

given this shape to channel air from
the passenger side to the runway
side without the need for closed
ducts. Baffles resembling blades,
not set in pipes but left open to
view, guide the flow of air along the
ceiling and reflect the light coming
above."27 The roof structure was
simplified by casting primary and
secondary elements from the same
molds. Three-dimensional, asymmetric, eight-meter long trusses supFig. 3.64

The relation of the airport to the
island can be see from this view

Fig. 3.65

The low profile of the airport
protects the structure from high
winds
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port the roof. The enormous size of
the airport allowed curves to be absorbed into small tolerances, this
made the production of the 82,000
stainless steel roofing panels identical..
Renzo Piano describes his
structure as, "Kansai is a precision
instrument, a child of mathematics
and technology. It forms a strong
and recognizable landmark; it has a
clear and simple shape that declares

itself without hesitation. But it is
also an extraordinary spatial experience." 28 The structure not only utilizes it environment, but also protects from mother nature's violent
moods on the Japanese coast. The
building must endure tsunamis, typhoons and earthquakes. In addition to these dangers, the island will
continue to sink until it settles in its
final position. However, the building is protected from sinking by

powerful hydraulic jacks installed
on the foundation piles that lift the
platform when the settlement exceeds tolerance. The structural system of the airport was put to the test
in 1995 when Kobe was hit by a
large earthquake. The epicenter of
the quake was located the same distance from the city of Kobe and
Kansai International. The city suffered substantial damage while
Kansai passed without breaking a

sweat, or in the case of the airport, a
pane of glass. "The fury of the elements toppled the oak, but did not
break the light supple reed." 29

Fig. 3.67

Baffles along the interior allow
the flow of air through the airport

Fig. 3.68

Large curved beams dictate the
geometry of the roof and create
large open spaces
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MAGLEV TECHNOLOGY:
Maglev refers to magnetic levitation
and propulsion. Maglev's most
common application is in the propulsion of trains. There is also research on applying this technology
in order to propel vehicles into
space at a fraction of the cost of using rockets to propel vehicles past
escape velocity. Maglev allows the
movement of a vehicle over a track

or "guideway" without any mechanical connection. The vehicle
floats over the guideway while being propelled. Friction is negligible, providing for a quieter, energy
efficient ride with speeds surpassing
300 MPH. Maglev technology is
about a century old. "The early
1900' s, Bachelet in France and
Goddard in the United States discussed the possibility of using magnetically levitated vehicles for high

' '
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speed transport. " It was not until
1966 that Powell and Danby proposed a practical application for
transportation. They proposed to
use super conducting magnets on
moving vehicles in order to induce
currents in normal aluminum loops
on a guideway. This technology
was developed in the United States,
but in the mid seventies the U.S.
decided that it's current transportation system of interstates and air-

ports would service all of the countries transportation needs.31
Currently, Japan and Germany
are the leading countries in Maglev
research. Repulsion and attraction
are the two major forms ofMaglev
technologies being developed. Japan had developed an ~lectro.Qy
namic ~stem or EDS, commonly
referred to as "repulsive". The vehicle "floats" over the guideway.
Embedded magnetic coils in the veFig. 3.70

Floating can illustrating the concept of repulsion

Fig. 3.71

Diagram illustration the method
pf attraction

Fig. 3.72

Working model oflnduction
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hicle align with oppositely charged
magnetic coils on the guideway, this
creates enough of a force to lift the
vehicle off the guideway.32 Germany has developed an ~lectromag
netic §)'Stem or EMS, commonly
referred to as "attraction". Attached
to the bottom of the vehicle is a
"rim" which straddles the top
"plate" of the guideway beam.
Electromagnets are located on the
bottom of the plate and at the top of

l!~CTRODYNAMfC

the rim. The attraction of the magnets is regulated in order to "lift"
the vehicle off of the guideway.
The attraction must be closely
monitored, if the air gap get too
large the vehicle will falloff off the
guideway, ifthe gap get too small
the magnets will connect and stop
the vehicle. Maglev vehicles use
linear motors for prolusion. There
are two means of propelling a
Maglev system, linear synchronous

ELECTROMAGNETIC

Ele<tr""""gnm on Uttt!Htcan.

I ig. ~.73 Rcpul~ion

motor (LSM) and liner induction
motor (LIM). A liner motor is a
combination of the primary coil or
stator and the secondary rotor. The
combination of these two elements
results in a propulsion force. If the
stator is located on the vehicle then
it is LIM propulsion conversely if
the stator in on the guideway then
the propulsion system is LSM. 33
Currently, there is a resurgence
of interest in Maglev technology in

JNDUCTRACK
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the United States. Pollution and
congestion of both airports and interstates have made us examine alternative forms of transportation.
Lawrence Livermore National
Laboratory near San Francisco has
done research on a new form of
levitation and propulsion. This system is called the ''Inductrack" and
uses permanent magnets to levitate
the vehicle. When stationary the
vehicle rests on rubber wheels.
Fig. 3.73

EMD or repulsion uses a magnetic field to repel or float the
vehicle over the guideway

Fig. 3.74

EMS or attraction uses a magnetic field to attract the bottom
of the vehicle in order to lift it

Fig. 3.75

Induction is the use of permanent magnets in order to lift the
train
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Once motion has begun,
"Permanente magnets mounted on
the underside induce currents in
closed circuit coils on the track."34
This creates the magnetic field need
to lift the train. A new type of linear motor accomplishes propulsion,
"Rather than use a separate acceleration coil running the length of
the track, he inserted a series of
coils between the levitation coils."35
These added coils create an electro-

magnetic pulse to propel the vehicle. Projects for both urban and
long distance use are being planned
for the U .S. Old Dominion has
started on the construction of a
Maglev system to circle the campus.
In 1999 the U.S. Department of
Transportation awarded more than
12 million dollars to start up projects in cities all over the U.S.
Since then two projects, the Pennsylvania project and the Baltimore-

Washington D.C. projects have received additional funding.36

Fig. 3.76

Japanese lift the vehicles by
repulsion

Fig. 3.77

German vehicles are lifted by
attraction

Fig. 3.78

Induction is being proposed as a
launching system for space vehicles
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IV I
PROCESS
Schematic Design: The route of the
maglev systems was the initial focus
of the design. Several alternatives
of both major and minor routes were
developed.
The major route in the city of
Lubbock, will comprise of three
lines: the red, the green, and the
blue lines. The major stops of the
red line will be the airport, down-

town, and Reese Center. The green
line will be an inner city line which
will connect downtown, Texas
Tech, and South Plains mall. The
blue line will be a "regional" line
running from downtown to Wolfforth .
The minor route will serve the
Texas Tech campus. One alternative is for a route with seven stops
around campus staring at the university center and tenninating at the

engineering key with stops at the
parking garage, west commuter lot,
university Medical Center, Geriatrics Center and Jones Stadium.
Analysis and exploration of the
site was the next step in schematic
design. A major decision was made
to narrow the focus of the project to
one station on the Texas Tech campus west commuter lot.
The Site analysis identified
wind directions, sun angles, and the

ex iting and planned paths, vehicular
and pedestrian and land use and
built fonns. Various locations of
the station were explored.

Fig. 4.1

Proposed major system for the
city of Lubbock.

Fig. 4.2

Proposed minor route for the
Texas Tech University campus.

Fig. 4.3

Site analysis of the west commuter lot.
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Three initial solutions were explored during schematic design.
Plans, sections and elevations were
delineated for each solution.
The first design (see Fig 4.4)
was a linear organization of spaces
parallel to the guideways. The site
was to be located west of the credit
union along the new proposed Indiana avenue. A solid block volume
would house restrooms and storage
and a conical translucent for would

house waiting and information areas. This deign would accommodate
at grade guideways.
The second design (see Fig.
4.5) proposed an arrangement of
spaces perpendicular to the guideways. This station was located
north of the United Spirit Arena adjacent to Indiana avenue. This design accommodated elevated guideways with three spaces building up
to the guideway. Opaque areas

would serve as bathrooms and storage and translucent spaces would be
used for waiting and entry.
The third (see Fig 4.6) design
arranged spaces on both sides of the
guideways and bridged over them.
Entrance and bathrooms would be
located on the ground floor will
waiting areas and a cafe would be at
guideway level covered by a canopy. This station would be located
just south of the exiting radio tower.

There were several issues explored in schematic design from
route paths to expression of velocity
and floating. While no issues were
fully resolved at this time, the project focused on one station on the
west commuter lot and the exploration of floating and motion emerged
as the main concepts to generate
future designs.

Fig. 4.4

Design 1 explored the a linear
organization encased by a conical shape ..

Fig. 4.5

Design 2 cascaded spaces leading up to the guideway to creating a sense of floating.

Fig. 4.6

Design 3 was an exploitation in
structure as a cover for users of
the station.

I

IV I
Preliminary Design: The first
weeks of design were spent revising
the layout of the route and analysis
of the campus as a whole and the
west commuter lot. Spatial arrangements and an initial study of motion
also took place.
An in-depth analysis of the
green areas, parking lots, pedestrian
circulation patterns, exiting bus
routes and roadways was made on
the Texas Tech Campus as a whole.

These analysis were used to re-visit
the layout of the campus route.
Placement of the station on the west
commuter lot was also revisited during this phase.
Spatial diagrams and models
were used to visualize the arrangement of volumetric spaces. The diagrams were a simplified way at
looking at different spaces and there
needs as they related to each other.
The model added a third dimension

and gave the spaces volume. The
guideway, train and a simple plate
form were built to scale. The required volumes were simple boxes
to represent the need programmed
spaces. These were not glued down
to allow many possibilities to be explored.
Santiago Calatrava has spent a
life time in the study of motion. He
recently published his doctoral studies in which he uses geometric

shapes and explores their collapsibility. The exercise of building
two of these shapes (see Figs: 4.74.9) provided an insight on motion
and the flexibility of a simple pin.

Fig. 4.7

Model was a study in fold ability of structure.

Fig. 4.8

Model is constructed of six
dowel rods connected by two
central connections ..

Fig. 4.9

This is the model when it has
been pushed to the open position.

IV
Decisions made:

:>
:>
:>
:>

Elevated guideways with a fifteen foot clearance.
Site would be located south of the radio tower.
Waiting platforms would be supported from the structure which
supports the guideways. This would lead to the development of the
structural system of the station.
Expression of two main components: floating and blur.

Fig. 4.10

Analysis of pedestrian patterns.

Fig. 4.11

Exiting bus routes transport students form commuter lots
throughout the campus.

Fig. 4.12

Final placement of station on
the west commuter lot.
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IV I
Qualifying Design: For qualifying
design circulation and structure
were the primary issues to be resolved.
Circulation was the first issue
that was dealt with. The movement
of people into and out of the station
was the main concern. The movement of disabled people was a major
design factor. The waiting platforms are twenty five feet high. A
ADA ramp with a I: 12 slope would

become a major feature of the station. The ramp was a design problem which went through many iterations. This was the first issue which
was tackled but it was not immediately resolved. Apart from the ramp
stairs would be use to elevate users
up to the platform.
Protection against the elements
of the user on the waiting platform
became a primary focus. The guideway beam was the generating ge-

I i!,!. -I. I I l'lan ol' /\DJ\ Ramps

ometry for the seating areas and
protective shapes. There were several attempts to use this geometry as
both a structural member and seating and protective unit. This led to
incorporate the seating into the main
piers holding up the guideways.
Supporting the waiting platform from the main piers became a
major driver of the design. Several
approaches were tried by using a
virtual model. A physical model

I
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was made in order to better explore
the support structure in al dimensions. Exploring the structural system it became evident that there was
no transition from the heavy piers
supporting the guideways to the
light structure supporting the platforms. The pier dimension of four
feet became the module for the proportional system of the entire structure.

Fig. 4.13

Initial design sketches of circulation patters and support of
boarding platform.

Fig. 4.14

Plan view of ADA ramp (green)
used to move from ground level
to platforms (gray).

Fig. 4.15

Support of platform to incorporate seating and protection from
elements.

IV I
Structural Transition
The focus shifted from supporting the platform with many light
transverse members to that of two
heavier longitudinal members. Emphasizing the transition form the
heavy piers to light support for the
platform. An arm-like structure
connecting the pier to the platform
started to emerge. This would give
the needed transition not only visually but structurally. The arm ere-

ated a vivid and a structural transition from train to platform. A plate
would taper out to two finger-like
prongs to support the platform.

Protection From Elements
Once the transition from the
platform structure the to protective
elements became the issue to resolve. The main goal was to protect
the users from the elements while
both supporting the platform and

expressing motion. A helix was
considered to provide shelter while
connecting to the main supports (see
Fig. 4.17). Another solution proposed "C" shapesin decreasing dimensions to both connect to the
main structure and provide shelter
from the elements. By using the diminishing dimensions and the repetition of form the intent was to create a sense of motion and blur.

Movement
Once the structural issues were
resolved, the platform design was
re-visited. To understand circulation sketches of approach patterns
were done. Bringing people to a
central point and moving them to
the platforms was the main goal.
Sketching these movements a swirling pattern emerged. This pattern
drove became the parti for the design. This lead to the separation of

Fig. 4.16

Incorporation of platform support with climate protection elements.

Fig. 4.17

Helix shape to serve as both
protective and structural element.

Fig. 4.18

"C" shape to form transition
form structural member to protective structure.

IV I
the guideways such that the station
would be situated in the middle of
the guideways instead of above the
edges as had been intended before.
This also lead to a circular, later
elliptical central platform which was
a distribution point to either platform or cafe. This also generated
the idea of suspending the platform
from a central pole by cable stays
to create the illusion of floating platforms.

Separating the guidways defined a site perimeter. The guideways, rather than being parallel, expand and contract to allow room for
the station. This not only defines
the site, but it gave way to a solution for the installment of the ADA
ramp. There would be two ramps
which outline the perimeter. This
would not only accommodate, the
required distance for the ramp to
climb to the platforms also further

define the site and create points of
entry to the station. Stairs on the
north and south sides of the platform were provided. A spiral stair
on the north end is centered on one
vertex of the ellipse. On the south
end there are two staircases to accommodate traffic. The use of the
ellipse also lead to the use of two
poles one on each vertices to support the platforms. The cafe is on a
second elliptical smaller platform

rotated over the main distribution
platform. This made for a elevated
space to relax and watch the sunset
accessible by a central elevator and
an extension of the spiral stair.

Fig. 4.19

Design ofboarding and waiting
platforms. Waiting platform is
central circular shape with boring platforms as rectangular
"wings".

Fig. 4.20

Study model showing wing platform with boring "wings attached and cafe on upper platform.
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IV I
Major Design Components:

:>
:>
:>
:>

ADARamp
Stairs leading up to waiting platform
Boarding, waiting, and cafe platform defined
Station centered in-between guideways

I
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Fig. 4.22

Sketch of station design : circulation paths, ADA ramps and
stairs; waiting platform, boarding wings, and cafe.

Fig. 4.23

Structural model of basic structural system: four main supports
with two poles supporting cantilevered boarding wings.

IV I
Final Designs:
Support of the upper and lower
platforms and roofs over the cafe
and boarding wings were the final
issues to resolve.
Curvilinear provide support to
the main circulation platform (see
figs. 4.26 4.27). A similar set of
structural tubing starts at the bottom
ring and winds up to a support pole
to provide support for the platform
and overall structure. The spiral

stair is wrapped around the northern
pole to provide clearance. The upper platform structural support is
similar to the lower platform with
the exception of its depth. The upper platform extended beyond the
boundary of the lower platform to
provide protection from the elements. The roof is a also structurally connects the upper support
poles at the upper end.
The curvature of the maglev

vehicle is used to shape overhangs.
The Covering of the waiting platforms repeats this geometry at a different scale-- human scale with a
curve sloping down which relates to
the human scale.

I ig. -L27 \\ailing Structural l.k\alion

Fig. 4.25

Sketch resolving the connection
of members supporting boarding
wings.

Fig. 4.26

Structural plan off waiting and
boarding areas, showing connection of boarding supports,

Fig. 4.27

Structural elevation showing
platform support curving up to
connect to poles.
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IV I
Final Design Components

:>
:>

Finalization of structure
Use of vehicle geometry for roofs and parapets

Fig. 4.28

Structural isometric of support
for waiting platform and boarding wings.

Fig. 4.29

Plan of support structure for
cafe and covers for waiting platform and boarding wings.

Fig. 4.30

Support for cover of cafe are.

IV I
FINAL DOCUMENTATION
"Structural Blur an Architectural Connection to Kinematics." The objective it
relate architecture to motion by using
geometry and technology of the maglev
transit system.
The station is to be located in Lubbock Texas on the Texas Tech University
campus. The route will be a loop around
campus with the main function of bringing in students from the outer parking
lots onto the main campus. The hope is
that this initial loop will connect to a larger system which will connect the entire
city of Lubbock. Circulation issues, and
the shape and technology of the maglev
vehicle were the main components which
inspired the design. Pedestrian and vehicular patters were studied on the Texas
Tech Campus to developed the proposed
route. Similar studies were done on west
commuter lot were the station will be

located.
Paths of approach to the station
were the bases for circulation on two the
station. The ADA ramps follow the perimeter created divided guides. Two
stair cases on the north side of the station
provide access to the waiting platform
and boarding wing. A spiral stair on the
south side provides access to the waiting,
boarding areas and cafe.
The structural system was also derived from circulation patterns but also
expressed the idea of floating and blur
derived from the technology and speed of
the vehicle. From the plan it is evident
that the overall shape of the structure was
derived from circulation patterns. The
cantilevering of the boarding wings and
using cable stays to support them is an
attempt to create a sense of floating. The
use of repetitive smaller members
throughout the system is an attempt to
create visual blur from different vantage

points.
Covers over the boarding wings and
cafe were derived from the aerodynamic
shape of the vehicle. The cafe roof is
concave on one end mimicking the ends
of the vehicle. The opposite side is the
inverse of this shape. The overall shape
of the roof express the enclosed nature of
one end of the cafe and the open nature
of the other end. The parapet over the
boarding wing is also a concave shape.
The shape expresses the enclosed nature
of the space and also relates to the scale
of the user. The inverse is a structural
member which relates to the scale of the
vehicle by providing a transition cover
from the boarding wing to the vehicle
and the open curve provides a sense of
departure.
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CONCLUSION
The main focus of this thesis was to relate architecture
to kinematics with the main objective of improving the image and increase use of mass transit in America, using the
technology and geometry of the maglev system and its vehicle as the basis for the design.
Early in the design process the focus was on circulation
but later shifted to structural issues. The dimensions of the
guideway beam and pier gave a starting point for the design.
The exploration of circulation patterns allowed the design to
develop from the lone platform to an entire station.
The design accomplished several goals. The use of
circulation patterns as a design generator tied the station as a
whole to motion by the paths of the ADA ramps to the overall shape of the structural system. The cantilevering of the
boarding wings give a sense of a floating plane which is a
direct relation to the technology of the maglev vehicles. The
parapet over the boarding wings and cafe are derived from
the shape of the maglev vehicle. The use ofrepetitive structural elements and curving geometry suggests a sense of motion throughout the station.
These components created an exploration of structure

and a dynamic station. Would this increase rider ship and
interest in mass transit in a midsize American city? It is
hard to tell because there are many more components when
designing a mass transit system. Europe is going through a
Renaissance in station design and their rider ship has increased, using high speed rail throughout the continent.
Europe and America are two very different places which
developed in completely different ways. Europe used the
pedestrian as the base to develop its cities while Americas
used the automobile as the base. Creating two very different
types of cities this is especially true in the Western United
States. While there are many factor to consider in an transit
system the expression of motion can create a positive image
of not only a station but a system as a whole.
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