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thesis 

facility type: 

facility scope: 

context 

A mass transit station should express in 
form and function, its inherent nature of 
movement, celebrating an "event" within 
the context and serving as an entrance to 
the city. 

High Speed Rail Terminal 

The terminal will provide high speed rail 
services for an estimated 13,500 daily 
users. These services include the tradi
tional rail services such as ticketing, 
waiting, baggage handling, concessions, 
and other passenger facilities. Bus and 
shuttle services, the existing heavy rail 
facilities at Union Terminal, and the new 
DART light rail system, will all be incorpo
rated in some capacity to create a func
tional whole. Also, amenities will be 
added to the proposed facility to draw in 
the denser surroundings and people envi
ronments. 

The proposed terminal will be located in 
Dallas, Texas on the western edge of the 
central business district. The site is adja
cent to the existing Union Terminal and is 
surrounded by many historically and ar
chitecturally important buildings. Arriv
ing with the high speed rail is both a 
cultural perception about the rails and a 
community ignorance about the technol
ogy used. 
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goals 
--------

Provide a transportation "hub", within a 
dense urban setting, which integrates the 
various transportation systems of a city 
and the inherent nature of each, including 
scale, technology, and respective circula
tion routes. 

Produce a heightened sense of place. A 
specific place cannot be celebrated with
out the presence of people. Therefore, 
secondary space must be provided to 
draw in the denser surroundings and 
people environments. 

Produce a cultural and technological icon 
of a community. The facility should 
symbolize a community's resources, help
ing to create a community identity and a 
personal sense of orientation. 

Consolidate destinations for the frequent 
users of the terminal so as to reduce travel 
time and conserve individual energy. 
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movement as form 

_1 

The idea of movement is usually associ
ated with action, the physical change in 
an object's position. When dealing with 
the applied sciences, this assumption 
holds true. However, in art and architec
ture, movement occurs as a result of the 
articulation of form. The object is per
ceived to have movement qualities, a 
visual movement, rather than undergoing 
an actual position change. Form can be 
either slightly altered or articulated to 
levels that sometimes make objects ap
pear to have life, a kind of potential 
energy. In this sense, movement is 
experienced by observing the articulation 
of a stationary object or by comparing the 
positions of multiple objects in relation to 
each other. 1 

There are several different kinds of per
ceived movement brought about by sur
face articulation: vertical, horizontal, di
agonal, perspective. Each one possesses 
an inherent connotation and produces a 
different feeling in the mind of the ob
server. 

Vertical movement is created by the 
duplication of lines, planes, or form hav
ing a vertical nature. A vertical movement 
will produce a feeling of stability, balance, 
and calm- a lack of action. 2 

Horizontal movement is concerned, quite 
obviously, with the repetition of forms 
that are parallel to the horizon or ground 
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plane. The reinforcement of horizontality 
causes a composition to be quiet, strong 
and at rest, and reflect security. 3 

Diagonal movement produces a "sense" 
of action. Unlike the comfortable feeling 
derived from vertical and horizontal move
ment, diagonal forms can be both disturb
ing and dynamic, generating a feeling of 
imbalance.4 · 

Perspective movement is created by the 
positions of objects in a view and their 
relationship to one another. 5 Depending 
on their placement, the objects in a 
composition or the forms of a building can 
appear to engage in a dialogue across 
space. 

There are other ways of creating per
ceived movement. The overlapping of 
forms, the emphazing of certain lines, 
and value or color shifts in a desired 
direction. Another method of form articu
lation deals with repetition or natural flow 
of similar elements - rhythm. 

Rhythm is a result of change. It suggests 
the consumation of one phase is the 
preparation of another. 6 It is organized 
visual movement; an organization that is 
built around repetitions of color, shape, 
value movements, or lines. 7 Regular 
rhythmic occurrences tend to be appreci
ated because they are predictable and 
contribute to order and stability. How 
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ever, mere repetition in an image is not 
tolerated, any more than nature tolerates 
it in the world. Exact repetition cannot 
exist in life because growth and change 
are essential parts of being alive. 8 

If rhythms are too much the same, they 
are judged to be monotonous. Therefore, 
rhythmic movement must be tempered 
with variety, in size, color, or shape, to 
produce stimulating works of architec
ture.9 This variety can add suspense and 
tension to the work and increase its 
interest. However, although variety is 
desirable, it must be controlled through 
some means of repetition or the compo
sition will turn into chaos. 

In images, as in nature, rhythm occurs 
most frequently as the expression of a 
change of function. 10 Therefore, the 
articulation of changes in function gives 
opportunities for the creation of rhythms 
in architecture. However, this need for 
rhythm articulation of a change of func
tion is not enough to create an architec
tural form. 11 There must exist a guiding 
purpose for which rhythms and form 
articulations can be linked. 

For the proposed rail facility, the guiding 
purpose finds itself in the primary charac
teristic to any transportation system -
movement. In this case, movement does 
reflect an actual change in position in a 
given direction; movement of water, 
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a movement of goods and services, a 
movement of people. 

Therefore, 

a mass transit terminal should express in 
both form and function, its inherent na
ture of movement, celebrating an "event" 
within the context and serving as an 
entrance to the city. 
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thesis 

The idea of movement also pertains to 
orientation, circulation, and the way in 
which people engage and move through 
space. 

Orientation plays a key role in any building 
but is intensified in a building of the type 
proposed in this program. Airports, bus, 
train, marine, and subway terminals are 
all characterized by a combination of 
confusion, apprehension, and disorienta
tion. Passengers are, in nearly all cases, 
deprived of the clues that normally assist 
them in orienting themselves when they 
are outside. Added to this is the anxiety 
of being wrongly directed and thereby 
missing one's train or subway stop. 12 

To resolve this problem of disorientation, 
a building's circulation system must be 
understood and then expressed architec
turally. The circulation system becomes 
the key organizing force of a layout. 13 For 
this to be clear and understandable to the 
user, a facility must abide by certain rules: 

1 . It must be possible to identify a nested 
system of realms in the complex, the first 
and largest of these realms being the 
entire complex. 

7 
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2. Each realm has a main circulation 
space, which opens directly from the 
main entrance to that realm. 
3. The entrances to any realm open 
directly off the circulation space of the 
next realm above it. 14 

Circulation spaces form an integral part of 
any building organization and occupy a 
significant amount of space within the 
building's volume. The form and scale of 
the circulation system, however, must 
accomodate the movement of people as 
they promenade, pause, rest, or take a 
view along its path. 16 Both freedom of 
choice and a greater volume of space 
than provide by a person's bodily dimen
sions are necessities in the design of a 
circulation system. 

Therefore, the first step in determining a 
circulation system is to identify the paths 
to be taken by the users of the facility. All 
paths have a starting point, from which 
we are taken through a sequence of 
spaces to our destination. 16 Paths may be 
related to the spaces they link in the 
following ways: 17 

Passing bv spaces. The integrity of &ach 
space is maintained allowing the configu
ration of the path to be fexible. Mediating 
spaces can be used to link the path with 
the space. (figure TH-1) 
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Passing through spaces. The path may 
pass through a space axially I obliquely I or 
along its edge. In cutting through a 
space, the path creates patterns of rest 
and movement within it. (figure TH-1) 

Terminating in a space. The location of 
the space establishes the path. This path 
- space relationship is used to approach 
and enter functionally or symbolically 
important spaces. (figure TH-1) 

Determining the identity of the spaces to 
be linked is the next step in producing an 
efficient circulation system. Identity is 
the characteristic that allows us to differ
entiate one space from another. 16 A 
place has to be recognized before a 
decision can be be transformed into 
behaivor. 19 Hopefully the behaivor cho
sen by the user, consciously or subcon
sciously, is to engage the space. 

The identity of a space is attributed to its 
distinctiveness. Distinctiveness of a space 
can be acheived by the form and volume 
of the space and by the use of finishes, 
colors, lighting, and the necessary perfor
mance criteria. 20 Activities and the atmo
sphere created by people's behaivor can 
also create a form of distinctiveness. 

One of the main areas within a transpor
tation facility, involving a great number of 
people, is the concourse. This large open 
space is read by the users as an extension 
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of the street space, and appears as a 
positive element seen against the back
ground of the surrounding building mass. 21 

The succes of this space, like any public 
square, relies on the success of its edge. 
If the edge fails, then the space never 
becomes lively. 22 (figure TH-2) If the edge 
does not provide them with places where 
it is natural to linger, the space becomes 
a place to walk through, not a place to 
stop. Therfore, public gathering places 
should be surrounded by "pockets of 
activity" -small, partially enclosed areas 
at the edges, which jut forward into the 
open space between the paths, and con
tain activities which make it natural for 
people to stop and get involved.23 These 
activities should be near the paths and 
entrances so that people pass close by. 
The goal oriented activity of coming and 
going then has a chance to turn gradually 
into something more relaxed. 24 

The circulation path or paths can be 
conceived as the perceptual thread that 
links the spaces of the building. Since we 
move in time, through a sequence of 
spaces, we experience a space in relation 
to where we've been, and where we 
anticipate going. 26 This idea is intensified 
in any transportation facility because of 
its transitional nature, movement from 
"here" to "there". This direct relationship 
between the user and his or her 
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movement through a space transforms a 
facility, such as a rail terminal, into a 
transitional element between city space 
and rail space. This transition can be 
thought as an "entrance" or "gateway" 
to the city. 

The gate is an entrance to a domain, a 
site, or a place. One of the oldest 
functions of gates was to control access, 
at the same time, expressing the char
acter of the city. In terms of wayfinding, 
gates also marked the entrance to an 
important destination zone. 26 The fol
lowing discussion explains this role and 
how it is accomplished by a rail terminal. 

"Entrance to the city" 
The rail station of the mid 1 9th century 
funtioned under a curious duality of archi
tectural images. First we have the actual 
train hall, built out of steel and glass; a 
product of the Industrial Revolution. Then 
we have the reception building, erected 
out of stone. The former always faced 
the countryside while the latter faced the 
cityY 

This created a two-facedness about the 
rail station that defined two different 
kinds of space within the facility. A third 
space, known as the "midway", joined 
these two spaces together to create a 
functional whole. This new type of rail 
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station became a characteristic feature of 
the great European cities. Author Alfred 
Gotthold Meyer notes: 

"Rail stations receive traffic from the city 
in their vestibules, conduct it to the 
midway in the main building, and thus 
distribute it by means of individual access 
platforms to the trains. Simultaneously, 
an equally intense volume of traffic pro
ceeds in the opposite direction, from the 
rails to the city, at first cohesive, then 
divided and dispersed " . 28 

Thus, through its two-facedness, the rail 
station finds its architectural expression 
as a kind of gateway which has to 
connect two very different kinds of traffic 
and traffic space with one another: the 
traffic space of the city and the traffic 
space of the railroad . 29 It is the move
ment of the user through the procession 
of spaces within in a rail facility which 
defines and labeles it as both entrance to 
and an exit from the city. 

The arriving traveler experiences a con
tinual spatial reduction until he steps out 
from the reception hall to the waiting city 
or town. The boundless and shapeless 
space of the rail journey is first delimited 
by the cityscape and then by the hall in 
which the train arrives. It is then further 
reduced in the architecture of the recep
tion hall which provides a continuous 
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transition to the urban spaces of the city. 
Conversely, the departing traveler pro
ceeds from the city, through the recep
tion hall, to the train hall, and finally to the 
city and countryside beyond. As he 
traverses these quantitatively different 
spaces, he experiences expansion of 
space, an industrialization of space. 30 

This idea of a rail station acting as a 
gateway into the city has transcended 
time to the terminals of today mainly 
because the functional characteristcs of 
the spaces within a rail station have 
remained the same even though the rail 
services have dramatically changed. 
However, there is one important differ
ence between the terminals of the past 
and the stations oftoday. The "reception 
hall" has assumed the function of both a 
waiting area and a midway; becoming 
a"concourse", a "self-adjusting traffic 
center. "31 This new spatial arrangement 
reflects an speeding-up of the process of 
spatial transition. In the past, the midway 
served as a hiatus in the passage of traffic 
from the city to the railway and was 
perhaps the clearest indication of the 
station's function as a gateway. One 
might say that the pause was necessary 
to enable the traveler to cope with the 
change in the quality of space.32 How
ever, today the transition between city 
space and rail space is accomplished in a 
continuous movement from the concourse 
out onto the platforms and vice versa. 

13. 
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An excellent opportunity exists with the 
proposed rail facility to create an en
trance, a sense of arrival, into Dallas. It 
is important to present a literal image of 
the community to the traveler and and 
stimulate mental pictures long after he or 
she has departed. 

14 
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train shed 

Figure CS-1 : Relationship of train shed to 
concourse. 

Waterloo International Terminal 
London, England 

thesis 

Nicholas Grimshaw and Partners, Archi
tects 

The Waterloo Terminal is an excellent 
example of architectural form being gov
erned by the inherent nature of the rail 
line. The new train shed is roofed by a 
repetitive structural element which mim
ics the action underneath of the incoming 
and outgoing trains, gently expanding as 
the tracks adjust themselves and the 
platforms widen towards the station. It is 
a form created out of movement. 

The drama of the new shed is fully 
recognized from viewpoints along the 
existing concourse of the 1 922 Waterloo 
Station. The old concourse was kept 
intact during the addition and has taken 
on the added roles as both a transition 
between old and new and a necessary 
area for the safety of the users. This 
"gap" makes the view from the old build
ing even more exciting, for the structure 
and its form of the new train shed's 
eccentric arch acts as a kind of procenium 
for the actors in the drama - the huge 
streamlined engines which will point 
straight towards the old concourse through 
the arch. 33 (figure CS-1} 

The new terminal also attempts to create 
a sense of arrival, of place, and of depar-

15 
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ture which is lacking in the old station. 
Passengers arrive in the steel and glass 
structure which creates a sense of place 
- unlike the boundless countryside viewed 
during the trip. However, unlike the old 
stations of the past, the train shed is 
extremely light and transparent, offering 
a comfortable prelude, an entrance to the 
city. Upon departure, the spaces act in 
reverse, closed to open, an exit from the 
city. 

The opportunity exist in the proposed rail 
station to create an entrance to Dallas 
unequaled by the air terminals of the area. 
The entrance should be a cultural reflec
tion of the city, welcoming passengers 
from all points along the route. 

16 



case study Station square 
Stuttgart- Feuerbach, Germany 
Behnisch & Partners, Architects 

thesis 

Station square is a result of a need for an 
identity. The town in which the station is 
located, Stuttgart- Feuerbach had weak
ened as a space in its own right, becom
ing instead on the way to somewhere 
else. This occured out of poor traffic 
planning in areas of bus service, the 
subway system, and automobile circula
tion. 

Behnish & Partners were invited to re
solve this problem in the design of a new 
transit hub which involved facilities for 
the tram, an underground station, a bus 
station, and a pedestrian underpass. These 
elements were gradually developed, treat
ing each one as a separate case because 
of local authority involvement requiring 
the project to be built in phases. This 
produced a collage of elements in the 
final product that generated a "sense of 
place", relating urban objects rather than 
enclosure.· The individual parts were 
designed in sympathy with one another, 
appearing to engage in a dialogue across 
space.· 

The proposed terminal will be a similar 
project due to the master planning of 
"parts". The parts include the existing 
Union Station, a DART light fail connec
tion, a parking garage, and the high speed 

17 
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rail terminal. It is important for these parts 
to marry into a visual and functional 
whole, creating an identity and a sense of 
place for an entity mostly concerned with 
transition and impermanence. 
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cultural I psychological The Railroad 

A favorite question asked again and again 
by historians is did America "play host" 
to the railroads or did the railroads "play 
host" to America? 35 It is a confusing 
question because the history of the rail
road in the United States differs from its 
history in Europe in that the American 
railroad was not the industrial successor 
to a full-fledged preindustrial transporta
tion system. 

At the beginning of the 19th century, the 
United States did not possess a network 
of roads and highways comparable to 
those of Europe. Settlement proceeded 
along the natural waterways which also 
acted as the main routes of transportation 
for goods as well as persons. In America, 
the railroad served to open up, for the first 
time, vast regions of previously unsettled 
wilderness. · A noted German historian 
once wrote: 

"With the construction of railroads, Ameri
can culture began what European culture 
completed with them; before the humble 
footpath, before the cattle road, the rail
road stretched itself through the wild 
savannah and primeval forest. In Europe, 
the railroad system facilitates traffic; in 
America, it creates it. " 36 

In time, the trains became a celebrated 
symbol of our nation's commerce and 

22 
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powerfully captured our imagination. 
Author Lucius Beebe talked of locomotive 
smoke plumes as "tangible symbols of a 
universal preoccupation with movement 
and the realization of a continual dimen
sion" .... smoke plums that "moved with 
compulsive majesty across the summer 
horizons of a nation bound on mighty 
landfarings. " 37 

This 19th century idea of traveling into 
the "unknown" captured the imagination 
of a whole generation of settlers who 
previously seldom had thoughts of trav
eling west due to fear or the lack of the 
necessary means. This fascination, this 
romance, still exists today in the hearts 
and minds of many Americans, who -
ad mist the modern chaos of the 21st 
century - still enjoy reflecting on one of 
the quiet pleasures of the past. 

The Railroad Station 
Equally important to any discussion on 
railroads and their influence on American 
culture, is the railroad station. However, 
the railroad station, carries with it a 
completely different set of psychological 
parameters to that of the railroad itself. 

In the preindustrial era, the stagecoach 
was confined to the space of the land
scape through which it proceeded, re
maining this way even at its destination, 
the city. 38 The stagecoach depot was 
fully integrated into urban life, practically 

23 
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indistinguishable from the surrounding 
buildings in architectural terms. 39 

The railroad, however, terminated that 
inherent relationship between the means 
of transport and its destination.40 The 
railroad station of the past was not an 
integral part of the city. It was located 
outside the traditional city walls and was 
usually regarded as being industrial and 
belonging to the "wrong side of the 
tracks." As an architectural type, it 
clearly belonged to the category of a 
typical 19th century steel and glass prod
uct of the Industrial Revolution. 41 For 
these reasons, the railroad station was 
not a point of attraction for the city 
dwellers. 

Neverthless, the present day stigma of 
the railroad carries over to its' stations, 
but their original function is not what is 
being celebrated. Many of the old "union 
stations" have been given facelifts and 
now play very different roles. Union 
Station in St. Louis, MO. is a prime 
example of the adaptive reuse of an 
obsolete infrastructure entity. The one 
time great train shed has been trans
formed into a people place of a different 
kind, a hotel and shopping mall. Other 
stations have been converted into muse
ums that offer a reflection into their own 
respective pasts. Even railcars have been 
taken far from their natural settings to 

24 
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become everything from small restau
rants to large storage units. All of these 
instances reflect the Amercian preoccu
pation with the rails. 
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Figure T-1. Three primary functions 
basic to Maglev technology 

context 

Like any other means of transportation, a 
rail system provides a medium for moving 
things from one place to another. Yet the 
way in which it accomplishes this 
distiguishes it from the other means of 
transportation. 

Transportation on roads and canals makes 
a technical distinction between the route 
and the means.42 These two characteris
tics exist independently from one another 
because individual movement of vehicles 
is technically possible. 

A rail system operates in an opposite 
way. Route and vehicle become techni
cally conjoined on the rail line: there is no 
leeway between the rails and the vehicle 
running on them. The technology for 
different rail systems may change but the 
common need for a guidance system 
remains the same. 

Technology 
The high speed rail system being imple
mented for the Texas TGV is on of Maglev 
technology. Maglev vehicles are sus
pended above a guideway by magnetic 
fields. Maglev technology is used to 
accomplish three primary functions as 
illustrated in Figure T-1: (1 )levitation or 
suspension, (2) propulsion, and (3) guid
ance. Magnetic forces can perform each 
of these functions, although a non-mag
netic prime mover like a linear induction 
motor could be used for propulsion.43 
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Figure T -2. Suspension systems 
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context 

There are two types of suspension sys
tems available for vehicle levitation -
electromagnetic suspension (EMS) and 
electrodynamic suspension (EDS) (figure 
T-2).43 

II Shrinking space II 
The new nigh speed train will operate at 
speeds over 200 miles per hour. In a 
sense this brings cities and communities 
closer together.44 However, the distance 
in miles is still the same. Time becomes 
the measure of distance, as in "Dallas is 
an hour away" or "Austin is an hour and 
half from here". Figure T-3 shows the 
direct relationship between time and dis
tance relative to the new high speed 
technology. Seven Texas urban areas 
and DFW Airport would be intercon
nected, allowing more than two-thirds of 
the state's poplulation to commute be
tween its major cities. There will be 
service to more than ten million Texans 
and 321 communities located within 30 
miles of the stations. 46 
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context 

The proposed site for the new high speed 
rail station is located on the western edge 
of the central business district. The 
immediate structures aroung the site are 
Union Terminal, Ferris Plaza, the Dallas 
Morning News, Reunion Arena, Reunion 
Tower, and the Hyatt Regency Hotel. 
Each of these structures are rich both in 
architectural style and historical impor
tance which must be responded to in the 
final design of the rail facility. 

Union Terminal 
•• 1 Once a neglected railroad station, Union 

Terminal has become an accepted mem
ber of Dallas' cultural society. The 1914 
structure, designed by Jarvis Hunt of 
Chicago, was incorporated in the late 
1970's into the Reunion District west of 
downtown. Back in 1914, the eight 
railroads that built and owned the Union 
Station were operating a total of 51 trains 
a day and as many as a quarter of a million 
passengers a month would pass through 
the station.46 Today because of transpor
tation technology and urban growth pat
terns, two Amtrak trains are left operating 
into and out of the Dallas station. The 
white glazed brick, Beaux-Arts structure 
has now been converted into a multi-use 
facility. The original passenger con
course now houses club and dining facili
ties; former railroad office areas have 
been rented to private tenants; and the 
Amtrak ticket office and waiting area 
share space with a City of Dallas informa
tion booth.47 
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Ferris Plaza 
George Kessler's 1 911 master plan for 
Dallas called for a network of parks and 
landscaped boulevards throughout down
town. Ferris Plaza, in front of Union 
Station, is a remnant of that largely 
unbuilt City Beautiful scheme and sixty 
years after its completion remains one of 
the finest public spaces in the city. 48 Four 
entrances, each with a series of low 
steps, lead to a large fountain that pro
vides the focal point, as in a Renaissance 
town square. Its circular base wall and 
sloping grass sides form a protective bowl 
in the middle of the space inviting people 
to engage the plaza at any angle. 49 

Reunion Arena 
In the Spring of 1980, the City of Dallas 
welcomed, to the western edge of the 
CBD, a new multipurpose complex called 
Reunion Arena. The arena is located to 
the south of Reunion Tower and due west 
of the proposed rail station site. Designed 
by HKS, Inc., the arena is used for a large 
variety of public functions: sporting 
events, circus shows, rock concerts, and 
trade shows. Among architectural circles, 
Reunion Arena is celbrated for its struc
tural ingenuity. A 412' clear span space 
frame, the largest of its time, forms the 
roof of the arena. Amazingly, the space 
frame is supported by only eight 6' dia. 
reinforced concrete columns. At night, 
the structural system is exposed, through 
its clear glass enclosure, by lighting 
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by lighting positioned on the perimeter of 
the frame.60 

Hyatt Regency and Reunion Tower 
Designecl in . the . mid . 70's by. Willi(lm 
Beckett and Associates~ :.·the t'iy~tt ~e
gency hotel· and Reunign Tower quickly 
became the new symbol·of Dallas, an
choring· the west end of downtown and 
adding a stunning element to the skyline. 
The Hyatt is a 1 000 room hotel formed 
from a cluster of twelve cubes and col
umns finished in a reflective glass. Re
union Tower is a 50 story observation 
tower formed of four slender reinforced 
concrete cylinders and topped by three 
levels of activity, all of which are en
circled by a geodesic dome. 61 The dome 
is lighted at night with an infinite number 
of lighting patterns. These two structures 
work together to help set Dallas apart 
from other cities by providing a genuine 
landmark that expresses architecturally 
many basic qualities of late twentieth 
century Dallas. 
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County Statistics (1980) 

context 

Dallas, Texas - Dallas County 
Elev: 440' 
Lat. (N) 32° 51 II Long. (W) 96° 51 II 

Location 
The Dallas - Ft. Worth metroplex is lo
cated in North Central Texas, approxi
mately 250 miles north of the Gulf of 
Mexico.62 

Climate 
The general climate is humid -subtropical 
with hot summers. It is also continental, 
characterized by a wide range in annual 
temperature extremes. The highest tem
peratures of summer are associated with 
fair skies, westerly winds, and low hu
midities. Winters are mostly mild with 
surges of short-lived extreme cold. 53 

Normals 
Average daily maximum temp: 77°F 
Average daily minimum temp: 55°F 
Mean: 66°F 
Relative humidity: 

Morning: 82% 
Afternoon: 53% 

Wind: 10. 7mph (S) 

Precipitation 
A large amount of the annual preciptation 
results from thunderstorm activity, with 
occasional heavy rainfall over brief peri
ods of time. April and May receive the 
most rainfall while July and August are 

31 



.............. -·me::·----= - •• 
context 

"MM'IIIO'=t ••• 11' ••• • .... 

relatively dry. Hail can be expected only 
two to three times a year. Snowfall is 
extremely rare. 53 

#of inches 1992: 29.46" 

Physical features 
The terrain of this North Central Texas 
county is mostly flat, draining to the 
Trinity River and its tributaries. Soil is 
heavy blackland, with sandy clays in the 
western portion. Minerals include sand, 
gravel, cement, stone, and clays. 54 

Topography of site 
Refer to resource notebook. 

(all statistical information gathered from 
National Oceanic and Atmospheric Ad
ministration- Dallas station. Based on the 
normals, means, and extremes for 1992.) 
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Post Office Square 
Boston, Massachusetts 
Ellenzweig Associates, Architects 

Post Office Square is located in the heart 
of downtown Boston an for all appear
ances seems to be a queit spot within the 
urban context. It does function well as an 
"escape" from the daily pressures for the 
workers in the nearby office buildings. 
However, underneath the surface (liter
ally) it functions as a purely utilitarian 
infrastructure project - a parking garage. 

The garage serves 1400 cars and extends 
seven levels below grade. The garage's 
vehicular ramps, located on the main 
avenues, are not engaged and are hardly 
noticed because pedestrians are encour
aged to enter the park on brick paths at 
the corners and side streets. A small cafe 
is also incorporated to invite to the area. 55 

The architect seized the opportunity to 
create a heightened sense of "place", an 
"event" within the context, rather than a 
neutral, gray utility. He brought people to 
the place and gave Boston's financial 
district a new civic center. 
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Figure F-1 : Cycle of activities at a multi-modal 
exchange (terminal). 56 
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facility type: 

proposed site: 

facility scope: 

A High Speed Rail Terminal 

The proposed Dallas CBD (central busi
ness district) station site is located near 
Union Station just west of downtown. 
Refer to site plan (figure F-2). The site is 
highly accessible from the downtown 
area and from outlying areas via the 
expressway system that focuses on down
town Dallas. The site also utilizes the 
existing rail corridor and rail right-of
ways. 

It has been proposed by Texas Fastrac, 
Inc., a corporation of private investors 
responsible for developing the high speed 
rail system, that the existing facilities at 
Union Station be adapted to handle an 
inter-modal (figure F-1) system involving 
high speed rail technology, a DART light 
rail system, bus transfer seNices, and 
existing Railtran and Amtrak seNices. 67 

This program has taken the position that 
the existing facilities are inadequate to 
serve such a system. Therefore, it is 
proposed that Union Terminal continue 
its present role as a multi-use building, 
featuring banquet facilities, private of
fice space, and city information seNices. 
The existing rail seN ices shall.~lso remain 
at their present location within the termi
nal. Union Station will then funtionally 
complement the new high speed rail 
terminal by providing traditional rail ser 
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Figure F-2: Site plan. 

facility research 

vices and helping to create an overall 
environment that is not soley associated 
with transportation and infrastructure. 

The proposed facility will be an at-grade 
platform station incorporating both high 
speed rail technology and to some capac
ity, the existing Railtran and Amtrak ser
vices. The new platforms serving the 
high speed rail will be built at existing 
trackage level, displacing some existing 
or presently committed track space. The 
new station will also incorporate bus 
drop-offs, connection to DART light rail, 
and connections to Union Station for 
patrons wishing to use Railtran or Amtrak. 
On the interior, the station should provide 
necessary spaces for station funtions; 
ticketing, waiting, baggage handling, con
cessions, and other passenger facilities. 

The new terminal will be one of 90 origin/ 
destination choices offered by the high 
speed rail system that will be connecting 
Dallas - Ft. Worth to Houston to Austin 
and San Antonio (figure F-3). 58 However, 
most of these stops in the system will not 
be fully functioning terminals but rather 
pick-up I drop-off points along the route. 
This gives the proposed terminal a height
ened sense of functional responsibility 
towards its users. 
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Figure F-3: Routes and Destinations 

-- - facility research 

Parking 
Based on ridership numbers and past 
station studies, the proposed facility shall 
incorporate both short term and long term 
parking. 50 short term spaces should be 
provided while long term parking should 
serve up to 700 private automobiles. 
Also, a holding area for 125 rental cars 
should be provided directly adjacent to 
the station. 59 
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Atocha Railway Station 
Madrid, Spain 
Jose Rafeal Moneo, Architect 

The scope of the Atocha Railway Station 
is very similar to the proposed rail termi
nal at Union Station. Moneo was faced 
with the challenge of combining four 
different rail services into a single com
plex; subway service, commuter rail, 
long-distance rail, and supertrains. Also, 
a late 1 9th century train shed added a 
contextural issue that had to be ad
dressed. 

The four stations are sunken below the 
surrounding roads and each station has 
its own level. The stations create a 
complicated section which Moneo uni
fied by connecting the concourse of each 
with a powerful yet simple architectural 
statement: a drum. The drum rises above 
ground and is the only visual clue to the 
location of the the actual stations. 

A special challenge existed in the design 
of the long-distance platform. The plat
form became the connecting point be
tween the old and the new. Moneo had 
to design a roof form that would not 
compete visually with the arch of the old 
train shed. His solution rejected the usual 
single span structural system of many a 
station, opting instead for a grid of col
umns which were coordinated into the 
plan layout of the platforms. This system 
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created a flat canopy form because the 
very nature of a beam and column system 
does not allow for an expansive, open 
space. 50 
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Figure A-1: Flow Patterns of Transportation System. 

activit>; analysi~ 

How does one approach the task of 
designing a successful high speed rail 
station? In answering this question, other 
questions are raised concerning required 
spaces, necessary square footage, and 
proper spatial relationships. However, 
none of these questions can be properly 
answered without first studying and un
derstanding the inherent activities of a rail 
facility. 

First of all, the primary activity provided 
by the rail facility is transportation. This 
activity not limited exclusively to the 
transporting of people but also the haul
ing of light freight. However, the main 
objective is to design a station for the 
satisfaction and pleasure of its users. 

The diagram on the left describes - in a 
language associated with transportation 
- a cycle of activities performed by a 
typical user ofthe rail facility (figure A-1 ). 
61 Each of the transportation activities 
carries with it a specific function and , in 
turn, a derived space or spaces. It is also 
important to understand that these de
rived spaces cannot be properly posi
tioned in relation to one another without 
first understanding the user "flow pat
terns". Again, atthis point it should not be 
a question of how much or how many but 
rather what is a rail station, how is it 
utilized, and what are user expectations? 
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origination 

users: 

estimated # of users: 
( @ peak times ) 

user needs: 

related activities: 

related spaces: 

activity analysis 

Arrival at the mass transit station by an 
alternate mode of transportation with the 
intention of using the high speed rail to a 
future destination. 

Users who have traveled from home, 
work, or nearby accomodations within 
the city of Dallas or surrounding commu
nities. 

Estimated 13,500 daily riders originating 
in the Dallas area. These users have been 
diverted from existing transportation 
modes within the city (i.e. car, air, etc.). 

A decisive point of origination, an en
trance. 
Clear orientation and circulation to the 
next activity. 
Separation from various vehicular trans
portation modes utilizing the same point 
of origination. 

orientation 
obtaining information 
ticketing 

entry lobby 
information area 
ticket area 
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orientation 

users: 

estimated # of users: 
( @ peak times ) 

user needs: 

related activities: 

related spaces: 

activity analysis 

To become aware of one's immediate 
surroundings, then choosing a particular 
course of action towards the next activ
ity. 

Daily users originating at the station. 
Arriving passengers of the incoming trains. 

Estimated 13,500 daily riders originating 
at the station. 
300- 350 passengers per incoming train. 

Clear visual and physical access to the 
next activity. 
Overall view of facility to provide visual 
clues to location of particular areas. 

origination 
obtaining information 
arrival 
transferring 

entry lobby 
secondary lobby 
concourse 
platforms 
information area 
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obtaining information 

users: 

estimated # of users: · 
( @ peak times ) 

user needs: 

related activities: 

related spaces: 

activity analysis 

Obtaing information about the rail service 
including arrival I departure times, rail 
station circulation plan, and location of 
ammenities. 

Users originating at the facility for imme
diate or future use of the rail service. 
Users arriving on an incoming train. 
Users leaving the rail facility. 
People using a particular ammenity at the 
station. 
Users coming to pick-up an arriving pas
senger. 

1 0 - 1 5 people who might also be pur
chasing tickets. 

Central and highly visible location to 
prevent confusion. 
Separation from, but in close proximity 
to, major circulation areas. 
Adequate space for many users to obtain 
similar information. 
Adequate lighting and visual communica
tion. 

originating 
arriving 
waiting 
ticketing 
transferring 
termination 

information area 
entry lobby 
ticket area 
concourse 
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ticketing 

users: 

estimated# of users: 
( @ peak times l 

user needs: 

related activities: 

related spaces: 

activity analysis 

Obtaining a ticket for travel on the rail 
service to a pre-determined destination. 

Users originating at the facility for imme
diate or future use of the rail service. 
Users arriving on an incoming train who 
wish to transfer to another. 
Users wanting to purchase advanced 
tickets to be used at a later date. 

30 - 40 people 

Separation from, but close proximity to, 
major circulation areas. 
Close proximity to rail service information 
area. 
Adequate personal space for each indi
vidual because inherent waiting in ticket 
lines. 
Overal central location to all activities. 

origination 
orientation 
obtaining information 
transferring 
termination 

ticket area 
information area 
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waiting 

users: 

estimated # of users: 
( @ peak times ) 

user needs: 

related activities: 

related spaces: 

I 

Act of passing time until the next activity 
is instigated or decided upon. 

Users waiting on concourse or platform 
areas for next train. 
Users in baggage claim area. 
Users in ticket area. 
Users having a transfer layover. 

300 - 400 people in concourse area 
1 50 - 200 people in platform area 
20 - 25 people in ticket area 
200 - 225 people in baggage claim 
670 - 900 people total 

Separation from major circulation areas. 
Sufficient personal space for each indi
vidual. 
Heightened level of comfort so as to help 
distract the annoyance of waiting. 

boarding 
deboarding 
transferring 
ticketing 
baggage claim 

concourse 
platforms 
ticket area 
baggage claim area 
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amenities 

users: 

estimated # of users: 
( @ peak times ) 

user needs: 

related activities: 

related spaces: 

~ activity analysis 

Activities which complement the overall 
functioning of the facility by providing 
services for users waiting for a train or 
arriving via the rail service .. 

Users waiting for the next activity. 
Users arriving on an incoming train. 
Users coming to the rail facility because 
of a particular ammenity, not to use the 
rail service. 

1 00 - 1 50 people 

Varying degrees of privacy for each 
ammenity based on the character of the 
activity. 
Clear visual and physical access to the 
ammenity. 
Close proximity to the major circulation 
areas. 

waiting 
arriving 
originating 
obtaining information 

concourse 
platforms 
entry lobby 
lease space 
conference 
restrooms 
vending 
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arriving 

users: 

estimated # of users: 
( @ peak times) 

user needs: 

related activities: 

related spaces: 

activity analysis 

Entering the mass transit station via the 
high speed rail. 

Users originating from other points along 
the route who are terminating in Dallas or 
transferring to a future destination. 

300- 350 passengers per incoming train. 

Clear visual and physical access to the 
next activity. 
Overall view of the facility for initial 
orientation. 

orientation 
obtaining information 
departure 
transferring 
termination 

concourse 
platforms 
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deboarding 

users: 

estimated # of users: 
(@ peak times) 

user needs: 

related activities: 

related spaces: 

activity analysis 

Circulation of arriving passengers from 
transportation vehicle, orientation, the 
proceeding to next activity. 

Users originating from other points along 
the rail transportation route who wish to 
transfer, terminate, or use ammenities at 
the Dallas station. 

300-350 passengers per train. 

Adequate space to empty transportation 
vehicle during the boarding of new pas
sengers. 
Initial overall view of facility for orienta
tion. 
Clear visual and physical access to the 
next activity. 
Adequate vehicular I user separation. 

arriving 
orientation 
transferring 
termination 
boarding 

concourse 
platforms 
amenities 
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baggage claim 

users: 

estimated # of users: 
(@ peak times) 

user needs: 

related activities: 

related spaces: 

activity analysis 

Retrieving luggage upon arrival to the rail 
station before departing the facility. 

Users who do not intend to transfer to 
another train but rather use a particular 
amenity or terminate their use of the rail 
station. 

200- 225 people. 

Close proximity to the deboarding area 
Adequate personal space and circulation 
in the area 
Direct access to the termination pqint 
within the facility to ease the carrying of 
baggage. 
Close proximity to the rail service infor
mation area. 

arriving 
deboarding 
obtaining information 
termination 

platforms 
baggage claim area 
baggage handling room 
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boarding 

users: 

estimated # of users: 
(@ peak times) 

user needs: 

related activities: 

related spaces: 

activity analysis 

Natural gathering of users at entry points 
on the transportation vehicle, entering, 
and then circulating inside vehicle. 

Users originating from the Dallas area. 
Users who are transferring from another 
line of transportation. 

300-350 passengers per train. 

Adequate personal space to allow gather
ing without crowding. 
Sufficient separation between transpor
tation vehicle and waiting passengers 
until vehicle comes to a stop. 
Overall flexible boarding area to allow for 
overlapping activities such as deboarding 
from train. 

transferring 
departing 
waiting 
deboarding 

concourse 
platforms 
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departing 

users: 

estimated # of users: 
( @ peak times ) 

user needs: 

related activities: 

related spaces: 

•• activity analysis 

leaving the mass transit station via the 
high speed rail. 

Users originating at the station from the 
Dallas area. 
Users who have transfered from another 
train. 

300-350 passengers per outgoing train. 

Clear point of departure. 
Overall view of the facility for heightened 
sense of departure. 
Clear information about future destina
tion. 

obtaining information 
waiting 
boarding 
arriving 
transferring 

concourse 
platforms 
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transferring 

users: 

estimated # of users: 
( @ peak times ) 

user needs: 

related activities: 

related spaces: 

activity analysis 

The act of changing from one line of 
transportation to another which might 
involve a change in direction or a brief 
layover. 

Users originating and arriving from other 
points along the route who do not intend 
on terminating at the station. 

200 - 225 people 

Adequate circulation space for each indi
vidual between the different lines of trans
portation. 
Circulation path should not interfere with 
the path of train. 
Clear visual and physical access from the 
waiting and ticketing areas. 
Overall view of station for orientation. 

orientation 
obtaining information 
ticketing 
waiting 
arriving 
departing 

concourse 
platforms 
information area 
ticket area 
ammenities 
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terminating 

users: 

estimated # of users: 
( @ peak times l 

user needs: 

related activities: 

related spaces: 

activity analysis 

No longer needing transportation ser
vices or ammenities of rail station. End 
use of facility by circulating towards a 
destination outside the rail station. 

Arriving users who do not wish to transfer 
to another line of transportation. 
Users who have finished using the 
ammenities of the rail station. 

175- 200 people 

A decisive point of termination. 
Direct access to terminating point from 
preceeding activity. 
Access to ticketing or inforamtion areas 
for future use of the facility. 

orientation 
obtaining information 
ticketing 
arriving 
baggage claim 

entry I exiting lobby 
information area 
ticket area 
baggage pick-up area 
ammenities 
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administrating 

users: 

estimated # of users: 
( dialy basis J 

user needs: 

related activities: 

related spaces: 

activity analysis 

The management, coordination, and pro
motion of rail services so as to provide an 
efficient, user friendly environment. 

Users who are employees of the rail 
facility and are exclusively involved in the 
daily management of the facility. 

25 -30 people 

Separation from, but close proximity to, 
transportation activities and the users of 
those activities. 
Possible separate entrance for accessibil
ity and security purposes. 

operations 

offices (various sizes) 
conference room (various sizes) 
lounge 
storage 
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operations 

users: 

estimated # of users: 
I daily basis ) 

user needs: 

related activities: 

related spaces: 

activity analysis 

Providing the necessary functions such 
as communications, baggage handling, 
train and rail maintenance, security, and 
other miscellaneous services for an effi
cient, streamlined environment. 

Individuals employed by the rail facility 
who are trained to perform certain duties 
within their respective division. 

1 0 - 1 5 baggage handling personnel 
1 0 - 1 5 freight handling personnel 
5 - 8 communications personnel 
5 - 8 maintenance personnel 
5 - 8 security personnel 
3 - 5 ticketing personnel 
3 - 5 custodial personnel 

41 - 64 personnel total 

Optimum functional location and adequate 
square footage to carry out their respec
tive duties efficiently and effectively. 

administrating 
( all transportation activities ) 

baggage handling area 
freight handling area 
communications room 
security offices 
maintenance area 
ticket area offices 
custodial area 
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Figure SA-1: Space Relationships 

space analysis 

There are four basic types of spaces that 
must be dealt with in the design of the rail 
facility: transportation, administration, 
operations, and amenities. Figure SA-1 
gives a brief description of the spatial 
relationship of these spaces to one an
other. On the following page, Figure SA-
2 offers a more detailed diagram involving 
the breakdown of the general spaces and 
their respective relationships. 

The transportation spaces and the inher
ent nature of the rail lines seem to be the 
governing factors in the diagrams. If 
these spaces are not funtionally efficient 
for the everday users, the rail facility, as 
a whole, fails. 
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Figure SA-3: Schematic layouts of Concourse 
area. 

concourse 

estimated # of users: 
(@peak times) 

area: 

performance criteria: 

adjacent spaces: 

space analysis 

transportation spaces 

Serves primarily as a waiting, rest, and 
transfer area for train passengers. The 
areas of rest and waiting should not be an 
interruption to the major circulation pat
terns of the users (figure SA-3). Seating 
for approximately 300 people should be 
provided. 

400 people 

12,000 sq. ft. 
(30 sq. ft./person) 

Long span structural system to create 
large open space. 
High level of combined artificial and natu
ral lighting. 
Artificial lighting to be indirect and lo
cated such that it is not subject to vandal
ism. 
Durable materials and finishes for high 
pedestrian movement and ease of main
tenance. 
Sound absorbing materials used when
ever possible due to large number of 
occupants. 
Isolation of vibration from trains in adja
cent areas. 
An adequate number of "people movers" 
such as escalators, elevators, and stairs. 

amenities 
ticket area 
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platforms 

rail lines 

Figure SA-4: Platform layout 

platforms 

estimated # of users: 
( @ peak times ) 

space analysis 

Functions as the immediate boarding I 
deboarding area for train passengers. It 
is also used by people opting not to wait 
in the concourse area. Depending on the 
desired layout, there will be a designated 
number of platforms positioned parallel to 
the rail lines (figure SA-4). Seating may 
be desired but should not interfere with 
the boarding and deboarding of passen
gers. There should be a high degree of 
separation between user circulation pat
terns and the path of the train until 
boarding and deboarding. 

300 people I platform 

area: 8000 sq. ft. I platform 
(25 sq. ft. I person) 

performance criteria: Appropriate structural system to create 
large open space. 
High level of combined artificial and natu
ral lighting. 
Artificial lighting to be indirect and lo
cated such that it is not subject to vandal
ism. 
Durable materials and finishes for high 
pedestrian movement and ease of main
tenance. 
Sound absorbing materials used when- · 
ever possible due to large number of 
occupants. 
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Figure SA-5: Ticket area layout 

adjacent spaces: 

ticket area 
information area 

estimated # of users: 
( @ peak times ) 

area: 

performance criteria: 

--· space analysis 

An adequate number of "people movers" 
such as escalators, elevators, and stairs. 

baggage claim 
ticket area 
amenities 

Designated area to purchase tickets or 
obtain information about the rail service. 
This area should be positioned along a 
major circulation axis, central to the entire 
facility. Adequate separation is needed 
between people waiting in the ticket lines 
and the major circulation area (figure SA-
5). Baggage check-in also occurs in this 
area. 

40 people 

1000 sq. ft. 
(25 sq. ft. I person) 

Moderate level of combined artificial and 
natural lighting. 
Artificial lighting to be indirect and lo
cated such that it is not subject to vandal
ism. 
Durable materials and finishes for high 
pedestrian movement and ease of main
tenance. 
Sound absorbing materials used when
ever possible due to noise made by 
baggage. 
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adjacent spaces: 

entry lobby 

estimated # of users: 
( @ peak times l 

area: 

performance criteria: 

space analysis 

Provide a conveying system to move 
baggage from ticket area to baggage 
handling area. 
Visual access and clarity of rail service 
information. 

baggage handling area 
platforms 
concourse 
entry lobby 

Serves as the initial origination or orienta
tion point within the facility. Space must 
be centrally located and provide a clear 
visual and physical access to other spaces 
(figure SA-6). Also serves as the termina
tion point for users wishing to leave the 
rail facility. 

30 people 

600 sq. ft. 
(20 sq. ft. I person) 

High temperture control because of prox
imity to exterior doors. 
Moderate level of artificial and natural 
lighting. 
Artificial lighting to be indirect and lo
cated such that it is not subject to vandal
ism. 
Durable materials and finishes for high 
pedestrian movement and ease of main
tenance. 
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adjacent spaces: 

baggage claim 

estimated # of users: 
( @ peak times ) 

area: 

performance criteria: 

-- space analts~ 

Sound absorbing materials used when
ever possible due to pedestrian move
ment. 

ticket area 
information area 
amenities 

Area to retrieve luggage before departing 
the rail facility. Some seating should be 
provided while waiting for the baggage to 
be unloaded, sorted, and delivered via a 
conveying system from the baggage han
dling room to the claiming area. It is 
possible that some of the necessary 
square footage can be shared with a 
adjoining platform provided user circula
tion patterns are not interrupted (figure 
SA-7). 
225 people 

9000 sq. ft. 
(4500 sq. ft./space) 
(20 sq. ft. I person) 

Moderate level of combined artificial and 
natural lighting. 
Sound absorbing materials used when
ever possible due to noise made by 
conveying system and large number of 
occupants. 
Durable materials and finishes for high 
pedestrian movement and ease of main
tenance. 
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adjacent spaces: 

baggage lockers 

estimated # of users: 
( @ peak times ) 

area: 

performance criteria: 

adjacent spaces: 

entry I exit lobby 
platforms 

Area providing locker space for users 
wishing to store baggage or other per
sonal items while they use a particular 
amenity at the station (i.e. bar area, retail 
space, conference room) or partake in an 
activity within the city. Approximately 
25 - 30 lockers of various sizes should be 
provided in close proximity to the bag
gage claim area (figure SA-7). 

30 people 

600 sq. ft . 
(300 sq. ft. I space) 
(10 sq. ft. I person) 

High level of direct artificial lighting. 
High degree of security for stored articles. 
Durable materials and finishes for high 
pedestrian movement and ease of main
tenance. 

baggage claim area 
platforms 
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Figure SA~8: General office relationships. 

administrative spaces 

Office space for terminal personnel who 
supervise the daily business operations of 
the rail facility. This space shall consist of 
independent offices and some open of~ 
fice planning (figure SA-8). Allow for 
future expansion. 

station manager 
asst. station manager 
train superintendent 
public relations director 
financial manager 
bookeepers 
secretaries and receptionists 

12 people 

300 sq. ft. open office plan 
700 sq. ft. general offices 
1000 sq. ft. total 

Moderate level of indirect artificial light
ing at computer terminals. 
High level of direct artificial lighting at 
desks. 
High acoustical separation from main 
activity in rail terminal. 
Materials with high acoustical properties 
such as acoustical tile and carpet. 
Normal ventilation and temperature con
trol. 
Exterior views for psychological purposes. 
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general office space 
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adjacent spaces: 

conference room 

estimated # of users: 
( @ peak times ) 

area: 

performance criteria: 

adjacent spaces: 

lounge 

estimated # of users: 
( @ peak times l 

area: 

conference room 
secondary entrance 

space analysis -- -

Serves as an area to hold office meetings 
or meetings with outside groups or indi
viduals. 

15 people 

375 sq. ft. 
(25 sq. ft. I person) 

Allow for flexibility for alternate functions 
(figure SA-9). 
High level of direct artificial lighting at 
conference table. 
Moderate level of natural lighting in over
all space . 
High degree of acoustical separation from 
general office space. 
High level of acoustics within space itself. 
Normal ventilation and temperature con
trol. 

general offices 

Small break area for the administrative 
personnel (figure SA-1 0). 

8 people 

160 sq. ft. 
(20 sq. ft. I person) 
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performance criteria: 

lounge 

w -
general office space adjacent spaces: 

Figure SA-1 0: Lounge storage 

area: 

restrooms 

area: 

space analysis 

High level of direct artificial lighting at 
counter space. 
Materials and finishes that can be easily 
maintained, 
Equipped with adequate food storage and 
light food preparation appliances, 
Moderate ventilation for smells and heat 
produced. 

general offices 
restrooms 

Area set aside for file storage or adminis
trative office supplies. Area may be 
divided into multiple spaces. 

250 sq. ft. 

Separate facilities for men and women 
and separate from the general user facili
ties of the main terminal. 

160 sq. ft. 
(80 sq. ft. I restroom) 
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Figure SA-11: Schematic section and plan layout 
of baggage handling area 

baggage handling area 

estimated #of users: 
( daily basis l 

area: 

performance criteria: 

adjacent spaces: 

space analysis 

operations spaces 

Serves an an area to load, unload, and 
sort baggage from trains. A conveying 
system connects the train itself, the bag
gage check-in I ticketing area, and the 
baggage claim area, keeping these three 
types of luggage separated at all times. 
Close proximity to the rail line is a neces
sity for ease of loading and unloading 
(figure SA-11 ). 

15 people 

4500 sq. ft. 
(25 sq. ft. I person + space needed for 
conveying system.) 

High level of direct artificial lighting at 
conveyor belts. 
Moderate level of artificial lighting in 
overall space. 
High level of ventilation and increased 
cooling because of heat produced by 
machinery. 
Durable materials and finishes because of 
baggage handling. 
Sound absorbing materials used when
ever possible due to nature of space and 
noise produced by machinery. 

baggage check-in 
baggage claim 
platforms 
rail line(s) 
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Figure SA-12: Freight handling area 

freight handling area 

estimated # of users: 
I daily basis ) 

area: 

performance criteria: 

adjacent spaces: 

commumcataons 
train scheduling 

space analysis 

Functions as an area to load, unload, sort, 
and temporarily store light freight being 
shipped via the rail system. There should 
also be a loading dock for trucks bringing 
in or picking up freight (figure SA-12). 

10 people 

2500 sq. ft. 
(25 sq. ft. I person + storage +general 
space needed for efficient operation). 

Direct access to the train for ease of 
loading and unloading. 
Adequate "vehicular" space for the 1 - 2 
forklifts involved in the freight handling 
process. 
Moderate level of direct artificial lighting. 
Moderate level of natural lighting in over
all space. 
Increased ventilation and cooling because 
of heat produced by machinery. 
Durable materials and finishes because of 
freight handling. 
High level of security. 

rail line(s) 

General office space containing commu
nications equipment vital to the overall 
functioning of the rail facility. The per
sonnel in this area are responsible for train 
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estimated # of users: 
( daily basis ) 

area: 

performance criteria: 

adjacent spaces: 

ticket area offices 

estimated # of users: 
( daily basis ) 

scheduling including early arrivals, de
lays, or cancellations. A high level of 
coordination with the ticket offices, other 
rail stations, and the individual trains 
ensures daily travelers of reaching their 
destinations (figure SA-13). 

5 people 

200 sq. ft. 
(25 sq. ft. I person +equipment space) 

Moderate level of indirect artificial lighting 
at computer terminals. 
High level of direct lighting at desks . 
Normal ventilation and temperature con
trol. 
High degree of separation from electrical 
and mechanical services to reduce inter
ference with communications. 
High level of acoustical properties. 

ticket area offices 
trainmen's lounge 

General office space for personnel in the 
ticket area I baggage check-in area. These 
offices are for employees only and are 
usually directly related to the communi
cations I train scheduling services (figure 
SA-14). 

5 people 
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area: 

performance criteria: 

adjacent spaces: 

mamtenance 
custodial area 

estimated # of users: 
( daily basis l 

area: 

fflt". 
space analysis 

200 sq. ft. 
(20 sq. ft. I person +general circulation 
between sales counter and offices) 

Moderate level of indirect artificial lighting 
at computer terminals. 
High level of direct artificial lighting at 
desks 
Materials with high acoustic properties to 
absorb noise made by train passengers 
waiting in line. 
Normal ventilation and temperature con
trol. 

ticket area 
communications area I train scheduling 
concourse 

Area to perform light maintenance on the 
incoming trains and for the facility itself. 
Adequate space must be provided for the 
storage of maintenance and janitorial 
machinery and tools. Also, an area 
furnished with lockers, restrooms, and 
showers should be provided for the per
sonnel. General office space may be 
included (figure SA-15). 

5 maintenance personnel 
3 custodial personnel 

400 sq. ft. 
(25 sq. ft. I person + storage) 
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Figure SA-16: Trainmen's lounge 

performance criteria: 

adjacent spaces: 

trainmen's lounge 

estimated # of users: 
( @ peak times ) 

area: 

performance criteria: 

space analysis 

Moderate level of direct artificial lighting 
in overall space. 
High level of ventilation for chemicals and 
machinery. 
Durable materials and finishes due to 
nature of work being done in space. 
Normal temperature control. 

locker rooms 
storage 
mechanical rooms 

Area for train engineers and stewards to 
rest and relax before departing the facil
ity. Amenities such as lockers, showers, 
and restrooms should be located nearby. 
There will also be some degree of connec
tion to the communications area (figure 
SA-16). 
12 people 

360 sq. ft. 
(30 sq. ft I person) 

High level of acoustical separation from 
other activities. 
Equipped with adequate storage and light 
food preparation appliances for conces
sions from vending area, 
Moderate ventilation due to heat and 
smells produced. 
High level of direct artificial lighting at 
food prep counters. 
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adjacent spaces: 

employee lounge 

estimated # of users: 
( @ peak times ) 

area: 

performance criteria: 

adjacent spaces: 

locker rooms 

space analysis -
Moderate level of indirectartificiallighting 
in overall space. 
Materials high in acoustical properties 
such as carpet and plush furniture. 

locker rooms 
communications area I train scheduing 

Smail break area for operations person
nel. This area may share space with the 
trainmen's lounge because of similar 
activities (figure SA-17). 

15 people 

300 sq. ft. 
(20 sq. ft. I person) 

High level of acoustical separation from 
other activities. 
Equipped with adequate storage and light 
food preparation appliances. . 
Moderate ventilation for heat and smells 
produced. 
Moderate level of indirect artificial lighting 
at counter tops. 

locker rooms 
trainmen's lounge 

Separate facilities for men and women 
equipped with an adequate number of 
lockers and showers (figure SA-18). 
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estimated # of users: 
( @ peak times ) 

area: 

performance criteria: 

adjacent spaces: 

security offices 

estimated # of users: 
( @ peak times ) 

area: 

performance criteria: 

space analysis 

20 people 
( 1 0 people I locker room) 

800 sq. ft. 
(400 sq. ft. I locker room) 
(25 sq. ft I person + necessary space for 
amenities) 

High level of ventilation because of smells, 
heat, and humidity produced. 
Non - slip flooring for safety purposes. 
Moderate level of indirect artificial lighting 
for overall space. 
Easily maintainable surfaces. 

trainmen's lounge 
employee lounge 
maintenance I custodial area 

General office space for security person
nel. Adequate space should be provided 
for surveillance equipment including TV 
monitors and computer terminals. There 
will be a communications connection 
with personnel stationed at different points 
within the rail facility. 

3 people 

150 sq. ft. 
(20 sq. ft. I person + equipment space) 

Moderate level of indirect artificial lighting 
at computer terminals. 
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Figure SA-19: Strategically located security "stations". 
Indicated by shaded areas. 

adjacent spaces: 

security "stations" 

estimated # of users: 
( @ peak times ) 

area: 

performance criteria: 

performance criteria: 

space analysis ···- .. 
High degree of separation from electrical 
and mechanical services to reduce inter
ference with communications. 
Normal ventilation and temperature con
trol. 

administration 
communications area I train scheduling 

Strategic points within the rail facility 
where security is most needed. These 
spaces should have an overall view of a 
particular area to interrupt or prevent 
disruptive behaivor and be easily acces
sible by users of the transportation ser
vices (figure SA-19). 

6 people 

240 sq. ft. 
(40 sq. ft. I station) 

Moderate level of direct artificial lighting 
at desks. 
Non-confining space (not enclosed) space 
for quick reaction to problems requiring 
security measures. 

all transportation spaces 
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estimated # of users: 
( daily basis ) 

concourse area: 

performance criteria: 

Figure SA-20: "Activity pockets" complementing 
concourse and entry lobby. adjacent spaces: 

conference rooms 

estimated # of users: 
( daily basis ) 

area: 

space analysis 
- m 

amenities 

Shell space set aside within rail facility for 
leasing by retail establishments, a small 
restaurant, or commercial services. This 
area plays an important role in making 
the rail facility an "event" in the context 
to be enjoyed by all, not just travelers. 
The optimum location for the lease space 
would be near the front entry or incorpo
rated in the context of the concourse. 
(figure SA-20) 
N/A 

2500 sq. ft. 

1- 1 . 5 story space with high level of 
flexibility depending on function. 
Lighting, ventilation, and acoustics to be 
determined when space is leased and 
used for a particular function. 
Direct access from areas of waiting. 

entry lobby 
concourse 

Facilities rented to business travelers and 
outside groups for meetings and semi
nars. 

N/A 

2000 sq. ft. 
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lation patterns. 

performance criteria: 

adjacent spaces: 

car rental 

estimated # of users: 
( daily basis ) 

area: 

performance criteria: 

space analysis , .......... __ == 

Variable levels of indirect and direct arti
ficial lighting. 
High degree of acoustical separation from 
transportation activities (figure SA-21 ). 
Normal ventilation and temperature con
trol 
Allow for flexibility and equipotentiality 
within spaces. 

entry lobby 
concourse 

Designated areas set aside within the rail 
facility for car rental agencies to provide 
their services to departing travelers. A 
sales counter and small office should be 
provided for each agency. This area 
should be located along a major circula
tion path but not interfere with the flow 
patterns (figure SA-22). 

5 offices 
(2 people I office) 

150 sq. ft. I office 
(25 sq. ft. I person + general circulation) 
750 sq. ft. total 

High level of direct artificial lighting for 
desk work 
Moderate level of indirect artificial lighting 
at computer terminals. 
Normal ventilation and temperature con
trol. 
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adjacent spaces: 

concessions & 
vending 

estimated # of users: 
( @ peak times ) 

area: 

performance criteria: 

adjacent spaces: 

telephones 

area: 

performance criteria: 

restrooms 

area: 

concourse 
entry lobby 

space analysis 

Areas around concourse and platforms 
providing vending items during waiting 
periods of the typical user flow pattern 
(figure SA-22). 

NIA 

1 00 sq. ft. I space 

High level of direct artificial lighting for 
making vending selections. 
Direct physical and visual access from 
waiting areas. 

concourse 
platforms 

Areas dispersed along major circulation 
axes for visitors' communication needs 
(figure SA-22). 

50 sq. ft. I space 

Some degree of acoustical separation 
from major transportation spaces. 
Moderate level of direct artificial lighting. 

Separate facilities for men and women 
located along major circulation axes (fig
ure SA-22). 

200 sq. ft. I restroom 
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teller machines 

estimated # of users: 
( @ peak times ) 

area: 

performance criteria: 

adjacent spaces: 

space analysis 

Areas around concourse and platforms 
for user to obtain money and complete 
other banking transactions. 

N/A 

50 sq. ft. I space 

High level of direct artificial lighting. 
Direct physical and visual access from 
waiting areas. 
Positioned along a major circulation axis 
but not interrupting user flow (figure SA-
22). 
Moderate level of security. 

concourse 
platforms 
entry lobby 
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SPACE SUMMARY 



~ I I t»....., space summary .,., .t.,.,.,.-==y== "' 
,.,_ rem ........ ..............!Mil!!!.l!!e!IMM Z' 

\ 
area: est. # of users sq. ft./user sq. footage x # ot spaces total sq. footage 

transportation 
concourse 400 30 12,000 1 12,000 
platforms 300 25 8000 4 32,000 
ticket I info area 40 25 1000 1 1,000 
entry lobby 30 20 600 1 600 
baggage claim 225 20 4500 2 9,000 
baggage lockers 30 10 300 2 600 

administration 
general offices 12 25 *1000 1 1,000 
conference room 15 25 375 1 375 
lounge 8 20 160 1 160 
storage 250 1 250 
restrooms 80 2 80 

operations 
baggage handling 15 25 *4500 1 4,500 
freight handling 10 25 *2500 1 2,500 
comm. I sched. 5 20 *200 1 200 
ticket offices 5 20 *200 1 200 

, maintenance 8 25 *400 1 400 
·trainmen's lounge 12 30 360 1 360 
employee lounge 15 20 *300 1 300 

· locker rooms 10 25 *400 2 800 

security office 3 20 *150 1 150 
security "stations" 6 40 6 240 

amenities 
lease space 2500 2,500 
conference rooms 2000 2,000 
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- • NW'"'M"C - .. - nm:rnw=w:MC'M'..,m=w· 
space summary 

area: est. # of users sq. ft./user sq. footage X #of spaces total sq. footage 

car rental 2 25 *150 5 750 
concessions - - 100 4 I 400 I 
restrooms - - 200 6 1,200 
teller machines - - 50 4 200 
telephones - - 50 4 200 

- ·-- -- ·- ·- -

subtotal: 73,965.00 sq. ft. 

mechanical area + 1,479.30 sq. ft. 
(net sq. ft. x 2%) 

net sq. footage: I 75,444.3Q sq. ft. 
X 1.3 

usable sq. footage: 1 9s,o77.5~ sq. ft. 
X 1.2 

gross sq. footage: 1117,693.111 sq. ft. 

parking I 
users +rental 795 -----·-··- ·--·-_________ j employees 80 

---· · · ·-~----- · ·-- ·· 

total 875 270 

- - -----· ·· ·- - ·- - - -- -··-- ·· - - ··- -- · - ---~~ -----

236,250 - 236,250.00 sq. ft. 

. 353943i1l1 tot. project sq. footage I ... _, ... -. + l sq. ft. 
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COST ANALYSIS 



·-- sm.-

building cost 

parking cost 

gross sq. footage: 

cost per sq. ft. :62 

cost analysis -
117,693.11 

X $75.00 
·- . - - ·- --- - - -- -- - -- - -----· - -- - . - - -- ----- ------ - - - --- -- - --- - -- -- -- -- --- -- ---· - -- -- ---- - --- - --·------ ----- - -- --

building cost: ~8,626,983.2§ 

short term parking: 
(surface parking) 
(less than 30 min.) 

sq. ft./parking 
space: 63 

sq. ft. subtotal: 

cost per sq. ft.:64 

short term total: 

long term parking: 
(parking garage) 
( 1 25 rental + 700) 

cost per space: 65 

long term total: 

short term total: 
---· ---- -- - ---- ---

parking cost: 

50 

X 270 

13,500 

X $1.81 

$24,435 

825 

X $6208.00 
$5,121,600 

+ $24,435 

~5,146,035.0Q 
r:t'Wt*Ms1f =ww= am r nn=rnm = 
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- • 
facility research 

RZZif-~JDlll =nr =----· ·mr 

endnotes I works cited facility research 
56 Hoel, Lester A., Roszner, Erwin S., and 
Lin, Feng-Bor, Design of Urban Transpor
tation Interface Facilities: State of the 
Art., pg. 34. 

57 Richardson, John., HKS, Inc. Personal 
interview. 04Nov93. 

58 Refer to resource notebook for informa
tion gathered from Plan and Map Book, 
Texas Fastrac, Inc. 

59 Ibid. 

60 Davies, Colin, "Grand Terminus", Ar
chitecture, Jan. 94, vol. 83, no. 1, pg. 63-
69. 

activity anaylsis 
61 U. S. Dept. of Transportation, Design 
of Transportation Interface Facilities. A 
Procedural Guide. Final Phase I Report, 
Washington D. C., June 1977. (adapted 
to fit program). 

space analysis 
Refer to resource notebook for informa
tion gathered from Plan and Map Book, 
Texas Fastrac, Inc. 
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facility research 

cost analysis 
62 Baker, John B. Mclarty Baker Asso
ciates. Personal interview. 12Jan94. 

63 Refer to resource notebook for formula 
and calculations. 

63 Ibid. 

65 Weant, Robert A., Parking Garage 
Planning and Operation. Eno Foundation 
for Transportation, Inc., Conn., 1978. 
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