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Introduction 

In his 1982 treatise on the criticality of urban growth and theory: The 
Architecture of the City, Aldo Rossi speaks of the concept of the urban artifact, 
the element (or perhaps monument) that is built around and into its urban 
context. The urban artifact can be many things and accomplish many tasks 
in the functional sense, yet the urban artifact exists to serve the city and its 
environment (Rossi 1982, 22). 

In addition to the concept of the urban artifact, Rossi classifies certain 
artifacts as primary elements; elements that are as Rossi states as: "those 
elements capable of accelerating the process of urbanization in a city (Rossi 
87)." That is indeed the very crux of what is to be accomplished here in 
Farmers Branch. 

As of a 2000 record, the suburban community of Farmers Branch, Texas had 
a stable population of 27,508; relatively small in comparison with the larger 
neighbor communities of North Dallas. Farmers Branch's problem arises in a 
lack of that which Rossi speaks of with pride and joy as being the very 
essence of a city; the primary elements and critical urban artifacts of a city. 
This is not necessarily a bad thing in the context of modern American 
suburbia; residents of Farmers Branch are more than content with doing their 
shopping, commuting to work, or enjoying leisure time elsewhere in Dallas 
while enjoying the high quality of living in the residential areas of Farmers 
Branch. 

Yet, out of this two seemingly unrelated variables appear: the need to create a 
vital urban center for Farmers Branch itself, and the need to improve another 
not yet mentioned problem in North Dallas; the traffic congestion of 
commuting to and from Central Dallas. What is needed in this situation is an 
urban artifact that accelerates the process of urbanization while providing the 
value-added service by becoming an instrument of transportation into the 
Dallas city center for those who do not wish to tackle Dallas auto traffic. 

Fig. 1.01: The city center of Lucca, Italy. Here, the formation of an ancient urban 
artifact in the form of a Roman amphitheater has become the formation of the 
"heart" of the city after some centuries of urban growth (Rossi 1982, 169). • 
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The Transit Village: "Killing Two Birds With One Stone" 

The premise that providing a centralized urban center improves the 
qualitative aspects of the urban environment is in fact at question here. A 
small urban community such as Farmers Branch, Texas; landlocked and 
nestled among the sprawl of surrounding communities and developments, 
has unfortunately lacked the centralized point of urban interaction so 
necessary in the development of a truly successful mixed-use urban center. 
This is where the idea of the transit village in a Dallas suburb begins to take 
hold. 

A concept developed by Michael Bernick and Robert Cen/ero in the 
mid-1990s, the transit village is nothing more than a compact and integrated 
mixed-use community, which is naturally centered around the transit station 
as a center of interaction and transport to other centers of urban activity, 
including shopping, workplaces of various types and other residential centers 
(Bernick and Cervero 1997, 5) (in this case, other centers sited along the 
DART LRT-North line). 

The purpose here is to provide a multimodal transit center which integrates 
the existing and new networks of bus transit, residential commuter traffic and 
light rail into a singular point of urban interaction. By doing this, the new 
transit terminus becomes the instigator of new urban growth in a region of 
Farmers Branch, Texas which, previous to now, has been unable to provide 
a critical mass of residential, commercial and human interaction. 

To accomplish this, the transit village, as well as the transit terminus itself, 
must accomplish certain goals to instigate such positive urban change. 

Fig.1.02: The Mamaroneck Station on the New York-New Haven Une. The 
concept of the transit village is not a new one; Mamaroneck existed as a transi| 
community that tunneled into New York City before 1900, and today the 
community continues to thrive. Currently, a lush park surrounds the north side 
of the station (Bernick and Cervero 1997, 274). 
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These elements to the ideal "transit village" include (Bernick and Cervero 
1997,7): 

1. Enhanced mobility and environment - the transit system must 
demonstrate the ability to provide a more successful and less tedious 
solution to the existing transit and traffic problems that Dallas commuters 
face. As well, the environment itself must include improvements in the 
ecological and residential character that makes the area more enticing for 
future inhabitants. 

2. Pedestrian friendliness - the integration of so many vehicular transit 
systems (car, bus and light rail) is one of the pivotal problems to this design 
challenge. In doing this, the environment of the pedestrian must not be 
hindered or sacrificed, but instead it must be enhanced. 

3. Alternative suburban living and working environments - while one segment 
of the user populous for this transit terminus will be outside commuters, the 
transit terminus must be designed to facilitate future urban growth in 
adjacent properties and sites. 

4. Neighborhood revitalization - future growth after construction of the transit 
terminus will be directed in part to provide some sort of rehabilitation and 
revitalization to the existing residential and commercial community. The 
infusion of economic growth and increased urban activity will aid in 
accelerating this process. 

5. Public safety - the environment around and in the transit terminus must be 
public-friendly, with clear access and visibility of areas of activity. Future 
urban and economic growth will also aid in improvements in security and 
public safety through the infusion of public police and fire protection assets. 

Fig. 1.03: The Do Rossio Rail Center in Portugal was designed in the 1920s but 
in the mid 1990s had a proposal for a new addition of rail services, retail 
shopping and pedestrian space to enhance the mobility, services and 
environment for users arriving and departing there. The new rail center shown 
at the bottom in blue (Edwards 1997, 11). I 
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6. Public celebration - as in many public spaces and places of 
public interaction throughout the world, public pride and interest will add to 
an increase in public activity in the site area in question. Therefore, the 
transit terminus and other adjacent growth in the urban environment should 
be designed in such a way as to provide excellent public atmospheres and 
venues for indoor and outdoor activities. Outdoor restaurants, plazas and 
parks will only add to improving the flavor of the urban environment, and part 
of that can be accomplished with the terminus itself. 

Two of the afore mentioned elements necessary to the transit village. 
Neighborhood Revitalization and Public Safety will be discussed later in detail 
as two of five major project goals adopted for the design of the rail facility 
itself. 

By accomplishing these six steps, the result will be an infusion of 
economic growth, public and private investment in properties and the interest 
and fen/or of a public seeking a positive urban environment in which to live. 
Yet, to accomplish this, the centerpiece of this future transit village lies in the 
creation of a central station; a transit terminus, which here will sen/ice 
commuters traveling the new Dallas Area Rapid Transit (DART) Light Rail-
North line. 

BART Station 

Fig. 1.04: A transit village proposed for the Hayward Terminus of the BART line, San 
Francisco Bay Area, 1995-96. Bernick and Cervero's concepts of the elements of 
neighborhood revitalization and public celebration are shown in excellent form here. 
Proposed new mixed-use residential and commercial developments branch out from 
the new station and integrate with the surrounding existing community (Bernick and 
Cervero 1997, 201). 
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The Station in IHistorv 

Few building typologies in the history of architecture have developed and evolved so quickly as 
the railway station, and this evolution of architecture, defined by economic, socio-cultural and 
most importantly technological innovations has brought about a new era in the American rail 

Station. Requinng more than a stop; a location of embarkation or offloading for passengers, the 
rail Station has re-emerged in America in its multimodal role. Here, people are linked via vanous 

transportation modes into one cohesive space. It has become clear that the automobile is the 
dominant transportation factor in the United States today, but there are ways to integrate its use 

into the rail station. As for the American rail station, once a relic thought destined for 
obsolescence, a new wave of rail-bound mass transit in cities like San Francisco, Los Angeles, 

St. Louis and Dallas have resurrected the need for the rail station, in its new suburban and 
multimodal form. Though far different from its origins in the pragmatic creation at Darlington in 

1820s England, the importance and benefits of the rail station cannot be underestimated. 

The Impact of Precedence on the Rail Station 

Though often coupled with a different set of socio-cultural and economic criterion and goals, the 
contemporary concept of railway architecture in Europe has undoubtedly had its impact on 

railway architecture here in the United States. Being the nurturing source of railway architecture 
in its infancy, nations like the United Kingdom and others have proven the power of the railway 
terminal as a catalyst to urban growth and activity. Railway terminals like Santiago Calatrava, 
Amsler and Rueger's Stadelhofen Station in Zurich best exemplify this, where a new influx of 

railway architecture invigorates a local community despite seeming aesthetically and stylistically 
incompatible with its aged surroundings. 

On the other hand, in the United States, rail architecture has most certainly become of source of 
growth in its contemporary applications, yet many approaches have been used in recent years 

to accomplish this in a multimodal form. In the case of the new Gateway Transportation Center 
in St. Louis, a successfully integrated multimodal transit center including services for Greyhound 

buses, LRT rail and Amtrak rail, the entire facility was built into and around the existing 
superstructure of an overhead interstate freeway. The situation will be little different in 
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Farmers Branch, where the mass of industrial buildings and overhead freeways of St. Louis is 
replaced with the vegetation and spattering of buildings around the proposed project site. 

Much like in facilities like Robert Venturi's rail station at Princeton University in New Jersey, a 
response to the history and vernacular of that site and its surroundings is much like that which 

must be accomplished in Farmers Branch. 

Responding to the Site 

After reviewing the various bioclimatic issue of the proposed project site, including vehicular 
traffic impact, solar patterns, solar reflectivity and heat gain, drainage and vegetation on site, it 

becomes clear that the existing site is truly an eclectic site in eclectic surroundings. With a 
mean width of some 242 feet and a north-to-south length of over 1500 feet, the existing parking 
lots, roadways and vegetation make the project site look like three distinct units rather than one 

cohesive whole. Yet, with the ample space of some 8.3 acres on site available for the facility, 
and the natural linear dynamic of a rail terminal being very in tune with the linear nature of the 
physical site, the opportunity exists to provide a new facility that experientially combines and 

synthesizes the eclectic nature of the existing site into one harmonious and cohesive form. 

The User 

Thanks to the efforts and studies of Robert Cervero and Michael Bernick regarding BART (Bay 
Area Rapid Transit) growth in the suburbs of San Francisco, we have a measurable, 

contemporary and compatible source of data which helps us to identify our primary user group 
in an effort to design to meet their needs. In this case, we determined the most dominant close-

range (transit village) users were both men and women in the 25-34 year age range, with 
employment in the professional and management fields and who earn more than $60,000 

annually. From this, design ideas and concepts in the facility design can be oriented to meet 
the needs of this user group specifically, as well as other user groups of course. 
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Enistemolnnv 

Railroad architecture has, or would have, a dignity of its own if it were 
left only to its work (Parissien 1997, 7). 

-John Ruskin, 1849 

The steam/rail locomotive, yet one of many innovative technologies 
which appeared in the hse of the industrial revolution, is as much of a 
piece of transportation hardware as it is a catalyst in architectural 
development. Nikolaus Pevsner, in his typological treatise and 
catalog, The History of Building Types, was quick to assert that "The 
building of railway stations presupposes the existence of railways" 
(Pevsner 1976, 225). 

The Beginning of Rail Architecture: 1826-1850 

The world's first rail station opened at Darlington, England in 1826 to 
service a line to Stockton, some twenty-five years since the first steam 
carriage "expehment" was carried out by inventor Richard Trevithick 
(Parissien 1997, 7)(Pevsner 1976, 225). These were simple, function-
oriented structures when they first appeared. 

Early architectural examples of rail stations, such as the Crown Street 
Station in Liverpool, England (built 1830), were nothing more than 
ornament-less pragmatic responses to the immediate needs of the 
traveling public. In the case of Crown Street, much like many other 
rail stations in England, Europe and the United States, the terminal in 
question was simple and small in scale (Pevsner 1976, 226). Even as 
new architectural examples of rail architecture began to appear, like 
the General Station at Chester, England (built 1848), these buildings 
did not have a dynamic shape or distinctive appearance that could be 
remarkably differentiated from other archetypes. Yet, as the middle 
decades of the nineteenth centun/ approached, rail architecture 
began to take on a shape of its own. 

Fig. 2.01: Crown Street Station, Liverpool (ca. 1830). A simple freight and 
service building and a wood square-set roof canopy over the loading yard was 
all that appeared in these early rail structures. 

Fig. 2.02: The General Station at Chester (built 1847-48). The structure, as 
seen looking at its main fagade, could barely be distinguished from other 
architectural typologies of the day. 
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The Victorian Dynasty of Rail Architecture: 1850-1900 

During the height of the industrial revolution during the latter-
half of the nineteenth century, new, grander designs in rail 
architecture began to appear in train stations throughout 
Europe and America. Much of the changes in rail architecture 
can be credited to both the increase in demand of rail transit 
(particularly in England, who already had amassed some 6,000 
miles of rail line by 18501), but more importantly to the rise of 
iron (and eventually steel) in the structures of rail terminals. 
Joseph Paxton's Crystal Palace exhibition hall, built in London 
in 1850, followed by many other iron and glass structures, 
brought the concept of large-span indoor facilities to reality 
(Pevsner 1976, 245), and within a decade, large-span platform 
halls appeared in the new rail stations in London (at King's 
Cross and St. Pancras), in Paris at the Gare du Nord, and in 
London, New York City, Budapest and other cities. Much could 
be argued that the archetypal development of the exhibition hall 
and railway station were indelibly linked due to their necessity 
for space and large-span halls. 

At the same time, the aesthetic principals of railway architecture 
began to change rapidly as well. National styles of design and 
ornament were beginning to be overtaken by a sweep of 
revivalist styles and eclectic combinations that were so 
prevalent as the beginning of the twentieth century approached 
(Parissien 1997, 44), While the large-span structural designs of 
causeways, platform yards and concourses remained linked to 
the need for iron, steel and glass, movements in the 
architectural styles of the day progressed from Victorian into a 
new Neoclassicism. 

Fig. 2.03: St. Pancras Station, London (Built 1868-69). The concept of the 
"train-shed" begins to take hold as recent innovations in the application of 
structural iron and glass are brought to use in the design of train stations. 

Fig. 2.04: The first Grand Central Station, New York (built 1869-71, designed by 
I.e. Buckhout and J.B. Snook), This American station was an eclectic attempt 
at applying a French ornamental style to a function-oriented building. 
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Neoclassicism and Modernism in the Twentieth Century 

While other architectural movements other than neoclassicism and 
modernism were employed in railway architecture during the twentieth 
century, these two movements were by far the most prevalent and 
recognizable frames of thought used by designers. Neoclassicism 
and the "traditionalists" held a firm grasp of design in the United 
States during the first three decades of the twentieth century (Pevsner 
1976, 232). Many examples in the United States, like the 
Pennsylvania Station in New York, the new Grand Central Terminal in 
New York and the Union Station in Washington all applied a "federal," 
Greek- or Roman-revival style to their facades and finishes. In 
Europe, on the other hand, a combination of social changes and 
theoretical 'backlashes' to the excess of ornament brought about the 
rise of modernism in architecture in the early 1900s. New stations like 
the Karlsruhe station in Germany (1913) and Eliel Saahnen's Helsinki 
Station (completed 1920) best exemplified changes in the application 
of form and ornament to a still-rigid layout of station organization 
(Pevsner 1976, 232). Rail stations were still designed as large-span, 
linear facilities with massive concourses and platform halls. 

The greatest impact on the design and construction of new railway 
architecture during the middle decades of the twentieth century was 
the destructive results of the First and Second World Wars (Pevsner 
1976, 234). Rail stations throughout the world, but particularly in 
Europe were destroyed due to their military value, and the post-war 
years of the late 1940s and 1950s brought a mass of brutal, 
modernist rail stations like the Stazione Termini in Rome (built 1951). 
Yet, it was a change in the dynamic of transportation use that effected 
railway architecture in the United States. The demand of the 
automobile nearly doomed the future of grandeur of rail stations in 
America as railroad use shifted from passenger transport to freight 
transport. 

Fig. 2.05: Union Station, Washington, D.C. (designed by Daniel Burnham, 
completed 1907). The classical revival saw some of its most recognizable work 
in the United States, where modernism was less of a prevalent movement in the 
early decades of the twentieth century. 

Fig. 2.06: The main station at Karlsruhe, Germany (built 1906-13). This is 
considered by many to be one of the first attempts at applying modernist design 
theories to railway architecture. 
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The Rise of Light-Rail Transit 

The passing of the Interstate Highway Act in the 1950s 
effectively secured the dominance of the automobile as the 
predominant form of American transportation, and nearly 
doomed rail transport in the United States to nothing more than 
a source of large-scale freight and yesteryear nostalgia. Yet, a 
new form of rail transportation began to arrive in the United 
States during the last quarter of the twentieth century: Light Rail. 

In his 1997 book on the design and issues of rail architecture; 
The Modern Station, Brian Edwards defines light rail as an 
"elevated [not subterranean], street-based mass transit system 
(Edwards 1997, 165)." Recent large-scale light-rait (LRT) 
projects include an elevated design for Bangkok and the 
Sheffield Supertram in England (see image at right). 

In the United States though, a unique situation has occurred 
which has created opportunities in cities like Dallas. A massive 
number of old and derelict rail lines dot cities like Dallas, and 
thus makes using them rather than constructing new and 
integrated lines into street networks a more cost-effective and 
simplistic solution. 

Fig. 2,07: A head-on view of the Sheffield Supertram in action, Yorkshire, 
United Kingdom. Asides from small LRT lines in the Docklands district in 
London, the 'Supertram' is the only large-scale LRT system in service in 
England presently. Heavy rail and subway transit has long since controlled the 
English rail market (Edwards 1997, 166). 
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Case Studies & Precedents 

Dallas Area Rapid Transit (DART) 
Mockingbird Lane Light-Rail Station Dallas, Texas 

Hellmuth, Obata & Kassabaum (HOK), Architects 
Completed 1999 

After the implementation of a light-rail transit (LRT) system into its 
urban transit system beginning in 1996, DART authorities began to 
expand its "Red" line service north from downtown into the North 
Dallas, Richardson and Piano areas as well as its "Blue" line into the 
White Rock region of Northeast Dallas and into the suburb of Garland 
(Barna 1999, 49). The Mockingbird Station would be the point where 
the red line, which moves parallel with the vital North Central 
Expressway, parts with the blue line, which moves northeast towards 
Garland. As a result, the Mockingbird Station would be a more 
heavily trafficked point, and included heavier user traffic thanks in part 
to its "Park-and-Ride" commuter services (DART 2004, 1). 

HOK, the architectural services provider for 
the facility, instituted using an easily 
recognizable curved "four-arch" system as 
an overhead canopy, not only at Mockingbird 
station, but at stations all along the line. 
Mockingbird was unique for being set 
underground and having little space provided 
for concourses and commercial/ 

retail areas. These areas would be located west of the station in a 
later-developed urban activities center designed by the Dallas office 
of RTKL architecture (Barna 1999, 49). As a result, the commercial 
and urban development boom that has overtaken the area around the 
Mockingbird Station is further evidence as to the value of the "Transit 
Village." 

Fig. 3.01.: View inside Mockingbird Station platform area 

Fig. 3.02,: Proposed urban development around Mockingbird Station site 
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Case Studies Ri Precedents 

Solana Beach Station 
Solana Beach, California 

Rob Wellington Quigley, Architect 
Project Completed 1995 

A new transit rail station was included as part of a large-scale 
$20 million urban development initiative in the San Diego 
suburb of Solana Beach. Here, a site of some 12-f acres 
became the home for new retail venues, restaurants, a movie 
theater complex, low-cost and loft apartment housing, and of 
course the Solana Beach Station, which would act as a central 
point to the new "transit village" created here. 

Quigley was selected for this project mainly because of his well-
known reputation for including and focusing on the concerns of 
members of the community and future users. Thus, during the 
facility design process, a series of workshops were held by the 
Solana Beach City Council, in which the concerns and design 
ideas were both voiced and integrated into the design of the 
new station (Thome 2001, 154). 

The site, located near the vital north-south US Highway 101 
artery, was designed in such a way not to hamper traffic on 
adjacent streets and roadways, while also promoting pedestrian 
traffic and activity. The facility itself is rather small in 
comparison to contemporary European and Urban American 
stations, and thus is reflective of the smaller size and scale of 
the suburban user group found in Solana Beach. The station 
was designed to resemble a Quonset hut, a throwback to the 
large number of such huts that existed in the area as low-cost 
military housing during World War II (Thome 2001, 154). 

Fig. 3.03.: (above) Night view 
looking north into rail station 

Fig. 3.04.: (nght) Similar view of rail 
station entry fagade as seen during 
daytime 
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Solana Beach Station 
Solana Beach, California (Continued) 

Rob Wellington Quigley, Architect 
Project Completed 1995 

As well, the structure itself is situated in the midst of a small, 
vertical palm grove, a further reference to the Califomian 
stereotypical vernacular. The interior of the station is, of course, 
not gigantic, but rather has a small waiting area in place of a 
large concourse for passing commuters. Restroom amenities 
are provided for commuters, but there is no space for retail 
kiosks or other conveniences. 

Quigley included a number of passive, energy-conscious 
design elements into the structure, including the fact that none 
of the entry points into the facility have an airlock or vestibule, 
but rely on the nature of the circulation and waiting area to allow 
cross-ventilation through the space, thus reducing air 
conditioning needs (Thome 2001, 157). 

Despite the contemporary nature of the facility, Quigley 
included a number of vernacular responses in the facility 
including the use of large glass facades on both of the major 
entn/ points which hark back to the "train-sheds" of Victorian 
England, as well as the location of large monument clocks 
located on each of the interior glazed curtain walls; giving 
reference to the large antique clocks seen in the concourses of 
the great rail stations of the world (Thome 2001, 157). 

Fig, 3,05 and 3,06,: Interior images of: (left) main entrance way looking south, 
and (right) detail of seating and waiting area within the small concourse area 

N 
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Fig, 3,07,: South elevation and plan of rail station building. 
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Stadelhofen Rail Terminal 
Zurich, Switzerland 

Santiago Calatrava, Architect and Engineer (with architects 
Arnold Amsler and Werner Rueger) 
Built 1984-1990 

The Stadelhofen Rail Terminal was designed as an addition and 
expansion of both facilities and new line transit to an existing 
nineteenth-century Zurich regional station seen in the left side of the 
photo at right. In utilized local vernacular shapes such as ski-jump 
slopes, garden vines and airplane tails as part of the shape and 
rhythm of the complex. Stadelhofen was one of Calatrava's first well-
known large-scale projects and included an ingenious mixture of 
complex rolled steel joist (RSJ) components with a concrete-
dominated lower structure set into the side of a rolling Zurich hillside. 
The contour shape of the hill naturally dictated the horizontal shape 
and dynamic of the facility, while nearby adjacent structures left little 
room on an already constricted site area (Binney 1995, 115). 

Fig. 3.08.: View of the upper level walkway and lower platform canopy as 
looking north 

seen 

> 
;.0 
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Fig. 3.09.: The above plans show plan of the following: (A) an empirical site plan of the Stadelhofen Rail Terminal in roof plan, with the surrounding environment of Zurich. (B) a close-
scale site plan of the rail center shown again in roof plan format, and (C) a localized floor plan of the farthest northern concourse (plans are not matching in orientation. 
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rpp'i 
Stadelhofen Rail Terminal 
Zurich, Switzerland (Continued) 

Santiago Calatrava, Architect and Engineer (with architects Arnold 
Amsler and Werner Rueger) 
Built 1984-1990 

The lower level concourse area contained spaces for shops, 
restaurants and other retail venues, while the overhead upper level, 
while having vertical circulation access onto the main lower rail 
platform existed as a main connection between urban spaces along 
the hillside above and the community below. A ramp/bridge connects 
the upper platform to the areas below (Binney 1995, 115). 

Fig, 3,10,: Photo looking south down the main rail platform showing the upper hillside 
platform to the upper left while the existing station facility is shown at right beyond. 

Fig. 3.11 and 3.12.: The two sections shown above give some idea as to the 
organization, both horizontal and vertical to the rail station. The station 
services three lines, two outer lines belonging to the original Zurich transit 
system, and the enclosed internal line belonging to the new Zurich regional 
rail expansion network. The section shown above top shows the escalator 
system Calatrava used to get passengers down to the retail shops and 
venues below. The lower section, shown in opposite hand, shows how the 
terminal was cut into the urban hillside. In both sections, a clear division 
exists between the use of concrete and steel in the facility structure. 
Calatrava, often remembered for his use of steel in his designs, was still 
quoted for believing that"... concrete is probably the most noble 
material there is (Binney 1995, 116)." 
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Princeton Train Station Gateway 
Princeton University- Princeton, New Jersey 

Robert Venturi; Venturi, Scott Brown & Associates (VSBA) Architects 
Design Proposed 1995 

Robert Venturi commented upon one of the major goals of this project 
design; 

Campus planning at Princeton has tiistorically combined, balanced, and 
integrated two approaches that can be distinctly defined. The first is 
characterized by the original Nassau Hall complex of buildings, which projects 
unifying axes and balancing symmetry among Classical forms as a point of 
space: the second is characterized by the Holder-Hamilton Hall complex, 
where picturesque and continuous form directs and encloses space and is 
perceived as evolving overtime (von Moos 1999, 106). 

The primary purpose of this design submitted by Venturi was to restore 
and renovate the existing train station located on the southwest portion 
of the Princeton campus. The first and most important issue to the 
design was to maintain a design that was both formally and 
symbolically linked to the existing character, vernacular and context of 
the campus. The primary element to the campus was a monumental 
element in front (west) of the station entry in the form of an open book. 
This form, constructed out of plate steel and primed in finish, had a 
mounted campus map on its outer face to aid students and visitors 
arriving on campus (von Moos 1999, 106). 

In addition, the new gateway was part of a massive campus 
revitalization campaign undertaken by the university and VSBA in the 
1990s that would address the evolving and expanding needs of the 
university. Thus, its design and spatial organization would not only 
have to integrate with the existing urban fabric of the campus, but also 
with the new construction and the urban spaces created out of them. 
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Fig. 3.13.: Master plan map of works undertaken by Venturi, Scott Brown & Associates 
for the expansion of Princeton University in the 1990s (Station seen at bottom left). 

Fig, 3,14,: Aerial view of the Princeton University campus (ca, 1920), The importance of 
meeting the vernacular and contextual requirements of the campus was paramount in 
the design of the train station and gateway (von Moos 1999, 108), 
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Princeton Train Station Gateway 
Princeton University- Princeton, New Jersey (Continued) 

Robert Venturi; Venturi, Scott Brown & Associates Architects 
Design Proposed 1995 

Other components of the station includes an overhanging 
weather canopy for waiting students, as well as a series of bold 
signage pieces that announce the station clearly through the 
tree vegetation surrounding the site (von Moos 1999, 106). 
Because the station sits at the end of the New Jersey Transit 
line, the rail service does not travel through the campus, and no 
provisions are needed for servicing the train or requiring a 
turntable. 

The plan shown at right clearly shows how the proposed 
improvements would be divided. New tree and shrub 
landscaping will provide a "defensible barrier" between the 
pedestrians waiting in the station and the nearby University 
Place Street. The existing rail station structure will remain on the 
south portion of the site, while a new facility is proposed at the 
north corner of the site, with the overhanging canopy connecting 
the two structures parallel with the inbound rail line. 

As well, Venturi proposed that varied paving designs and 
features in the walkways and entry staircases would aid visitors, 
as well as "directional" light poles which run along the 
connecting walkways to the nearby urban spaces and entrances 
to adjacent buildings (von Moos 1999, 106). 
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Fig. 3.15.: Plan of proposed train station improvements 

o 

Fig, 3 16.: Ground-level perspective of proposed improvements looking east 
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Gateway Transportation Center 
St. Louis, Missouri 

Adrian Luchini & Jacobs Facilities, Inc., Architects 
Sverdrup Civil, Inc., Engineers 
Estimated Completion in 2004 

Like many transportation centers being designed currently in 
the United States and Europe to handle the integration of 
multiple modes of transportation, the Gateway Transportation 
Center in St. Louis is located near a major elevated freeway in 
the middle of a dense mixed-use commercial and industrial 
district and near the new Kiel Auditorium; one of St. Louis' 
newest sports venues (Thome 2001, 147). 

Adrian Luchini, the design architect for the Gateway 
Transportation Center as part of Jacobs Facilities, Inc., 
intended the existing roadway superstructure of the elevated 
freeway adjacent to the project site to become a 'gateway' view 
into the site and facility (Thome 2001, 147). The exterior 
paneling and envelope consisted of grids of translucent 
polycarbonate that would 'glow' at night when the interior is lit. 
Other areas and facades, such as the north facades have glass 
curtain walls, so that passengers and visitors can view sights of 
the city from the elevated concourse area. The main concourse 
and activities area are elevated over the main rail transit lines 
and platforms, as seen in the section perspective at right. 

While the transportation center receives visitors through traffic 
from the rail services and internal city mass-transit bus service, 
facilities are included on the upper level for Greyhound long-
range bus service, including loading areas for up to ten buses 
at once (Thome 2001, 149). 

Fig. 3.17.: Rendering showing proposed ramp and stainway into mam entrance 
to transportation center as seen looking south 
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Fig. 3.18.: Elevations of proposed center 

Fig. 3.19.: Perspective section of proposed transit/transportation center showing 
division of rail, bus, Amtrak Train and pedestrian concourse areas 
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Gateway Transportation Center 
St. Louis, Missouri (Continued) 

Adrian Luchini & Jacobs Facilities, Inc., 
Architects 
Sverdrup Civil, Inc., Engineers 
Estimated Completion in 2004 

The overhead photograph, seen at right, 
shows how the new structure 'fits' into the 
existing urban infrastructure, most 
importantly the elevated Interstate Highway 
64. An extended walkway and procession 
gives visitors to nearby sports arenas a 
short walk and easy access to the 
transportation center and its services. 

The plan below right shows how the 
terminal level is organized to provide 
services, tickets and amenities to visitors. 
Greyhound bus operations and ticket sales 
areas are located naturally near the loading 
platform areas for buses on the west side 
of the terminal, while vertical circulation 
areas to the lower rail platforms are located 
on the east side of the facility. The 
Gateway Transportation Center, aside from 
integrating these numerous transit systems, 
also includes restaurants and kiosks for 
user convenience (Thorne 2001, 148). 

Fig. 3.20.: Overhead photograph of proposed transportation center looking west 
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Fig. 3.21.: Plan of the upper (terminal) level of the proposed transportation center 
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St. George Intermodal Terminal 
Staten Island, New York 

Hellmuth, Obata & Kassabaum (HOK), Architects 
Under development as of February 2004 

Developed to replace an existing terminal, the new St. George Terminal is multimodal in nature, 
designed to integrate the critical systems of bus, rail, ferry and automobile transit into one 
singular point. Unlike the original terminal, the new center focuses on improving the aesthetic 
beauty of the site and area as well as reducing any possible negative impact on the 
surrounding waterfront. As a result, one of the project goals for the HOK design team was to 
achieve a certain level of sustainable design that would allow this project to become the 
nation's first intermodal transit center eligible to be LEED 2.0-certified (Leadership in Energy 
and Environmental Design) (HOK 2004, 2). 

3 r 1 r ^ i 

Fig. 3,23.: 3D model rendering of proposed terminal looking south 

Fig. 3.22.: Plan of proposed intermodal terminal showing the concourse (keyed as A), ferry landing 
points (B), and rail access points (C). 

Fig. 3.24,: 3D model rendering showing overhead view into terminal 
concourse. Note floor mosaic of a New York Harbor area map. 
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Context and Site 
General Site Information 

The long, multi-acre site is flanked by: 

To the north, Valley View Lane; a critical, multi-
lane road for Farmers Branch which connects 
the MacArthur and Hackberry Creek Districts of 
North Irving and the Galleria area or North 
Dallas to Farmers Branch. 

To the west, Rossford Road, a four-lane 
viaduct roadway that replaced the old Denton 
Road which still, in many areas parallels the 
existing rail line which is adjacent east of the 
site. 

To the south, derelict property currently owned 
by the City of Farmers Branch. 

To the east, the old Missouri, Kansas & Texas 
rail line now planned to become the new DART 
LRT rail line that will begin in Central Dallas and 
end in Carrollton, the neighboring suburb to 
the north. 

Site Legend 

1. Valley View Lane 

2. Derelict residential properties with an 
assortment of unoccupied small housing 

3. Stemmons Freeway (Interstate Highway 35-E) 

4, Mixed-use residential and light commercial 
area 

5, Existing DART "Park-and-Ride" bus terminal on 
site 

6, Residential area to the northeast •^ • ' ? ^ ' ^ . , . 
Fig, 4.01 
in green, 

: An aerial photograph of the site area in Farmers Branch, Texas. The building site is shown 
while the proposed DART LRT North Line is shown in red. 
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Zoning Color Legend: 

Commercial and Retail Areas 

Residential Areas 

Light Industrial Areas 

P m Municipal Property 

Fig. 4.02.: Color-coded zoning and building use plan of site and surrounding area interposed over 
aerial photograph. 
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Existing Conditions : Site Photographs (Refer to key plan below for the location and direction of image) 

Fig. 4.03.: View looking north toward the Rossford Fig. 4.04.: View looking northeast towards 
Ave. / Valley View Lane lighted intersection. Red brick intersection of Old Denton Road and Valley View 
building in the distance is an SBC Communications Lane. A mixed-use small shopping center can be 
telephone relay center. seen in the distance. 

Fig. 4.05.: View looking east along the side of Oak 
Street as it 'dead-ends' into Old Denton Road. A 
small line of raised earth beyond Old Denton Road 
denotes the old MK&T rail tracks (new LRT line). 
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Context and Site 
Existing Conditions : Site Photographs I 

Fig. 4.09.: Image looking north from the intersection 
of Oak Street and Old Denton Road toward Valley 
View Lane in the distance. Old Denton Road has not 
been upgraded in years and is due to be removed. 

Fig. 4.10.: View looking southwest toward existing Fig, 4,11,: View looking north along the side of Rossford 
City of Farmers Branch Parks & Recreation dept. Street showing the rear of the afore mentioned storage 
storage building on site due to be removed. In the building and Lexington Academy private school building 
distance, a group of various tree types can be seen, seen in the distant left. 

I 
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Existing Conditions : Vehicular Traffic 

Existing Status: 

The primary flow of adjacent vehicular traffic occurs north of the site, 
along Valley View Lane; an arterial street for the City of Farmers 
Branch. It is also important to note that Interstate Highway 35-E, also 
known as Stemmons Freeway, runs parallel to the site some 200 
yards to the west. After the City of Farmers Branch realigned 
north/south traffic through Rossford Street instead of Old Denton 
Road in 2001, traffic on Old Denton Road dwindled only to departing 
or arriving DART buses, ver/ intermittent auto traffic, and 'funnel' 
traffic from nearby Bee Street. Rossford Street, on the other hand, is 
a concrete-paved four-lane roadway which now supports north/south 
traffic from Carrollton in the north down to Interstate Highway 635 in 
the south. 

Proposed Response: 

As a result, Rossford Street and Valley View Lane become the 
critical vehicular tunneling devices onto and off of the facility site. 
Old Denton Road and Oak Street, which move through the site, 
become superfluous and unnecessary traffic bodies, and any traffic 
impact that would be created by their loss would need to be 
addressed by redirecting Bee Street through to Rossford Street. 
Visibility and noise control become the only other major issues of 
note. While it is important to inform drivers on either major street of 
the purpose and identity of the new rail facility (either by form, 
signage or other design method), landscaping, site work and built 
forms will need to be utilized to control noise mainly from Valley View 
Lane. 
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Existing Conditions : Heat Gain and Solar Reflectivity 

Existing Status: 

The impact of heat gain and reflectivity due to the nature of materials 
and surfaces throughout the facility site and area can have an 
adverse effect upon user comfort during peak heat months (June-
August). On this site in particular, a number of readily-identifiable 
area of high heat gain can be found. The most noticeable area is of 
course the existing DART "Park-and-Ride" parking lot, a concrete 
parking area located in the center of the proposed site. Of course, 
this lot, along with the shown area of Old Denton Road and Oak 
Street are all due to be removed, all of which are the major sources of 
heat gain on the existing site. 

Proposed Response: 

Of course, as will be later identified in the spatial analysis, new 
parking areas will have to be provided to service LRT commuters 
and to replace the existing parking area on site. Undoubtedly, such 
areas of large-scale paving will be a major source of heat gain on 
site. To combat this, a major part of any outdoor parking area will 
need to be the installation of intermittent landscaped islands and 
peninsulas that will provide some shadow and absorption to the 
strong Dallas summer heat. As well, existing tree areas will need to 
remain if at all possible to preserve existing areas of shadow and 
solar absorption. 
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Existing Conditions : Water Drainage 

Existing Status: 

As the previously shown photos have identified, there is little slope 
change on the existing facility site. The diagram below illustrates the 
following: there is a slight crown on the southeast corner of the grassy 
area north of Oak Street and a noticeable crown along the centerline 
of the existing railroad tracks that will become the new DART LRT line. 
Due to the scale and size of the diagram below, the following slope 
issues could not be shown: there is a small swale (@ 2-3' deep) 
running parallel between the MK&T rail line and Old Denton Road. 
This appears to have a great deal of importance as a water runoff 
device, and continues south towards Rawhide Creek (Farmers Branch 
largest natural water feature). 

Proposed Response: 

Drainage will still be an issue once Old Denton Road is removed 
and elevation of existing rail line changes, so that either a new swale 
somewhere on the site or a series of drainage outlets to discharge 
surface water will be needed when the new facility is built. Given the 
fact that a rail platform for boarding and unloading passengers will 
sit exactly where the existing swale lies, the latter solution seems 
more practical and less intrusive to meeting the needs of 
commuters. As well, a new drainage system can be designed and 
utilized in storm drains and lines under the rail platform to 
accomplish this same task of diverting runoff water. 
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Existing Conditions : Solar Activity 

Existino Status: 

Farmers Branch, being a North Texas city located inside the 
Tropic of Cancer, is a location in which the altitude of the sun 
must be taken in account during the facility design to account 
for direct sunlight infiltration into daylit spaces, canopied areas 
and fagade windows and curtain walls. A specific chart 
showing the fluctuation in monthly solar altitude in Farmers 
Branch is shown at nght, and the peak solar altitudes are as 
follows: Highest on June 21 s' @ 79.95° above south ground 
and lowest on December 21̂ 1 @ 34.35° ASG. 
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Fig. 4.12.: Compilation chart of solar 
altitude angles for all year (Gronbeck 
2000) 
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Proposed Response: 

This will, of course effect late morning east, 
south and west facades the greatest, yet it 
is important to note that with such a high 
summer solar altitude, shading and 
diffusing devices can ven/ easily guard 
facades from over-exposure without 
requiring a great deal of span. Lower 
altitude winter sunlight can be allowed into 
these same facades without any change in 
the position and location of solar diffusion 
elements or overhangs. I 
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Existing Conditions : Existing Vegetation 

Existino Status: 

While a majority of the proposed facility site is devoid of major tree 
growth (due in part to the "Park-and-Ride" parking area), there are 
nonetheless several excellent trees and growth areas along the 
1500-1- foot-long, 240 foot-wide site. Those growth areas of 
importance on and off the site include: 1. A cluster of 14-20" caliper 
live oaks on the north end of the site; 2. a dense line of miscellaneous 
trees 50-60' feet in height opposite the rail tracks; 3, A number of 
small red oaks or cedars planted around the existing "Park-and-Ride" 
waiting area; 4. A number of large-caliber elms and oaks around the 
existing storage building, and 5. a dense cluster of elm, mulberry and 
oak on the south end of the facility site. 
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Proposed Response: 

One of the phmary goals in the design of the outdoor spaces and 
landscaping for the facility is to attempt to utilize as much of the 
existing tree growth on site as possible. If any tree has to be 
removed, it is recommended that transplanting the tree could be 
tried (in the case of the smaller red oaks and cedars located around 
the existing DART "Park-and-Ride" station on site). As for areas like 
items " 1 " and "5" below, those tree growth areas should be 
preserved and utilized for various landscaping and site work 
purposes in an effort to enhance the site through existing 
landscaping. 
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User Profile 

During the mid-1990s, Michael Bernick and Robert Cervero, 
researchers with the National Transit Access Center (NTRAC), 
instituted a series of surveys and studies to a large group of Northern 
Californian suburbanites who live in proximity to the then expanding 
Bay Area Rapid Transit (BART) network of subways and rail systems, 
At the time, BART administrators were considering expanding the 
existing network to service more outer suburban communities, 
including Pleasant Hill, Del Norte and Hayward (to mention a few) 
(Bernick and Cervero 1997, 142). 

Bernick and Cervero asserted the need for transit villages to be 
created at and around the proposed station sites, in an effort to 
revitalize and energize these communities, as well as to entice urban 
traffic. In conducting their studies, Bernick and Cervero decided on 
presenting pictorial surveys to local residents to get their opinion, and 
astonishingly, this method had never been used before by BART in 
their previous studies. In these visual surveys, Bernick and Cervero 
presented residents with images of different proposed transit village 
communities, each with varying densities of population. As well, they 
gathered statistical data on age, income and employment of each of 
the surveyed respondents (Bernick and Cervero 1997, 144). 

The results of these surveys show what groups would be interested in 
living and/or using such transit villages in their daily lives. For profiling 
the goals of this project (which will be included later in this section), we 
will refer to the BART statistics as a gauge to defining the profile of the 
average user of a Farmers Branch LRT user. In the study, the clear 
majority of user in the study is the 25-34-year old (post-college 
graduate) user. He or she is often a professional in his or her field of 
discipline and is more often than not averaging an annual income of 
$30,000 to $60,000 or more (Bernick and Cervero 1997, 153). 

Griggs 
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Fig. 5.01.: Graph table showing results of BART simulated respondents survey 
in terms of preference by age group. 
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Fig. 5.02.: Graph table showing results of BART simulated respondents survey 
in terms of preference by level and position of employment. 
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Client Profile (Continued) 

Group I: Statistical data results of users living inside the 'transit 
village' (or within a one-half mile of the transit station) (Bernick 
and Cervero 1997, 154): 

-48% of BART rail users, the predominant age group of users, 
were 25-34 year old individuals (recent college graduates). 

-49% of BART rail users were categorized as managers or other 
professionals within various disciplines. 

-27%, the largest percentage of income group, of BART rail 
users earned $60,000 or more in their household annually. 

Group II: Statistical data results of users living outside of the 
'transit village,' yet within auto commute range of the transit 
station (Bernick and Cervero 1997, 154): 

-54% of BART rail users represent users in the 25-34- and 35-49 
year-old age groups of individuals. 

-32%, the largest group of BART rail users, represent users in 
the managerial and professional job bracket. 

-37% of BART rail users (the largest group) surveyed which live 
outside of the transit village zone represent earns $25,000 
annually or less. 

Annual Household Income, in $1,000 

<15 

I Transit-Based I H Surrounding 
I Housing KM Census Tracts 

Fig. 5.03,: Graph table showing results of BART simulated respondents survey 
in terms of preference by annual household income. I 
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Primary Project Goals: 

1. Provide Successful Multimodal Services to Users 

The only way in which users can favor the use of light rail transit (LRT) services over the existing 
auto commute to Downtown and Central Dallas is if the services at this rail terminal both add 

value and reduce either travel time or "hassle" to commuter transit. 

2. Security to Passengers and Visitors 

Yet another critical goal for this station is to ensure that users and visitors can relax or move 
through the facility with no fears of vandalism, theft or harassment. Also, with bicycle and 

motorcycle traffic expected to rise with the development of a future surrounding "transit village," 
the protection of bikes and motorcycles must be preserved. 

3. Create Future Urban Revitalization 

Although this facility will consist of only the rail station, future economic dynamics and growth 
patterns will undoubtedly incorporate into the surrounding lands around the project site. 

Therefore, the new rail terminal, in addition to its multimodal needs, should be designed to be 
extroverted to the surrounding lands and future growth zones. 

4. Positive Response to Existing Local Vernaculars 

The new rail terminal, as a public facility, should at least in some way, have a physical or 
aesthetic response to the existing vernacular styles of materials, forms and designs of not only 

City of Farmers Branch civic buildings, but existing LRT stations constructed on other DART 
lines in Dallas. 
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Requirements Summary 

In the actual design of this multimodal transit facility, the facility requirements 
undoubtedly require an integration of indoor and outdoor spaces. Indoor 
spaces, such as the concourse and waiting areas where visitors prepare to 
depart via a specific form of transportation or to wait inside due to inclement 
weather must be linked and intertwined with outdoor spaces such as the 
multimodal access areas (bus stop and parking areas) and the rail platform. 
The result is a facility where much of its built environment (including parking 
areas) make up a great majority of the facility space, while the indoor terminal, 
albeit critical, is much smaller. 

In the facility requirements analysis, it was determined that the indoor facility and 
spaces would constitute some 9,094 square feet of net square footage, while the 
outdoor space would constitute some 60,885 square feet of canopied and un-
canopied areas. In the room-to-room qualitative and quantitative analysis, the 
various indoor and outdoor spaces were divided into thirteen major units: 

1. Bike Shed 
2. Commuter Parking 
3. Automobile Drop-Off Area 
4. Bus Stop Area 
5. Main Concourse 
6. Rail Platform 
7. Newsstand Kiosk 

8. Waiting Area 
9. Fast Food Restaurant 
10. Coffee Bar 
11. Ticket Sales 
12. Operations Office 
13. Janitorial / Maintenance 

The following analysis will break down the following: Activities... What specific 
events and activities go on at a regular basis at this proposed terminal and 
spaces should be created to sen/ice them? Quantity... How large and in what 
format should spaces be designed to successfully meet the needs of the user? 
Quality... What design phnciples and methods should be employed in the 
physical design of this facility and its various spaces? Finally, this mass of data 
will be synthesized to produce the result which is this: A multimodal light rail 
transit terminal that meets the goals set out earlier in this program and meets the 
needs of the various users. 

Note 1: The term NSFIUSF ratio refers to the percentage of net 
usable square footage (NSF, the required measured spatial 
needs of a space) and unusable square footage (USF, the utility 
or pragmatic spaces or solids in a space such as mechanical 
areas, restrooms and walls) where the sum of NSF percentage 
and USF percentage must equal 100%. 

Note 2: In all areas of sales and business transactions, the term 
"POS" refers to a point-of-sale, where counter space and 
electronic register are required. In the areas of transit ticket 
sales, additional computer and cash box spaces will be 
required. 

Note 3: Some of the spaces (high-value spaces) will include a 
qualitative review included in the technology & budget section. 
Proxemics refer to the distance and area of privacy enjoyed by 
visitors, users and employees throughout the facility. 
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Activity Analysis: Vehicular-Based 

The first major area of activities that will occur at the proposed multimodal rail terminal is Vehicular-Based activities, where commuters 
and visitors arrive at and interact on the site through the use of various transportation modes (i.e. DART bus, car, LRT train, foot 
pedestrian, bicycle or motorcycle). The following diagram analyzes the various vehicular-based activities that will occur on site. 

Vehicular-Based 
Activities 

DART LRT Train 

Automobile 

DART Regional Bus 

Bicycle / Motorcycle 

On Foot / Pedestrian 

Boarding / embarking onto an LRT train 

Departing the LRT train to get off at Farmers Branch 

Arriving to park in the commuter parking area 

Arriving by being dropped-off via automobile 

Departing via car left in the commuter parking area 

Being picked-up via automobile drop-off area 

Arriving to the bus stop via DART regional bus 

Departing the rail station via DART regional bus 

Arriving and leaving bike in "Bike Shed" area 

Picking up bike from shed and departing rail station 

Arriving on foot to rail station from surrounding area 

Going home or walking elsewhere from station 
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Activity Analysis: Visitor-Based 

The second area of activities that we will explore is the various activities that occur by visitors already within the facility, which we will 
refer to as Visitor-Based activities. Here, passengers, commuters and visitors will interact within the facility, utilizing the various value-
added services offered in the terminal, as well as preparing or waiting to engage in a vehicular-based activity. 

Visitor-Based 
Activities 

Ticket-Related: 

Restaurant and Cafe: 

Waiting Inside: 

Moving Inside: 

Kiosk-Related: 

Purchasing a ticket from a manned ticket booth 

Purchasing a ticket from the automated ticket stations 

Purchasing food or drink from the restaurant 

Purchasing food or drink from the coffee bar 

Waiting in line to purchase food or drink 

Consuming food or drink in the waiting area 

Waiting in the main waiting area 

Waiting in seats on the main concourse 

Waiting in seats outside on the rail platform 

Traveling to the rail platform for a departing train 

Traveling from the platform to leave the station 

Traveling to the waiting area or food service area 

Looking around at magazines/periodicals/products 

Purchasing Magazines/sundries/products at kiosk 
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Activity Analysis: Employee-Based 

The third component of activities engaged in by persons at the proposed multimodal rail terminal is Employee-Based activities. Here, 
employees engage in operations and activities meant for the normal-day function of the terminal and its value-added services. 

Employee-Based 
Activities 

Security Operations 

Ticket Sales 

Restaurant and Cafe 

Janitorial / Maintenance 

Kiosk Related 

Monitoring security of facility from CCTV terminal 

Police performing on-site walk around facility 

Employees selling tickets face-to-face from booth 

Employees removing money from machines to vault 

Employee performing clerical work in office 

Preparing food and drinks for customer 

Cleaning kitchen and preparatory areas 

Selling food and drink items from POS terminals 

General cleaning of the concourse and facility area 

Performing repairs or maintenance of building systems 

Maintaining building site outdoor area 

Spending time on break in operations office area 

Stocking the shelves and maintaining the store 

Selling goods to customers 
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Adjacency Diagram: Master Bubble Diagram 

In the master bubble diagram shown above right, it 
becomes clear how the main concourse becomes the 
circulatory "heart" to the proposed rail terminal. Acting as an 
integrator from incoming and outgoing passengers from the 
LRT rail platform to the multimodal components (i.e. DART 
buses transiting to and from the station, parked automobile 
commuters, dropped-off auto commuters and bicycle and 
motorcycle commuters), the concourse acts as the critical 
space and focus for any architectural expression, much like 
larger rail stations and airport terminal designs. 
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Adjacency Diagram: Positive vs. Negative 

The diagram shown at right is nothing 
more than a matrix analysis of the thirteen 
main spaces identified in the facility 
requirements review. Here, the spaces in 
question are analyzed for one of three 
major questions in relation to other 
spaces: 

1. Does the space have a positive 
relationship (i.e. is direct interaction 
between the two spaces a good thing) with 
another space? 

2. Does the space have a negative 
relationship (i.e. do you not want this 
space to interact with another specific 
space) with another space? 

3. Is the space merely visible from or 
adjacent to another specific space? 

This matrix clearly shows how some 
spaces, such as the janitorial and 
maintenance space, albeit important and 
may need to be connected to certain 
spaces, should be kept out of sight from 
visitors or facility users. 

BUS STOP AREA 
COMMUTER PARKING 
AUTO DROP-OFF AREA 
BIKE SHED (x2) 
MAIN CONCOURSE 
JANATORIAL MAINTENANCE 
OPERATIONS OFFICE 
TICKET SALES 
WAITING AREA 
FAST FOOD RESTAURANT 
COFFEE BAR 
NEWSSTAND KIOSK 
RAILWAY PLATFORM 

NEGATIVE O 
VISIBLE (^ 
POSITIVE • 
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Room Data Sheet: Bike Shed 

Related Goals: 

SECURITY TO PASSENGERS AND VISITORS 

PROVIDE SUCCESSFUL fVlULTIMODAL SERVICES TO USERS 

CREATE FUTURE URBAN REVITALIZATION 

POSITIVE RESPONSE TO EXISTING LOCAL VERNACULAR 

Spatial Facts: 

The Bike Shed, a phenomena of Japanese origin, was created to protect 
bicycles and motorcycles in a covered facility rather than using the precious 
space in adjacent outdoor space near a rail station. The purpose of the bike 
shed is to provide a secure and covered outdoor structure in which bicycles 
and motorcycles can be stored by local commuters traveling to and from their 
home to work via the DART LRT rail network. 

Spatial Needs: 

-Good all day lighting (daylighting + artificial at night) is required as a part of 
the strategic security requirements for the facility. As well, a closed circuit 
security camera system will be provided and connected into the rail terminal 
network. Good all-around visibility into the structure will also aid with security 
and user identification, while despite its peculiar function, ADA and local code 
requirements must be adhered to in its design. 

Area Requirements: 

Two floors of parking area (bicycles above accessible by access ramp @ 1:12 
pitch) and bicycle and motorcycle storage below (Takeyama 1997, 157). 

Capacity: 100 bicycles (@ 15 s.f. per bicycle) 

20 motorcycles (@ 25 s.f. per motorcycle) 

70% NSF / 30% USF 

2860 s.f. 

NSF/USF ratio: 

Area size: 

Immediate Adjacency: 

Concept Diagram (Related Plan): i 

8 e 

rill i-i iiiiii'Ai .IIIIIIIIHIMIIIHIIIIIIIIWI'IUII'II^I 

I ̂  iluoi plai> I -Vn 2fKl f}<xxplan 

Fig. 6.01.: Plan/diagrams of the two-level "bike shed" at Maihara, Shiga 
Prefecture, Japan. In the two plans, the following is shown: 1. lower level bike 
and motorcycle storage, 2. ramp to upper level, 3. upper level bike storage, 
and 4. access stairwell to upper level. 
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Room Data Sheet: Commuter Parking 

Related Goals: 

SECURITY TO PASSENGERS AND VISITORS 

PROVIDE SUCCESSFUL MULTIMODAL SERVICES TO USERS 
Spatial Facts: 

Despite the strategic long-term goal of creating urban revitalization in the 
surrounding areas around the rail terminal site, it must be realized that a great 
percentage of LRT users will be local auto commuters who leave their 
automobiles on site and commute to work via the LRT network. This is much 
like the existing "Park-and-Ride" system employed at locations throughout 
Dallas by the DART authority. A commuter parking area will provide spaces for 
such commuters. 

Spatial Needs: 

-In an effort to reduce heat gain on site due to concrete reflectivity, intermittent 
landscaped islands with tree or shrub growth should be incorporated into the 
parking area. New parking will be constructed of concrete, not asphalt. 

-Sufficient overhead lighting and the use of closed circuit television security 
(CCTV) should be utilized on site. A central covered canopy-way will help 
commuters on days with inclement weather and will connect from the parking 
area directly to the main terminal building. 

Area Requirements: (DeChiara and Crosbie 2001, 993) 

Existing parking on site: 

Proposed parking facility: 
provisions 
ADA-

Area Size: 

@ 100 stalls (9'-0" X 19'-0" type) or 
provisions for 150 persons 

150 stalls (9'-0" X 19'-0" type) or 
for 225 commuters with (5) stalls as 
compliant accessible spaces (Hoke, ed. 
1994, 103) 

42066 s.f. 
(16416 s.f. of vehicular circulation and 
25650 s.f. of parking stalls) 

Note: the above s.f. Is to be included in site work, not general construction. 

Immediate Adjacency: 

Concept Diagram/Plan: 

I " ' ' ^ - l 

Fig. 6.02.: Above can be seen sample versions of both diagonally-oriented 
and perpendicular parking formats that can be utilized in the commuter 
parking area. 
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Room Data Sheet: Bus Stop Area 

Related Goals: 

SECURITY TO PASSENGERS AND VISITORS 

PROVIDE SUCCESSFUL MULTIMODAL SERVICES TO USERS 

Spatial Facts: 

Another multimodal source of suburban commuters wishing to commute 
downtown comes from DART bus commuters which already utilize the existing 
bus network which is already in place and funnel from an existing "Park-and-
Ride" structure located on the rail terminal site. The new rail facility will be 
provided with a drop-off and pick-up area specifically for DART buses which 
service the public in the immediate area around Farmers Branch. 

Spatial Needs: 

-Canopy and all-day artificial lighting capabilities should be provided for 
commuters and users. 

-Curb frontage provisions should be made for three embarking/departing 
buses with a standard dimension of (L) 40'-0" x (W) 8'-6" x (H) 8'-6" with a rear 
tailgate distance of 8'-0" per vehicle (Hoke, ed. 1994, 98) 

Area Requirements: 

Canopied Unloading area width: 

Unloading area length: 

NSF/USF Ratio: 
seating) 

Area Size: 

14'-0" (Edwards 1997,61) 

144'-0" min. (for (3) buses) 

70% NSF / 30% USF (for outdoor 

2880 s.f. 

Note: area not to be computed in building area calculation 

Immediate Adjacency 

Concept Diagram: 

Fig. 6.02.: The diagram 
at right shows the 
required turning radius 
for a bus in a multilane 
driving loop. In it 
considerable space is 
taken up merely to 
meet turning and 
maneuvering space for 
arriving and departing 
buses, making the idea 
of a linear landing 
approach more 
reasonable. 

_ C * C "--C *.«^€:* 

I 

I 
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Room Data Sheet: Automobile Drop-Off Area 

Related Goals: 

SECURITY TO PASSENGERS AND VISITORS 

PROVIDE SUCCESSFUL MULTIMODAL SERVICES TO USERS 

Spatial Facts: 

The purpose of this area is to provide a covered, outdoor area for 
commuters who are dropped-off by auto commuters who do not park their 
vehicle on site. By providing such a facility for auto commuters, congestion, 
confusion and the risk of wrecks and auto accidents is reduced by 
subdividing drop-off areas from daytime commuter parking areas. 

Spatial Needs: 

-As in bus stop area previously mentioned, auto drop-off area should have a 
canopied outdoor zone equipped with artificial lighting sources for use at 
night. 

-To meet accessibility requirements, an ADA-compliant entry/egress ramp 
should be incorporated along the curbside drop-off. 

-Stack-up provisions along the drive should accommodate (6) parked or 
waiting vehicles with a length of up to 20'-2" (Hoke, ed. 1994, 98) and a side 
lane of some 15'-0" width should be provided for adequate vehicle 
departure. 

Area Requirements: 

Canopied drop-off area width: 

Length of pedestrian zone for 
auto drop-off area: 

Paved area provided for waiting 
or parked cars or vehicles: 

Total Pedestrian Area Size: 

14'-0" (Edwards 1997, 61) 

138'-0" 

3942 s.f. 

2691 s.f. 

Note: Do not include auto drop-off area in building size calculations. 

Immediate Adjacency: 

Concept Diagram: 

-^ 

H3 0 I 

23'-0 

r 
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Fig. 6.04,: Typical dual-lane drop-off zone for automobiles. In the diagram 
above, a canopied- and ADA-accessible outdoor waiting zone flanks a (6)-
car stack-up space (Griggs). 
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Room Data Sheet: Main Concourse 

Related Goals: 

SECURITY TO PASSENGERS AND VISITORS 

PROVIDE SUCCESSFUL MULTIMODAL SERVICES TO USERS 

CREATE FUTURE URBAN REVITALIZATION 

POSITIVE RESPONSE TO EXISTING LOCAL VERNACULAR 
Spatial Facts: 
The purpose of the main concourse is to provide a critical circulatory space 
that allows passengers and commuters to travel to and from the LRT rail 
system to their tunneling source of multimodal transportation (i.e. car, bus or 
bike). The main concourse, therefore, is the pivotal space and perhaps the 
pivotal form for the entire facility. 

Spatial Needs: 
-There must be clear visibility and easy travel for commuters between entry 
points, ticket areas, waiting area and the rail platform. Signage can be 
utilized to identify access to secondary spaces within the facility. 

-Peak capacity for commuter activity within the concourse will be calculated 
as 500 persons within a (3) minute period. Personal space per commuter 
within the concourse will be calculated at 12 s.f. per person at peak hours 
(Edwards 1997, 60). 

-Commuter travel time upon entering terminal to arriving at LRT train egress 
on the rail platform should not exceed 30 seconds (avg. walking distance = 
140'-0") 

Area Requirements: 

Short-term concourse seating: 
Wheelchair-accessible waiting area: 
Door/entry/egress zones of 
activity: 
General Traffic Area: 
NSF / USF Ratio: 

Area Size: 

20 seats (@ 15 s.f. per person) 
5% of general traffic area 

(3) at too s.f. per entry point 
1200 s.f. (per spatial needs above) 
50% NSF / 50% USF 

3720 s.f. 

Immediate Adjacency: 

Concept Diagram: 
\ 

% ^ 
/" 

ENTRANCE FROM TOWN TO PLATFORM AREA 

• 

Fig. 6.05.: The diagram at 
right clearly shows how 
critical the main concourse is 
to the function and linking of 
services available within the 
rail terminal. 
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Room Data Sheet: Newsstand Kiosk 

Related Goals: 

PROVIDE SUCCESSFUL MULTIMODAL SERVICES TO USERS 

SECURITY TO PASSENGERS AND VISITORS 

Spatial Facts: 

The purpose of the newsstand kiosk space is to provide a value-added 
service to commuters, passengers and visitors waiting inside the rail 
terminal. The kiosk will offer various newspaper dailies, magazines and 
periodicals, paperbacks, candies and other small sundries much like the 
newsstands and kiosks which exist a major airport terminals. 

Spatial Needs: 

-Security is only an issue as it applies to the threat of theft or larceny. 
Therefore, visibility is critical to the owner and the sanctity of goods sold from 
the kisok. 

-Entry and egress to the kiosk area should be limited to (2) main points less 
than 180° from each other (within the peripheral field of vision of one 
employee on duty). 

-Stocking goods will be handled through a "Just-in-Time" (JIT) format of 
inventory, therefore a secondary storage area will not be needed. Only one 
point-of-sale (POS) station will be needed. 

Area Requirements: 

Public aisle width in kiosk: 
108) 

Clerical POS area width: 

NSF/USF ratio: 

Area Size: 

5'-6" average (DeChiara and Crosbie 

3'-11" (including counter and POS) 

90% NSF /10% USF maximum 

225 s.f. 

Immediate Adjacency: 

W^faigAr 

Concept Diagram: 

Fig. 6.06.: The two above diagrams show the reasons for security to minimize 
the number of entries/exits into the kiosk area, and having both points within 
the peripheral view of the kiosk employee. 
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Room Data Sheet: Waiting Area 

Related Goals: 

SECURITY TO PASSENGERS AND VISITORS 

POSITIVE RESPONSE TO EXISTING LOCAL VERNACULAR 

Spatial Facts: 

The purpose of the waiting area is to provide a quiet respite space that differs 
from the intermittent seating that would be provided in the main concourse 
area. Instead, the waiting area would provide seating for passenger waiting 
for arriving LRT trains, waiting for arriving passengers, or dining from the 
restaurant or coffee bar area adjacent to the waiting area. 

Spatial Needs: 

-Direct line-of-sight visibility should be available to those in the waiting area 
looking toward the main concourse, rail platform and both eating 
establishments. 

-Seating should be interspersed, consisting of a comfortable design, yet 
easy to clean due to the nearby restaurant. 

-A clear division should exist between the waiting area and the main 
concourse, in an effoh to provide a sense of ease to those waiting, relaxing 
or eating in the waiting area. 

Area Requirements: 

Waiting area seating: 
(DeChiara and 

50 seats (@ 18 s.f. per seat) 
Crosbie 2001, 274) 

Wheelchair-accessible waiting area: 10% of seating area 

NSF/USF ratio: 50% NSF / 50% USF 

Area Size: 1980 s.f. 

Immediate Adjacency: 

Concept Diagram: 

• - l 8 - - « 

— )• -

h'»-i"""i 

Fig. 6.07.: Due to the fact, some people seated in the waiting area will be 
eating or drinking, a number of the seats will need to be a four-seat table 
format, where their typical dimensions and required space can be seen 
above. 
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Room Data Sheet: Fast Food Restaurant 

Related Goals: 

PROVIDE SUCCESSFUL MULTIMODAL SERVICES TO USERS 

UTILIZE SUSTAINABLE DESIGN FEATURES 

Spatial Facts: 
Like the newsstand kiosk, the purpose for the fast food restaurant is to 
provide a value-added service to visitors and passengers at the proposed 
rail terminal. Seating will not be included in this space, but will instead be 
subordinated to the adjacent waiting area. 

Spatial Needs: 
-No seating will be provided as a part of the restaurant itself. Seating for the 
restaurant will be in the adjacent waiting area. 

-Provisions will be made for (3) POS terminals on a linear counter with a 
stack-up space for (15) persons. 

-Aside from the kitchen (calculations shown below), sanitation area, dry 
goods and cold storage area will provided in the rear of the space. Access 
via loading area to an outside service court will facilitate the delivery of 
foodstuffs and dry goods to the restaurant. 

Area Requirements: (DeChiara and Crosbie 2001, 276) 

POS and Counter Provisions: 

kitchen space: 
5.5 

Customer stack-up space: 
Storage area: 

Sanitation area: 

NSF/USF ratio: 

Area Size: 

(3) @ 20 s.f. per POS and 15 s.f. per 
employee work space 

200 meals estimated served per hour, 
s.f. in kitchen per meal served; 1100 s.f. 

(15) persons @ 10 s.f. per person max 
150 s.f. of dry storage (400-case cap.) 
375 s.f. of refrigerated storage 

50 s.f. (equipment and user space) 

90% NSF/10% USF 

2123 s.f. 

Immediate Adjacency: 

Concept Diagram: 

Fig. 6.08.: The diagram at 
right shows the preferable 
arrangement of cooking 
and preparation points in 
the restaurant kitchen. 
Item labeled '1 ' is the 
collection and completion 
point, where cashiers 
hand over the food to their 
customers (DeChiara and 
Crosbie 2001, 293). 
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Facilitv Reauirements 

Room Data Sheet: Coffee Bar 

Related Goals: 

PROVIDE SUCCESSFUL MULTIMODAL SERVICES TO USERS 

Spatial Facts: 

The phenomena of specialty coffee sales has not been lost on designers and 
planners accounting for the needs of the traveling morning (and evening 
after-work) American commuter. Given its different equipment and 
production requirements from other fast food venues, the space for a coffee 
bar is included as yet another value-added service to visitors and commuters 
at this proposed rail station. 

Spatial Needs: 

-Uke the adjoining restaurant, the coffee bar will not have any internal 
seating, but instead will be directly adjacent to the seating area via the 
customer stack-up zone. 

-Only (2) POS stations will be utilized along the linear sales counter, and like 
the restaurant stack-up space will be provided for (15) persons. 

-Wall-mounted retail displays will be located near the POS area for additional 
coffee-related or specialty items available to the public for sale. 

Area Requirements: (DeChiara and Crosbie 2001, 276) 

POS and Counter Provisions; 
and 

Customer Stack-up area: 
person 

Preparation Area Provisions: 
person 

Storage Area: 

NSF/USF Ratio: 

Area Size: 

(2) POS terminals @ 20 s.f. per terminal 
15 s.f. per employee work area 

Space for (15) persons @ 10 s.f. per 

250 servings per hour @ 1.5 s.f. per 

too s.f. (dry storage) 

125 s.f. (refrigerated items/perishables) 

90% NSF/10% USF 

902 s.f. 

Immediate Adjacency: 

Concept Diagram: 

Fig. 6.09.: The 
diagram at right 
shows the 
progression of goods 
and sales moving to 
the central point of 
interaction in the 
coffee bar, the point-
of-sale. The POS 
and preparation work 
area will be the 
critical piece to the 
operational success 
and efficiency of the 
coffee bar (Griggs). I 
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Room Data Sheet: Operations Office 
Related Goals: 

SECURITY TO PASSENGERS AND VISITORS 

Spatial Facts: 
The purpose of the operations office is purely pragmatic role; facilitating the 
smooth and safe operation of multimodal traffic on and off of the site on a 
daily basis. In addition to overseeing ticket sales and monitoring local DART 
bus and rail traffic, security throughout the entire site will be monitored from 
the operations office, which will also double as a break area for on-duty staff 
who maintain the facility. 

Spatial Needs: 
-Office will consist of three major components: 
-Clerical Activities (overseeing ticket sales & operations) 
-Maintaining security oversight of the facility and grounds 
-Provide a break area and central room for facility employees 

-Control of the CCTV system and communications with the central DART 
network will be linked to computer and monitoring systems in this room. A 
City of Farmers Branch or Dallas Area Transit Police officer can stand duty 
from here if necessary 

-A break room equipped with a small seating area, kitchenette (with sink and 
refrigerator space) and locker area will be provided for employees as part of 
the operations office. 

Area Requirements: 

Operations office space: 

Provisions for cash vault: 
CCTV/Communications area: 

Break room area: 

NSF/USF Ratio: 

Area Size: 

192 s.f. (DeChiara and Crosbie 2001, 
182) 
36 s.f. 
108 s.f. (DeChiara and Crosbie 2001, 
182) 
60 s.f. (kitchenette) 
120 s.f. (seating area) 
70% NSF / 30% USF 

737 s.f. 

Immediate Adiacencv: 

Concept Diagram: 

O 
a. 
gREAK 

CCTV* 4 - i > 

Fig. 6.10.: One proposal for the office area shows how the isolated space or 
object in the office area is not the cash safe, but instead is the break room 
(Griggs). 

I 
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Room Data Sheet: Ticket Sales 
Related Goals: 

SECURITY TO PASSENGERS AND VISITORS 
PROVIDE SUCCESSFUL MULTIMODAL SERVICES TO USERS 
Spatial Facts: 
Of course, DART bus and LRT rail operations could not function without 
successful ticket sales. The purpose of the ticket sales space is to provide 
passengers and visitors with an immediate digital or direct ticket sales 
source. The direct sales counter would be manned by an on-site DART 
employee, while both direct and digital sales will be provisioned with suitable 
human 'stack-up' space. 
Spatial Needs: 
-Stack-up space for passengers and commuters is the critical issue in 
dealing with this space. In accordance with the peak load of 500 passengers 
arriving or departing within a period of (3) minutes, one-fifth of these 
passengers must traverse the wait and purchase their tickets in this time. 

-(2) manned ticket booths will be provided for both ticket sales and in-person 
information services to facility users during main operating hours (6 AM to 10 
PM). In addition, (3) automated ticket purchase stations will be available to 
provide cash-based or card-based ticket purchases to commuters at all 
times of the day. 

-The manned ticket booths must have security protection from employees 
and counters and POS terminals to conduct sales. 

Area Requirements: (Edwards 1997, 74) 

Customer stack-up space: 
10 s.f. 

Automated ticket vendors: 

Manned Ticket POS stations: 
plus 

NSF/USF Ratio: 

Area Size: 

(50) stack-up spaces, (10) per line @ 
of space per person in line 

(3) machines @ 18 s.f. per machine 

(2) protected booths @ 20 s.f. per POS 
50 s.f. per employee work area 

60% NSF / 40% USF 

1156 s.f. 

Immediate Adjacency: 

Concept Diaaram 

Fig, 6.11.: The proposed ticket sales area will be simplified into one singular 
area, in an effort to minimize repair space difficulties and keep the process as 
secure as possible. Commuter stack-up areas are shown in dotted lines 
(Griggs). 
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Room Data Sheet: Janitorial / Maintenance 

Related Goals: 

Spatial Facts: 

The janitorial and maintenance space is, much like the operations office, a 
purely pragmatic and functional space. Aside from providing support 
services of cleaning and janitorial activities to clean the facility, the J/M space 
will also act as the control point for HVAC system issues, an issue which 
combats the goal of achieving a facility-wide stride towards sustainable 
design. 

Spatial Needs: 

-Floor-mounted mop sink is required for floor cleaning and general janitorial 
needs. It is important to note that the room will be divided into two units: the 
"wet" area and the "dry" area for obvious reasons. 

-Access to the HVAC mechanical controls, master electrical panel and 
central telecommunications relay will be provided through this room. This 
space can be accessed from the operations office. 

-Repair tools and equipment, spare parts and general facility supplies can be 
kept in here. 

-Though accessible to the main concourse, the entry door into the janitorial 
and maintenance area will be incorporated in a "low-key and incognito" 
manner. 

Area Requirements: 

"Dry" area and mechanical control area: 

"Wet" area for janitorial services: 

NSF/USF Ratio: 

Area Size: 

225 s.f. 

120 s.f. 

80% NSF / 20% USF 

431 s.f. 

Immediate Adjacency: 

Concept Diagram: 

Fig, 6.12.: In the diagrammatic plan shown above, the entry into the J/M area 
is hidden in part by a wing partition, while a securable divide exists between 
possible wet areas (janitorial space) and the 'dry' mechanical room (Griggs) 
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Room Data Sheet: Rail Platform 

Related Goals: 

SECURITY TO PASSENGERS AND VISITORS 
PROVIDE SUCCESSFUL MULTIMODAL SERVICES TO USERS 
POSITIVE RESPONSE TO EXISTING LOCAL VERNACULAR 

Spatial Facts: 
The purpose of the rail platform is of course to act as the direct point of 
loading and unloading passengers from LRT trains arriving at the proposed 
rail terminal. The platform will, like many of the outdoor spaces at this facility, 
have a canopy and cover system to provide some protection from outdoor 
elements, while the platform will be immediately linked to the strategically 
central main concourse. 

Spatial Needs: 
-Uke the other multimodal transportation stations mentioned earlier in the 
spatial analysis, the rail platform will have both uncovered and covered 
areas, along with the application of sufficient ahificial light for all-day terminal 
use. 

-Provisions should be made for outdoor short-term seating for waiting 
commuters; approximately (20) seats total. 

-Length of the platform should be a minimum of 40'-0" longer than the length 
of the DART train arriving at the terminal (Edwards 1997, 60). The average 
DART LRT train consists of (4) 85'-0" cars connected by flexible links (Hoke, 
ed. 1994, 108). 

-Optimal platform width is set at 26'-0", while the platform width in a loading 
area should not measure less than 13'-0" (Edwards 1997,60). 

Area Requirements: 
(20) seats at 15 s.f. per person 
26'-0" wide maximum with a minimum 
length of 380'-0" (per spatial needs 

above) 
60% NSF / 40% USF 

Short-term seating for passengers: 
Platform area: 

NSF/USF Ratio: 

Area Size: 12349 s.f. 
Note: Platform square footage will not be included in the building calculation. 

Immediate Adjacency: 

Concept Diagram: 

Fig. 6.13.: The diagram 
at right defines, much 
like the concourse, the 
various functions and 
services which funnel 
from the rail platform 
area. Here passengers 
are traveling between 
the main concourse 
(listed here as 'core 
area') to the actual LRT 
train. 

FROM CORE AREA 

\ 

/ 
%. I 
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Master Space Calculations: 

The previous room data sheets reviewed the spatial 
requirements of the thirteen major components of the proposed 
multimodal rail station. Accounting for the addition of unusable 
square footage (USF) above the already required net usable 
square footage (NSF) has already been done on a room-by-
room basis, in accordance with the needs and utilitarian 
requirements of each room. 

As well, some of the spaces calculated are outdoor spaces, 
which usually are not considered as a part of the room data 
calculations. In the case of a rail terminal, and the requirement 
that commuters travel both indoor and outdoor while moving 
through the facility, it was clear that outdoor or covered-outdoor 
spaces should be included. These spaces will be categorized 
in a separate outdoor space compilation. 

At right, the thirteen main spaces are compiled into a final 
tabulation reflecting the proposed size of the multimodal rail 
station. 

Empirical Space Calculations: 

Outdoor Spaces: 

Bike Shed 
Commuter Parking 
Bus Stop Area 
Automobile Drop-Off Area 
Rail Platform 

Gross Outdoor Area: 

Indoor Spaces/Rooms: 

Main Concourse 
Newsstand Kiosk 
Waiting Area 
Fast Food Restaurant 
Coffee Bar 
Operations Office 
Ticket Sales 
Janitorial / Maintenance 

Gross Facility Area: 

2860 s.f. 
42066 s.f. 
2880 s.f. 
2691 s.f. 
12349 s.f. 

62846 s.f. (1.44 
acres) 

3720 s.f. 
225 s.f. 
1980 s.f. 
2123 s.f. 
902 s.f. 
737 s.f. 
1156 s.f. 
431 s.f. 

11274 s.f. 
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Technolonv & Budaet 

Qualitative Review: Bike Shed 

Proxemics Range for Users: Social (4-12 ft.) 

Noise Range: 85 dB maximum indoors 
(Stein and Reynolds 2000, 93) 

Material Possibilities: 

As mentioned in the room data sheet, the "Bike Shed" is a 
uniquely Japanese approach to concentrating bicycle and 
motorcycle parking into a single, compact area. Due to the 
concentration of activities and people, materials should be 
selected for their wear and tear resistance over time. Stained or 
unfinished concrete would make an appropriate surface 
material, where it can be scored or patterned for slip resistance 
on ramps and exposed outdoor areas, and smooth finished 
concrete can be used for areas where motorcycles are used 
(auto fluid leak zone). 

Other Recommendations: 

Artificial lighting at night must be excellent (minimum 150 lux) to 
accommodate closed-circuit TV cameras and user safety 
needs. "Panic" alarms and emergency phones can also be 
installed as a value-added security measure. 

Fig. 7.01.: (Above) An 
overall ground view of 

the "bike shed" at 
Maihara, Shiga 

Prefecture, Japan, built 
in 1994 to 

accommodate bike 
parking in the dense 

surrounding 
neighborhood. 

Fig. 7.02.: (Right) An 
interior view looking at 
the entry ramp inside 
the bike shed. Note 

the low ceiling height 
for the lower floor. 
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Qualitative Review: Parking Area 

Proxemics Range for Users: Public (12-25 ft.) 

Noise Range: 

Material Possibilities: 

60-65 dB typical range 
(Stein and Reynolds 2000, 93) 

The initial issue of heat gain and control within the parking area can 
be quantitatively identified by the selection of the main surfacing 
material; asphalt or concrete. Asphalt, a faster-to-apply and less 
expensive matehal, is more heat absorbent and is more prone to fail, 
crack or "roll-up" due to torque from car wheels. Asphalt would 
basically be a temporary solution to surfacing the parking area. 
Concrete, on the other hand, is a more long-term and attractive 
solution, and is more heat reflective and more expensive. Brick 
pavers, patterned or scored concrete can be utilized as a surface 
material for zones where pedestrians must cross into the parking lot 
car right-of-way. 

Other Recommendations: 

According to Mark J. Matz, AIA; reporting in his 1994 concepts on 
parking lot design shown in the 1994 Arcfiitectural Grapfiics 
Standards, landscaped or tree-filled islands or peninsulas should be 
utilized ever/ 10-15 parking stalls linearly in an outdoor lot. Drainage 
on the lot can be utilized not only by steel grates feeding to an 
underground line, but gravel or other decomposed stone used in a 
trench form (Hoke ed. 1994, 104). Artificial lighting from pole-
mounted HID fixtures or other methods should provide an average of 
50-75 lux of light on the lot. 

ACCESSBUEP. 

COLLECTOn 

- IKTWlOe. 
GRAVEL ORAtMCE 
COLLECTOR STRF 
CARS RESTRATCD 
WTTH aUMPCR SLOCKS 
OR BOLLARDS OtUUKAGE 
STRUCTURES LOC AT tD 
ASNEHXD 

Fig. 7.03.: The above diagrams show traditional solutions to 
landscaping and screening in large parking areas. All trees 
full-grown form. 

the application of 
are shown in their 
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Qualitative Review: Main Concourse 

Proxemics User Range : Social (4-12 ft.) 

Noise Range: 40-50 dB maximum 

Material Possibilities: 

The main concourse, being the heart and primary 
spatially-integrating element within the facility, 
must reflect the very high technology that LRT 
transportation itself represents. Carpeting in the 
main concourse is unacceptable; due to its wear 
and difficulty to clean over time. Instead, other 
materials, including stained, patterned or 
pigmented concrete, terrazzo (either epoxy or 
cementicious based) can be used to provide a 
durable, reflective and easy-to-clean finish. 

Structural glazing wall systems, clerestories, or 
translucent wall systems are just a few items that 
can be utilized to provide daylighting into the 
space, such as the MERC glazing wall system 
seen in the photo and details at right. 

Other Recommendations: ^ ^ 

In regards to any vertical daylighting or solar 
glazing system, it should be no more than 7% to 
16% of the floor area in which it will be lighting 
(between 260 and 600 s.f.) (Stein and Reynolds 
2000,215). 

Fig. 7.04.: (Right) Elevations and sections of 
a UV-resistant glazing system utilized for the 
entry area of 555 City Center in Oakland, 
California. 

Fig. 7.05,: (Below) An evening view of the 
exterior of 555 City Center glazing system. 

Fig. 7.06.: (Below right) The epoxy-based 
terrazzo flooring utilized at the San Jose 
Airport and Convention Center in San Jose, 
California. 
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Qualitative Review: Outdoor Waiting Areas 
(Includes bus stop area, auto drop-off area and rail platform) 

Proxemics Range for Users: Public (12-25 ft.)/Social (4-12 ft.) 

Noise Range: No higher than 80 dB (comfort 
zone no higher than 50 dB) 
(Stein and Reynolds 2000, 93) 

Material Possibilities: 

Surfacing materials such as scored and patterned concrete, 
brick pavers, "rough" or aggregate-faced terrazzo or concrete 
or patterned tiles are just a few of several materials that could 
be used to surface the outdoor ground areas. Of course, the 
materials in question would have to remain non-slip in wet 
conditions and wheelchair-accessible ramps will need to be 
provided with a differentiating pattern (Hoke, ed. 1994, 96). 

Overhead canopies should be utilized to give waiting visitors 
the opportunity to wait outside in hot or inclement weather. To 
keep from having too great a daylight contrast between shade 
and sun, new translucent materials such as "Skywall" or other 
polycarbonates can be used in an panel-clad format. 

Other Recommendations: 

Light levels of all outdoor waiting areas should remain at some 
100-150 lux (luminance of some 10-20 cd/m^) for visibility and 
security purposes (Edwards 1997, 81).. Landscaping, 
earthwork and other devices listed in the above right diagram 
can be utilized to protect against strong wind, noise and sun 
impact upon waiting visitors. 

Summer 
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Fig, 7.07.: A chart showing different seasonal bio-climatic and built solutions to 
aid in human comfort and climatic control of both indoor and outdoor spaces. 
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Fig, 7.08.: A chart showing the distance vs. sound amplitude impact upon 
users and visitors caused by various vehicular elements, including mass rail 
(LRT), auto and bus noise. 
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Steel Structure Design Technologies: Case Study 

The Gerald Ratner Athletics Center 
University of Chicago - Chicago, Illinois, Completed 2003 

Designed in a collaborative effort between Cesar Pelli & Associates 
and OWP/P Architecture, the Ratner Center is a multi-function sports 
and recreation facility which includes a natatorium, indoor field house 
and basketball courts and other large-span indoor spaces. Yet, it was 
decided in the design to employ a "hybrid" approach to the system 
used to handle the loads across the long-span areas. Here, 
concrete-filled tri-tubular cable-stayed towers counter the various 
downward forces of the curved roof system, itself supported by a 33" 
deep wide-flange beam system, both of them connected through 
high-strength steel cables. By utilizing two different structural 
systems in a single cohesive system, the two systems did not need 
do meet their full size and scale requirements for spanning such a 
large space (Kloiber and others 2004, 78). 

As well, the engineering and architectural design teams realized (this 
facility was in its design phase in the fall of 2001) the risk of damage 
by sabotage or terrorist attack, and designed redundancy into the 
cable system, so that a number of cables could be cut or broken and 
the wide-flange superstructure could stand on its own for a limited 
period of time, so that evacuation of the facility could be safely 
accomplished. End-point towers are fixed to pinned-base ground 
pier connections, while the towers were also tested to ensure the 
cable-staying provided sufficient lateral bracing under heavy wind 
loads (Kloiber and others 2004, 78). 

The suspension system for this facility was one of the inspirations for 
the superstructural scheme utilized in the final design of the new transit 
facility. 

Fig. 7.09.: The section/diagram below shows how 
OWP/P and Pelli & Assoiciates combined the two 
structural systems: a standard wide-flange steel 

beam roof system, and a tower-based steel cable-
stayed suspension system. 

Fig. 7.10.: Above is an overall view of the Ratner Center, showing the natatorium 
complex (at left) and the basketball field house (in the distance, right) and the 
hybrid system that it uses. 
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Technolonv & Budaet 

Preliminary Opinion of Cost: 

Construction Costs per Building Type: 

Fast Food Restaurant Area: 
Coffee Bar Area: 
Building Type (A) Subtotal: 

Type (A) Cost per s.f. (Balboni 2003, 189): 
Regional Cost Adjustment (Ibid., 646): 

Transit Terminal Facility Areat: 
Building Type (B) Subtotal: 

Type (B) Cost per s.lf. 
Regional Cost Adjustment (Ibid., 646): 

Incremental Costs Over Facilitv: 

A. Fixed Fee: 
B. Site Development: 
C. Moveable Equipment: 
D. Professional Fee: 
E. Contingency Fee: 
F. Administration Fee: 

Total: 

Total Project Budget: 

2123 s.f, 
902 s.f. 
3025 s.f. 

$127.55 per sf 
.843 

29029 s.f. 
29029 s.f. 

$ 124.81 persf 
.843 

2% 
22% 
2% 
7% 
11% 
1% 

45% (of budget) 

$ 5.500.000 

In the equation below, an adjusted gross construction cost is 
calculated by accounting for the percentage variables noted in 
the incremental cost tally. Below, all alphabetical variables equal 
their percentage value listed in the table at left, not monetary 
value. X is equal to (1+A+B) (Pena 2001, 118). 

Total Budget - Site Acguisition (Not Applicable) $ 5,500,000 

( X ( X ( D + E + F ) + C 1.24 + .236 + .02 

From the above equation, our adjusted gross construction cost 
is: 

Gross Construction Cost: 

Gross Facility Cost Per s.f.: 

$ 3.676.470 

$126.65 per s.f. 

tTerminal facility area sguare footage was calculated to include not only the 
square footage of the indoor facility (minus food and beverage spaces), but 
also outdoor canopied and semi-enclosed spaces including the bike shed, 
bus stop area, automobile drop-off area and rail platform. The indoor facility 
spaces minus food and beverage spaces accounted for some 8249 s.f., while 
the outdoor spaces accounted for the remaining 20780 s.f. of the 29029 s.f. 
total. 

fiType (B) cost per square footage was calculated using the 2004 RS Means 
Square Foot Cost Report for a "Bus Terminal" facility. Though similar in 
spaces and organization, the technological and facility requirements of a rail 
station like this requires a greater investment in construction than the $ 99.58 
per s.f. listed as the national standard for a bus terminal. Therefore, 25% was 
added to increase the c.s.f. value to $124.81 per s.f. 
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Images: (below top) Evening view of main 
terminus building at night looking southeast from 
Old Denton Road (below bottom) the bike shed 
and immediate landing seen at night looking west 
from Bee Street (below right) overall view of final 
model looking northeast 

Procession of Design 

The development of a final design solution to the issue of revitalizing a currently under-
performing area of Farmers Branch was a truly interesting and broad process of thoughts and 

ideas. Everything from an elevated structure and concourse to a single-story structure built over 
the rail line was explored, and simple consthctions such as site dimensions and physical 

requirements to the new and existing rail lines proved to be the deciding factors in how the 
design was to take shape. Very quickly, though, I had discovered that the best solution due to 
the linear site limitations was to utilize a more simplistic floor plan while striving to develop the 

steel and concrete structure to its utmost to create a highly technologically advanced 
superstructure that could relate to the high technology that DART was promoting with their LRT 
service. The result was a design whose structural system flow through the site and the various 

facility components as a powerful defining element. By doing so, a highly visible structure 
coupled with a well-ordered space layout results in a facility that can really act as a center to a 

new Farmers Branch 'transit village,' thus instigating the urban growth that this area so badly 
needs. 
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WEST FACADF Fl FVATION n f s 

MAIN TFRMINAI FIOOR PI AN n t s 

Schematic Option 'A' - April 2004 
This design option was created as a part of the schematic 
design phase undertaken in the first semester of this 
project, utilizing a one-story main terminal with two 
separate bike sheds to service either side of the rail 
tracks. It is important to note that this was undertaken 
with a three-track scheme that was later deemed 
untenable. 

OPTION A'AFRIAI VIFW I POKING NORTH n t s 

FARI Y SCHEMATIC OPTION A' SITF PI AN n t <. 
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WEST FACADF Fl FVATION n t s 
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OPTION'R'AFRIAI VIEW I POKING NORTH n.f.s. 
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MAIN TFRMINAI Fl PPR PI AN n t s 

Schematic Option 'B' -April 2004 

On the other hand, option 'B' utilized overhead skybridges 
to connect components throughout the site, including 
bike sheds and a built link to the new Dr. Pepper Star 
Center being built to the southwest across Old Denton 
Road. Thus, this design included a partial second floor 
that could be used for circulation and seating of longer-
term waiting visitors. FARI Y ROHFMATIC OPTION 'R' SITF PI AN n t s 
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The sketch at left 
shows a revised 

version of the 
Option 'B' scheme 
completed in May 

2004 showing a 
more 

comprehensive rail 
platform and a 

smaller main 
terminus building. 

Summer Inputs 

With a break during the Summer months between the programming and schematic 
process and the design and production process of this project, it slowly became clear that 
the new design would need to be linear after input from Professors White and Shacklette 
clearly indicated that the new tracks for the DART facility would need to spur off from the 
existing rail line, thus narrowing the width of the site. This is when I began to look at linear 
structures with excellent daylighting qualities and a dominant structural system. 
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Outcomes From the First Review 

In mid-September of 2004, the first design review was held by 
Professors White and Shacklette in an effort to gauge and 
critique the status of this design, and a great deal of positive 
input and feedback was given to aid in the overall design of this 
facility. 

-The scheme seen in the sketch at right utilizing an elevated 
concourse and activities space accessible by stairs and 
elevators was scrapped due to the inconvenience the design 
would create to people wanting to quickly transit from activities 
located above to the rail platform below. 

-It was decided to utilize escalators and not stairs to help move 
visitors and travelers more quickly from one floor to another. 

-Rather than having an open, unenclosed first floor, instead a 
new two-story scheme was proposed which allows more 
immediate services to be accessed from the first floor, while 
visitors can wait, eat or move about on the second floor spaces 
above. 

-With the issue of the existing rail line dividing the eastern and 
western halves of the site. Professor White recommended a 
landscaped berm construction be emplaced on each side of 
the MK&T line tracks with intermittent tree plantings located 
along it so that passing freight trains would not be as much of a 
visual or acoustic nuisance. This necessitated the design of a 
ramped bridge that would connect the east and west sites 
together for pedestrian traffic. 

^̂ -̂ ĵ  

The above sketch was one of the first schemes undertaken in the Fall 
2004 semester, where a large suspended superstructure supported a 
concourse and activities facility set above a free-flow pedestrian area 
which accesses the rail platform east of the structure. 

Bria" u (^rî ^o T«x,oo r^r^h I ir,i>,̂ roitv, f̂ ollege of Architecture - Ben Shacklette, Professor - James White, AIA, Advisor - December 2004 69 



The Structure Begins to Take Shape 

As the constraints created throughout the 
site were identified and the spaces within 
the main terminus organized into a coherent 
form, a true focus began to form in terms of 
what aspects of the design became critical. 
I had decided, early on in this semester to 
utilize a simple floor plan which shies away 
from complex wall designs and instead is 
arranged in a way that promotes an over-
arcing structural system which truly defines 
the facility. The drawings located at right 
show the formation of a dominant structural 
system that utilized large, prefabricated 
steel trusses suspended from a line of 
unique superstructure columns shaped like 
a pair of 'chopsticks.' This would become 
the genesis of the eventual structural 
system used in both the main terminus 
building and the overhang of the 'bike shed' 
located on the eastern half of the site. The 
plan located below right (n.t.s.) was an 
earlier design scheme that used a strong 
diagonal element which aligns the building 
to the nearby Dr. Pepper Star Center 
southwest of the building site. Yet, in this 
earlier plan the various operations are 
clustered along the outer pehmeter and in 
the center of the facility. 

POP ^l^'^rp^ 
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Site Key 

Intermediate lobby/landing 
Multi-level bike shed 
Raised landscaping berm 
Overtiead walkway ramp 
Existing freight rail line 
Centerline rail platform 
Main building & station 
Service access to railway line 
Bus and commuter drop-off 

Having an existing rail line (the Missouri, Kansas & Texas Line) in place dividing the site along a north-south axis, a unique set of spatial constraints limited the 
dynamics of the facility and platform to a roughly linear design where the two new adjacent DART lines spur west of the existing line between Old Denton 
Road and the MK&T line. To screen the existing freight line and the infrequent nuisance of slow-speed freight trains moving through the site, two large ten-
feet-above-grade berms dotted with live oaks provide excellent visual and acoustic screening from an inbound freight train. Live oaks are used because of 
their hardy ability to retain leaves longer in fall and winter months. 
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Tfirminij.s Builriinn 

An evening view of the west fagade of the main terminus building looking southeast 
One of the key themes in this design was the merging of high technology in architecture with the vernacular architecture identified and represented within Farmers 
Branch and the North Dallas area The result was a structure and a facility that clearly embraces both an advanced steel structure as well a digital innovations. 
Within the main building and throughout points on the site, it is the structure and its powerful forms which dominate and provide the emphasis of the design. 
Whether the visitor is viewing the towering main superstructure columns of the main building, the graceful curving suspension system to the pedestrian skybridge 
and ramp, or the clerestory trusses in the main building or bike shed, they (the structural members) clearly relate with the high technology which DART is trying to 
promote with their new LRT rail service. 
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Second Floor Plan Kev 

A Restaurant Cold Storage 
B Fast Food Restaurant 
C Mechanical Room 
D 2"'' Floor Loading Area 
E Upper Level Seating 
F Men's Restroom 
G Women's Restroom 
H Phone & Vending Area 

In regards to the outer 
fagade, the main entry 
points along Old 
Denton Road were 
accentuated in form 
through large opaque 
bricl<-clad masses 
which contradict the 
transparency of the rest 
of the facility, A 
liorizontal line of 
anodized aluminum 
cable-stayed diffusers 
also carry the free
standing signage on 
the west fagade, which 
alternate between 
externally-mounted 
internally-lighted letters 
to externally lit letters 
set inside a clerestory 
panel over the entry 
vestibules. 
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Although connected to 
the air of high 
technology being 
promoted in this new 
multimodal transit 
center, the fact that the 
main building is almost 
completely vertically 
enclosed in a glazed 
curtain wall system is 
purely functional. This 
facility has been 
designed, in many 
ways, like the airports 
of the world today: 
long, linear and 
designed to support 
future expansion. 

The indoor spaces 
such as restaurants, 
offices, utility and 
tertiary spaces were all 
set inside the building 
and away from the 
outer wall of glass and 
mullions; the result 
being that the interior 
spaces could be 
modified in the future 
to support new 
services, spaces and 
tasks. 
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Refer to wall 
section 'C located 

on page 78 
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The division of spaces was decided primarily by issues of 
speed and access; provide services to visitors and commuters 
that served the quickest and were most critical to commuters 
on the first floor (].e. ticket sales, newspaper and magazine 
sales, and coffee bar sales). Services like sit-down meals can 
be provided by the fast-food restaurant located on the second 
floor (see rendering at bottom right). 

Floor finishes throughout the building consisted mainly of 
terrazzo for visitor spaces, where standard-buffed glossy 
terrazzo would be used in waiting, queuing and concourse 
spaces, while partial-finish high-grit terrazzo would be laid 
along high-traffic paths such as access ways onto the platform 
and Old Denton bus stop and main entrance. 

On the ground and second floors, visitors could read the status 
of inbound and departing trains from a large digital LCD board 
and enunciator located beyond the second floor start of the 
overhead skybridge (see rendering above right). As well, the 
interior spaces continue a pattern of utilizing a mixture of high 
technology and local architectural vernacular, where large steel 
trusses and clereston/ glass above meets brick face on the fire 
stairs and wood paneling around the restaurant and coffee bar. 
The escalators use load-bearing glazing as the frame for the 
hand grip track and railing. 
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Structural rod suspension system tying 
main steel trusses to main superstructural 
columns 

All bays have 10" 'Cee' purlins Cg) 4'-0" o.c 
for the mam structural deck spanning the 
distance between main trusses 

The anti-uplift cable-stay system 
along the front facade also acts as 
stability system for the storefront 
glazing 

Typical glazing 
detail found on 

page 83 

Entry header detail 
(beyond) found on 

page 83 

The mam 
superstructural 

columns are 
prefabricated units 

connected and 
laterally stiffened by 

large steel tube beams 

ndependent columns supporting the 
second floor deck are sonotube-cast 

concrete columns 

The second floor deck uses a combination 
of decorative truss/beams and large-depth 

K-series bar |0ists 
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The bike shed shown above in rendering provides the second half to this facility. The bike shed itself is a Japanese invention, bom out of necessity in that 
country due to lack of space and security Here, given the well-documented trend that bike and motorcycle activity increases as urban density in proximity to a 
transit center increases, the issues of security and protective centralization are combined into one package here. 
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By locating the bike shed on the east side of 
the project site away from the main structure, a 
connection is made to the nearby city hall 
complex and the already sizeable number of 
residences and housing located east of Bee 
Street. 
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The railing detail at left shows a 
typical cut through the tempered 
glass railing along a portion of the 
interior main skybridge which 
accesses the main rail platform. 
This, though, is also the standard 
railing found on all interior and 
exterior railing throughout the site. 
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Main Terminus HVAC Lavout 

In the HVAC diagrams seen at right, blue-
coded ducts and registers are part of the 
air supply system, while yellow-coded 
ducts and grilles are part of the return air 
network. Red-coded symbols are exhaust 
vents in restaurant, restroom and tertiary 
spaces. It is important to note that all 
second floor ducts are to be galvanized 
rigid/round ducts set into the lower chords 
of the main truss system. 

The primary concern for the HVAC system 
is to remove warmed air created by the 
large amount of glazing on the south and 
west facades. As a result the second-floor 
diagram shows a series of larger capacity-
CFM supply registers and return air grilles 
in place to regulate and control heat gain 
during the very warm summer months of 
North Texas. 

SFCOND Fl OCR HVAC DIAGRAM n t s IHilHI 

FIR.ST Fl OOR HVAC DIAGRAM n t s . 
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Built SileJVlodfii 

I 
The Final Model 

Completed as a partial representation of the final site, the final 
pages of the design documentation set shows images of the 
model illustrating how the components of the facility come 
together to form a complete station. The final model consisted of 
a composite cardboard base clad on all sides with 1/16" balsa 
veneer. Raised surfaces such as curbs, grass and sidewalks are 
illustrated with thin-ply chipboard. The completed building is 
constructed of white museum board, pre-formed white styrene 
plastic and ,05-mil Plexiglas. The primary purpose of the model is 
to illustrate aerial and overhead views of the overall facility that was 
not previously gained through renderings and illustrations. These 
images we will see on the next two pages. nvFRHFADVIFWOFSITFMOnFI n t s 
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Built Site Morlfil 

I 

Overall view of site model looking nohheast focusing on main terminus Detail view looking southwest towards main terminus building and screen berm 
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Overall view of site model looking southwest Detail view looking northwest at the UIIMZJ bi led and 
intermediate landing along the east site I 

Overall view of site model looking southeast 
Detail view looking southwest at bike shed superstructure, 
intermediate landing and entry ramp J 
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