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INTEGRATING SUSTAINABLE MOBILITY IN MONTREAL

Montreal is a city that has unequalled assets due to its cultural diversity, its' links to
Europe, to the United States, and to the rest of Canada. All large cities conscious of their
futures, and concerned about protecting their place on the global chess board innovate,
build, renovate, re-invent...they move! To do so, their people must move, thus, the
transportation systems offered must come in a variety of forms to have a well-balanced and
accessible city. A key to having a great city is to have a great public transportation system
which includes interconnected networks such as airport-to-city rail link, intercity and regional

rail, metro, tram, bus, bike, and walk.

The current problem with public transportation in Montreal stems from the public's
perception that multiple transportation systems are independent from one another. The
current systems include intercity and regional rail service, metro and bus networks. The
public’s understanding of the problem is how to prioritize one of the new three main
components proposed to join the public transportation system: a new airport shuttle with
expanded intercity and regional train service; a new tram network; and an expanded bus

service to the off-island suburbs.

This thesis shall demonstrate that an architectural solution, based on transportation and land-
use decisions made simultaneously, can help solve the problem while none of the three main
components need to be prioritized in a mutually exclusive manner; but rather that the role
they play, and their integration into the ultimate solution, need to be clearly defined and
explained to the public. The solution shall intend to be not only the main component in the
transformation of a particular area in which it will be located, but also one of Canada’s most
comprehensive transport interchanges to encompass high-speed intercity trains, rapid
regional rail services, and tram, metro and bus networks. In this sense, the ‘architecture’ will
be a catalyst that allows the city a better understanding of itself, a prerequisite for the
attraction and nurturing of people from the city and abroad, and demonstrate that Montreal

knows how to evolve, develop itself, and above all, move.
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A VISION

In 2002, Montreal adopted a Transportation Vision and strategic objectives consisting of:

“Meeting the transportation needs of all Montreal residents by
providing our community with a high quality of life and ensuring
its role as a prosperous and environmentally friendly economic
powerhouse.  To achieve this goal, Montreal intends to
significantly reduce its dependence on cars through massive
investment in various forms of public transit and active
transportation, including the tramway system, the subway
system, bus rapid service, trains, bikes and walking, and by
encouraging such more appropriate uses for cars as carpooling,

car-sharing and taxi service."’

Since the current problem with public transportation in Montreal stems from the public’s
perception that multiple transportation systems are independent from one another, there
must be a root to this stem. Alas, Montreal “suffers from a metropolitan cacophony because
of the multitude of organizations involved in public transit planning, a conference heard"?
during the week of June 15%, 2010. According to Gerald Beaudet, “up to 19 organizations —
transit authorities and regional and municipal bodies — can now be involved in planning, so
it's no wonder conflicts arise involving transit coordination and fares...The symposium heard
about a possible model for transit planning and funding in Montreal: Translink, the regional
transportation authority in Vancouver that covers 22 municipalities, 1,800 square kilometers,
and 2.3 million residents. To better coordinate and plan transport, it was created in 1999 with
a unique structure. In addition to regional transit (buses, trains and ferries) and cycling
infrastructures, it is responsible for major regional roads and bridges, and is involved in land-

use planning...Ridership has grown 52% since TransLink’s birth"2.

' Montreal Transportation Plan; City of Montreal ; 2008; http//ville.montreal.qc.ca
2 Transit planners get stuck in traffic; Andy Riga — Gazette Transportation Reporter, The Gazette, June 20", 2010.
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TransLink benefits from are a stable, dedicated and long-term funding, a 15-cent-per-litre
regional gas tax (in the Montreal area, it is 5 cents per litre), and a strategy that involves land-
use planning by creating frequent transit networks in areas where municipalities promise to
foster transit oriented communities. How has Montreal suffered by not having its own

regional transportation authority?

In Henry Aubin’s editorial of June 5%, 2010, he enumerates various ambitious transportation
plans for the Montreal metropolitan area such as “the remake of the Turcot interchange, the
light-rail line linking Brossard to downtown, the train to the airport, a fleet of new metro cars,
the rehabilitation of the Champlain Bridge, the tram network, the redesign of the
Bonaventure Expressway, and three new metro extensions. Phew. What do they all have in
common? Each has been in the wind for years. None has gotten off the ground...It all
testifies to a lack of strategic planning by all levels of government. No overarching vision

8l

exists.

A Regional Transportation Authority in Montreal, like TransLink in Vancouver, could
potentially hold the key to solving the problem of the public’s perception by clearly defining
and explaining to the public that no one component in the public transportation system
needs to be prioritized in a mutually exclusive manner, but rather that the role they play, and
their integration into the ultimate solution can be the result of transportation and land-use
decisions made simultaneously. Furthermore, such an authority would have to plan for
Montreal’s growth in terms of population, jobs, and modes of transportation, as well as the

intangible notion of people’s change in transportation habits.

! Transport plans sit idling because agencies don't talk; Henry Aubin, The Gazette, June 5%, 2010.

FERNANDO LOZANO

PAGES5 OF 16

PQ 040003 OTTAWA
JUNE 5, 2011 TERM 1, 2011



D9A & D9B - THESIS

DOCUMENT

PEOPLE ON THE MOVE

Based on Montreal Master Plan’s growth forecasts, the Island of Montreal’s population

may climb by a little more than 9% by 2021. It also predicts some 110,000 new jobs on the
island or 9.9% increase over the next 10 years'. Based on the expected growth of jobs and
the population, the number of morning rush hour trips within and to the island could rise
moderately by 2021, by approximately 10%. However, the modal share of public transit may
decline in coming years simply because most new households will be established in more
peripheral areas of the Island of Montreal. What this means is that “the use of current
ridership rates in projecting those for 2021 might reveal a decline in public transit’s modal
share for travel to the Island of Montreal.”? Besides the distribution of population, the
region’s main employment hubs, population aging, and the rate of car ownership by

households are all factors that can influence the modal share of public transit travel.

Currently, there are almost 500,000 morning rush-hour trips into the downtown core of
Montreal. The core is bound by Jean-Talon on the North, Wellington on the South, Saint-
Laurent on the East and Atwater on the West. Of that amount, about half enter the area
equivalent to three (3) city blocks, known as the Gare Centrale or Bonaventure station via
intercontinental rail, regional rail, metro, and bus. The key buildings known as terminals for
these methods of transportation are illustrated on he following page as: Gare Lucien-L'Allier
for regional rail from the West, Terminus Centre-Ville for the off-island regional bus service,

and Gare Centrale for intercontinental rail and regional rail from the North, South and East.

' Master Plan of Montreal; p.48-49, City of Montreal, 2004; http://ville.montreal.ac.ca

2 Montreal Transportation Plan; City of Montreal ; 2008; htto//ville.montreal.ac.ca

PAGE 6 OF 16 FERNANDO LOZANO

PQ 040003 OTTAWA
TERM 1, 2011 JUNE 5, 2011



D9A & D9B — THESIS
DOCUMENT

i

E

BONAVENTURE

I

150+(535) D=

1| P plbcer sctarsby |
T Posta de s
) ° e
—_—
) [

PAGE7 OF 16

B T R SR e R O e I A S Ry R T h U IR s

FERNANDO LOZANO
PQ 040003 OTTAWA
JUNE 5, 2011 TERM 1, 2011




D9A & D9B - THESIS
DOCUMENT

PUBLIC TRANSPORTATION SYSTEMS — EXISTING, PROPOSED & TERMINALS
Montreal’s public transit systems were mostly all introduced in the 1960's and '70's in
expectation of Expo 67 and the 76 Olympic Games. The Montreal Metro was inaugurated in
time for Expo ‘67 as well as the Bonaventure Expressway that would link Montreal’s
downtown core to the Expo site. The metro continued its expansion throughout the 1970s
and into the 1980's adding many stations. In the meantime, tramways were replaced by the
metro and an expanded bus service throughout the island. These same systems continue to

represent key means of transportation for the region of Greater Montreal.

However, in the early 90's, the Quebec government pulled out funding for public transit
services, and told the municipalities to offset the shortfall. Needless to say, this caused a
decline in bus and metro service as well as an abandonment of the existing infrastructures.
But in recent years, fare increases, tax hikes, gas-tax increases, car ownership tax, etc., have
been introduced to restore and now increase service levels on the Island of Montreal.
Contrary to logic, commuter train service was restored in the 1990's. There are currently five
(5) commuter lines now in operation, and two more are scheduled to begin service by 2015
including, the East-end and the West-end lines. The Montreal Transportation Plan of 2008 is
looking at expanding the many existing transportation systems, and even studying bringing in

a few new ones.

The existing public transportation systems consisting of regional rail, metro, bus service,
bicycle-sharing program and paths, and the indoor pedestrian network, all interconnect at
the Bonaventure Station. Furthermore, the proposed additions to the existing infrastructure:
the airport rail-link with expanded regional rail service, a new tram network, and an
expanded bus service to the off-island suburbs will all interconnect in the same location.
However, there does not seem to be a vision or a strategy in the Montreal Transportation
Plan that indicates how the current systems and new systems will interchange its people.

After all, this is what it is all about, people!
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The Terminus Centre-Ville (TCV) for off-island bus service is already functioning at 100%
capacity which includes “385 bus arrivals and departures during peak periods”'. The service
is scheduled to triple in the next 2 years, and maintain such volume until an LRT can be built.
However, the LRT is dependent on a ‘new’ Champlain Bridge being built, which according to
a newly released study indicates that a new bridge will be required, but not under
construction for at least 7-9 years, and operational in 10 years at the earliest. Thus, a new bus
terminal is required until an LRT can replace the buses, or will the LRT ever replace the buses,

or will it complement an expanded bus service thanks to a new bus terminal?

The new tramway network will originate at the Bonaventure station and head north
through the city. It will use the existing facilities of the Gare Centrale which are capable of

handling additional ‘rail’ service.

The airport rail-link will have the same terminus as well. It will use existing railway tracks,
except for the little portion currently under construction at the airport. The terminal of Gare
Centrale is capable of handling this increase in passenger traffic. After all, Gare Centrale was

built to accommodate up to two times the current traffic flow of 100,000 daily commuters.

! Montreal Transportation Plan; City of Montreal ; 2008; htto://ville.montreal.ac.ca
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REGION & NEIGHBORHOOD

The neighborhood in which the terminals are located is known as Griffintown. This parcel

of land that sits at the foot of Montreal's famed Mount Royal and the Port of Montreal was
once the gateway to Canada and North America. In the earliest days of Montreal, this land
was owned by Jeanne Mance, who called it “the poor's farm” as its proceeds was used for
the benefit of the poor of Hotel Dieu hospital. In the late 18" century, Montreal was under
British rule, and this land was leased to Thomas McCord by the Nuns of Hotel Dieu. But
while McCord tended to business in Britain, the land here continued to gain value with talk of
construction of a navigable canal to access the great lakes. And so while McCord remained
in Britain, the land was illegally sold by an unscrupulous business associate to a Mrs Mary
Griffin who immediately drew up plans to subdivide the land into streets and building lots.
Even though McCord managed to retrieve the land, it had already taken on the name of its

developer.

This part of the city was the heart of the industrial revolution in Canada, while building
the Grand Trunk Railway, the Victoria Bridge, and the Lachine Canal. Even as late as the
1960's, this area was still rampant with industry in close proximity to the city core. However,
when the Bonaventure Expressway came along, it created a tear in the urban fabric. The
railway that had preceded the expressway, had been elevated to allow passage of chariots
and automobiles underneath it along the same roads that existed before. However, the
expressway that was also elevated created a rip in the urban fabric because its pillars were
close in proximity not allowing the short city blocks to continue underneath it. Furthermore,
the spaces under the expressway were left as derelict urban spaces. The expressway

separates a residential area (Old Montreal) from an industrial area (Griffintown).

The Montreal Master Plan in conjunction with the Societe du Havre de Montreal
proposed to tear down the elevated portion of the expressway and turn it into an urban
boulevard with plots of land in the middle of the north and south directions of traffic. In my
Design Studio D8 Urban Design, | proposed an alternative solution all the while maintaining
the intent of the Master Plan to keep the urban boulevard, however, fill the space between
the north and south directions of traffic with green areas (see Street & Building boards in

Appendix A). Make the entrance to the city one to remember, every day.
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ORIENTE STATION

Oriente Station was the result of
an invited competition, which
Calatrava won in 1993. The station
was intended to be the primary
transportation connection for the
1998 World's Fair that Portugal was to
host in the Olivais district, some five

kilometers from the heart of Lisbon.

The station is located between the railway and the river embankment, the area was an
industrial wasteland at the time of the competition to be completely renewed after the fair
ended. The planners and city officials intended the station to become not only the main
component in the transformation of the whole area but also one of Europe's most
comprehensive transport interchanges to encompass high-speed intercity trains, rapid
regional transport, standard rail services, and tram and metro networks. Responding to the
challenge, Calatrava, once more appealed to the ambitions of the planning committee,
going beyond the strict requirements of the competition to propose a comprehensive urban
plan. Thus, in addition to the scheme for a new station on the existing railway lines - which
crossed the district on the embankment, defining the western edge of the fair's site;

historically a dividing line between residential and industrial areas.
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The Oriente station is an inter-modal terminal: Its facilities serve and interconnect
several forms of transport. Passengers can change between metropolitan, long- and
medium-haul regional and international trains. There are connections into the underground

system, national and metropolitan buses or taxis. There is also an airport link and check-in

facilities. The station is made out of three self-contained parts and is divided into two levels.
The raised level holds the platforms for the national train network; the lower level connects to
the underground and emerges at the surface to serve as an entrance to the Expo grounds
and also to connect with the third element of the project, a major bus terminal for the city.
The four platforms of the train station are reached through ramps or cylindrical glass lifts.
These platforms serve eight lines of tracks. The platforms are roofed by a metal structure 25
meters high. This elegant solution consists of a series of slender pillars that split on the top

and connect with each other to create a continuous folding structure.

PAGE 12 OF 16
PQ 040003 OTTAWA
TERM 1, 2011 JUNE 5, 2011

FERNANDO LOZANO



A~

i

N )

D9A & D9B — THESIS
DOCUMENT

Consistent with the rest of Calatrava's work
the analogies from the natural world jump into
people's minds: The group of pillars resemble
palm trees or lilies, and in a geometric sense it is
not far from the also floral fan vaults of the British
perpendicular gothic. The structural elements are

painted white and the nerves of these so-called

- palms spread out to hold a folding glass roof
where geometry an organic shapes find a synthesis in abstraction. The sky of Lisbon is
bright and the heat of the sun implacable; however the metal and glass palms forms a sort of
floating oasis with a view to the river, where perhaps the only technical failing is its lack of
protection from cross winds. If the raised level stands like an oasis, the ground level is a
cave; a huge manmade cavern that shelters the movements of the people from one form of
transport to the other. And if the train platforms lie some where within the vegetal kingdom,
the ticket hall below is more animal. The concrete arches that define the spatial structure of
this space resemble the rib structure of some extinct creature, yet their proportion and arc
give an impression of stability and lightness. Transiting through the space there is almost no
awareness of the load of trains that the columns support. The movement of the columns as
they describe their arches makes an arresting setting together with the hanging bridges,
connecting tunnels, lifts and elevators. The main material is concrete, the bridge parapets
are made of glass, and the pavement is the typical stonework used in the streets of Lisbon.
Metal appears again as the connection to the bus station and as the colossal cantilevered
roof that signals the gate to the Expo grounds. The span of this roof is simply mind-blowing,
even after experiencing the rest of the structural feats that make up the project. The Bus
station is rather straightforward in the structural sense, but no less expressive. Perhaps the
distinction of the project elements through the use of material and structure gives to the
station a strange sense of fragmentation but each of the pieces is masterfully synthetic in

themselves.
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PROPOSED SOLUTION

The architectural solution is where the architecture is the catalyst that allows the city a

better understanding of itself by providing a space where people can interconnect with their
various public transportation systems. Furthermore, it will provide an architectural solution to
urban problem as well as a social, political, and economical problem. This is the type of
project this city needs to attract people to the city and nurture those people from the city.

The proposed new intermodal terminal at Bonaventure (in RED) could be jump-started by a

new Regional Transportation Authority, or vice-versa.

[
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The proposed solution is functionally based on the human scale, the Nova Bus and the
Bombardier Tram platforms. These modules were integrated into the existing railway and
Bonaventure railway station. The architectural form is based on two elements: the free-flowing
roof representing the joie-de-vivie of Montrealers; and the mostly glass perimeter walls
representing the transparency between building and means of transit. The high part of the roof
will be covered in PV panels capable of producing over 10,000 kW, while the low part of the roof

will be a green roof capable of mitigating the rain water runoff from the PV panels above it.

The interior circulation is connected to Montreal's famous underground pedestrian
network which will link the building to two (2) existing metro stations of Bonaventure and Square
Victoria, the Bonaventure Railway station, and many landmark buildings of the downtown core
such as Place Ville-Marie, Square Victoria and the Quartier International, and the Bell Center. The
facility will accommodate a park-and-ride underground parking including for car-sharing service
already in full swing in Montreal, known as Communauto. It will also be connected to the

proposed viaduct shops located under the exiting railway (currently a self-storage).

The building ground floor area will have a drop-off and pick-up on the west side, taxi
stand on the north side, and Tram stop on the south side. The east side is maintained liberated
so as to not infringe onto University Street and its proposed reserved bus and taxi lanes. The bus
platforms are mostly encased in glass and served by two (2) sets of stairs each as well as an
elevator. Each platform can accommodate up to eight (8) buses simultaneously, for a total of
forty (40) bus gates in the building. This allows to double the amount of gates compared to the
current bus terminal which only has twenty (20) gates, thus allowing a tripling of service. All floors
would be open spaces as much as possible except for service rooms such as washrooms, janitor
rooms, and a few lease area possibilities in the middle of the main hall. The intent is to maintain
an airy-like feel for each person experiencing the building either entering from the street or
coming off a bus, train, Tram, LRT, or metro. The third floor houses the platform to the Airport
Rail train as well as the stairway leading to the Bonaventure Conference Halls located in the
middle floors of the Bonaventure Railway Station and Hilton Hotel. The ceiling of the station is
red cedar wood so as to bring warmth to the building given that the balance is white-painted

steel, aluminum and glass, and ceramic floors.

This building culminates the proposed Bonaventure urban boulevard and this is how the
architecture can be a catalyst that allows the city a better understanding of itself and

demonstrates that Montreal knows how to evolve, develop itself, and above all, move.
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METHODOLOGY

The methodology used for this Thesis was to complete the reading of the Literature

Material which allowed for a more in-depth understanding of the challenges ahead in order

to provide an architectural solution where none of the new three main components

proposed to join the public transportation system need to be prioritized in a mutually

exclusive manner. These challenges were documented and illustrated so as to allow a third

party the ability to understand the problem that Montrealers face and allow the exploration

of how architecture can be a catalyst that allows the city a better understanding of itself.

The project development shall undergo the following steps:

1. Program & Design Development

a. Program Development:

Vi.

Document and illustrate the problem

Explore architectural solutions that could solve the problem, attain the

goal of a catalyst, and choose the best.

Provide a critical analysis of the best architectural solution through an

analysis of the architectural, economic, social, political, and urban issues.
Propose the architectural solution and potential sites
Choose the site

Program Analysis

b. Schematic Design

c. Interim Presentation

d. Final Development

e. Final Presentation
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BIBLIOGRAPHY

The Primary Literature Material listed here below shall bring an understanding of the vision
and strategic objectives to be set out in order to meet the transportation needs of all

Montreal residents and visitors.

The Secondary Literature Material list demonstrates the problems and solutions in other

cities in the world that were similar to those encountered currently in Montreal.
PRIMARY LITERATURE MATERIAL CONSIDERED SHALL BE:

Clear-Eyed Vision of Quebec; Lucien Bouchard et al.; 2005; www.pourunquebeclucide.com

Master Plan of Montreal; City of Montreal, 2004; http://ville.montreal.qc.ca

Montreal Transportation Plan; City of Montreal ; 2008; http://ville.montreal.qc.ca

The Smart Growth Manual; Andres Duany and Jeff Speck with Mike Lydon; McGraw-Hill,
2010

SECONDARY LITERATURE MATERIAL CONSIDERED SHALL BE:

Architecture Theory since 1968; K. Michael Hays; MIT Press, 2000
Architectural Record - Transit Takes Off; March 2010; McGraw-Hill, 2010
Precedents in Architecture; Roger H. Clarke and Michael Pause; John Wiley & Sons, 2005

Santiago Calatrava, The Complete Works; Alexander Tzonis; Rizzoli International Publications
Inc., 2004

SITE Identity in Density; Michael Crosby, Michael McDonough, James Wines; The Images
Publishing Group Pty Ltd., 2005

Theorizing a New Agenda for Architecture; Kate Nesbitt; Princeton Architectural Press, 1996
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M ontrea I is a city that has unequalled

assets due to its cultural diversity, its' links to Europe, to the
United States, and to the rest of Canada. All large cities
conscious of their futures, and concerned about protecting
their place on the global chess board innovate, build,
renovate, re-invent...they move! To do so, their people
must move, thus, the transportation systems offered must
come in a variety of forms to have a well-balanced and

accessible city. A key to having a great city is to have a
LIGHT RAIL\ great public transportation system which includes
TRAIN interconnected networks such as airport-to-city rail link,

intercity and regional rail, metro, tram, bus, bike, and walk.
PUBLIC PERCEPTION

REGIONAL
RAIL

The current problem with public transportation in
Montreal stems from the public's perception that multiple
transportation systems are independent from one another.
The current systems include intercity and regional rail
service, metro and bus networks. The public's
understanding of the problem is how to prioritize one of
AIRPORT the new three main components proposed to join the
public transportation system: a new airport shuttle with
expanded intercity and regional train service; a new tram
network; and an expanded bus service to the off-island
suburbs.

This thesis shall demonstrate that an architectural
REALITY solutior.x, based on transportation and land-use decisi.ons
made simultaneously, can help solve the problem while
none of the three main components need to be prioritized
in a mutually exclusive manner; but rather that the role they
()
/ </ REGIONAL
S = \
ARCHITECTURAL
SOLUTION

play, and their integration into the ultimate solution, need
to be clearly defined and explained to the public. The
solution shall intend to be not only the main component in
the transformation of a particular area in which it will be
located, but also one of Canada's most comprehensive
transport interchanges to encompass high-speed intercity
trains, rapid regional rail services, and tram, metro and bus
networks. In this sense, the 'architecture’ will be a catalyst
that allows the city a better understanding of itself, a
prerequisite for the attraction and nurturing of people from
the city and abroad, and demonstrate that Montreal knows
how to evolve, develop itself, and above all, move.

AIRPORT
RAIL-LINK

LIGHT RAIL
TRAIN

ULTIMATE GOAL
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TABLE 1 ' Predicted Population Growth in Greater Montréal, 2001-2021 i thousands)
HOUSEHOLDS POPULATION
CHANGE (%)
2001 2021 2001 2012

Island of Montréal 805.8 9434 17.1% 18127 19812 9.3%

Rest of Greater Montréal 6116 7750 26.6% 16137 18691 15.8%
oat Jae e | s Jsuee[ses ] aw |
TABLE 2 | Predicted Job Growth in Greater Montréal, 20012021 (i thousands)

island of Montréal

Rest of Greater Montreal

TABLE 3 | Predicted Growth in Number of Trips in Greater Montréal,
2003-2021—Morning Rush Hour (i thousands)

NUMBER OF TRIPS IN 2003 DESTINATION
10 ORIGINS T | SLAND OF MON REST OF GREATER MONTREAL T07TAL

Island of Montréal 885 s3 938
Rest of Greater Montreal

INUMBER OFTRIPS IN202108
Island of Montréal
Restof Greater Montreal

CUDESTINATION ~ ~
\ RESTOFGREATERMONTREAL !
Island of Montreal 10.3% 28.3% 1.3%

Rest of Greater Montréal 1.2% 224% 18.3%

FIGURE 2 | Trips te the Island of Montraal from 1987 ta 2003~Marning Rush Mour
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PROBLEM STATEMENT

La bretellc Brensuan e un truin Ja
Gandner & Sonen 1574
Saurce : De Volpi ot Winkworth.

THE TEAR IN THE URBAN FABRIC MADE
BY THE BONAVENTURE EXPRESSWAY
CAUSED THE DIVISION OF A ONCE
VIBRANT & SUCCESSFUL
NEIGHBORHOOD KNOWN AS
GRIFFINTOWN.

THE PROBLEM IS THAT TRANSPORATION
AND LAND-USE DECISIONS WERE NOT
MADE IN TANDEM.

IN THIS CASE, IN THE MID-1800'S, THE
RAILWAY BEGAN TO RUN DIRECTLY INTO
TOWN TO BONAVENTURE RAILWAY
STATION. IN THE 1930'S, THE RAILWAY
WAS ENLARGED AND ELEVATED
CREATING TUNNELS UNDERNEATH FOR
THE ROADWAYS TO RUN EAST-WEST. IN
THE 1960'S TO ACCOMODATE THE
INCREASE IN TRAFFIC FROM THE
DOWNTOWN CORE TO EXPO '67, THE
BONAVENTURE WAS ERECTED AS AN
ELEVATED HIGHWAY CREATING THE RIP
IN THE URBAN FABRIC WHICH WAS THE
NEIGHBORHOOD OF GRIFFINTOWN.

Départ du prenier train Mosirial & Luchine de la gare Bonavore ay Square
Chaboillez en 1547
Source : Tablecs por Jeffreys, Misée Chitea Ramezay
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Responding to the challenge, Calatrava, once more appealed to the ambitions of the planning committee,
going beyond the strict requirements of the competition to propose a comprehensive urban plan. Thus, in
addition to the scheme for a new station on the existing railway lines - which crossed the district on the
embankment defining the western edge of the fair's site, historically a dividin line between residential and

industrial areas.

Oriente Station was the result
of an invited competition, which
Calatrava won in 1993. The station
was intended to be the primary
transportation connection for the 1998
World's Fair that Portugal was to host
in the Olivais district, some five
kilometers from the heart of Lisbon.

The station is located between the
railway and the river embankment,
the area was an industrial wasteland
at the time of the competition to be
completely renewed after the fair
ended. The planners and city officials
intended the station to become not
only the main component in the
transformation of the whole area but
also one of Europe's most
comprehensive transport
interchanges to encompass
high-speed intercity trains, rapid
regional transport, standard rail
services, and tram and metro
networks.

ORIENTE STATION - LISBON, PORTUGAL




SRR s b3 The Oriente station by Santiago Calatrava was commissioned by the
Ehistscritely shiteaee : city of Lisbon in 1993, after an invited competition. Its immediate goal

. hise was to serve the great number of visitors expected for the World Expo in
1998.

In the future the station is set to become the main train terminal of
the city, since the main growth of Lisbon is planned towards that side of
the Tagus River. Moreover, the building that used to host the Portuguese
Pavilion (by Alvaro Siza) is expected to house the city government, which
together with other permanent buildings remaining from the Expo form
part of what is nowadays known as Parque das Nagoes, a new city park.
All of these initiatives are aimed at contributing to the creation of a new
city center.

22N
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The Oriente station is an inter-modal terminal: Its facilities serve
and interconnect several forms of transport. Passengers can change
between metropolitan, long- and medium-haul regional and international
trains. There are connections into the underground system, national and
metropolitan buses or taxis. There is also an airport link and check-in
facilities.

The station is made out of three self-contained parts and is divided
into two levels. The raised level holds the platforms for the national train
network; the lower level connects to the underground and emerges at
the surface to serve as an entrance to the Expo grounds and also to
connect with the third element of the project, a major bus terminal for
the city.

The four platforms of the train station are reached through ramps
or cylindrical glass lifts. These platforms serve eight lines of tracks. The
platforms are roofed by a metal structure 25 meters high. This elegant
solution consists of a series of slender pillars that split on the top and
connect with each other to create a continuous folding structure.

Consistent with the rest of Calatrava's work the analogies from the
natural world jump into people's minds: The group of pillars resemble
palm trees or lilies, and in a geometric sense it is not far from the also
floral fan vaults of the British perpendicular gothic. The structural
elements are painted white and the nerves of these so-called palms
spread out to hold a folding glass roof where geometry and organic
shapes find a synthesis in abstraction. The sky of Lisbon is bright and the
heat of the sun implacable; however the metal and glass palms forms a
sort of floating oasis with a view to the river, where perhaps the only
technical failing is its lack of protection from cross winds.

If the raised level stands like an oasis, the ground level is a cave; a
huge manmade cavern that shelters the movements of the people from
one form of transport to the other. And if the train platforms lie some
where within the vegetal kingdom, the ticket hall below is more animal.
The concrete arches that define the spatial structure of this space
resemble the rib structure of some extinct creature, yet their proportion
and arc give an impression of stability and lightness.

Transiting through the space there is almost no awareness of the
load of trains that the columns support. The movement of the columns as
they describe their arches makes an arresting setting together with the
hanging bridges, connecting tunnels, lifts and elevators. The main
material is concrete, the bridge parapets are made of glass, and the
pavement is the typical stonework used in the streets of Lisbon. Metal
appears again as the connection to the bus station and as the colossal
cantilevered roof that signals the gate to the Expo grounds. The span of
this roof is simply mind-blowing, even after experiencing the rest of the
structural feats that make up the project.

The Bus station is rather straightforward in the structural sense, but
no less expressive. Perhaps the distinction of the project elements
through the use of material and structure gives to the station a strange
sense of fragmentation but each of the pieces is masterfully synthetic in
themselves.

ORIENTE STATION - LISBON, PORTUGAL




A-Street Frontage O

A-Street Frontages

comfort, activity ard dewntown character.

+ Build 1o line: A micimum cf 95% of a property’s buikd-to fine frortags is required to be
occupied by the pircipal buling tagade. Of the propeny's buidto-ine frantage, 5%

shall be alowed 3.0min order to
condiions {e.g. Jobby entrance, outdoor cfe/patio, ete).

argled street corfigurations.

*  Amizimum &.5m ficor-to-fioor height shall be required for grourd floor retail and residertial

frortages.

on AStreet frormages.

Bullding facades should be paraliel to the edge of curb or right of-way, followleg curved or

Functioning ard principal bulding entrics (pedestrian ertrances) ard doors shall be located

unique program

= Mainpe
ﬂem

open during normal business or operating hours.

*  Deors must be designed and constructed such that maximum door swirg meets but does
rot crossthe build-to fine (i e, the doors must be inset so that they dorot cross the build to

For b-\ldhg; thatare open to the public (including retall and office uses), the doors shall be.

lice).
AStreet fromages shall ave grourd foor elevatons wkh a mirimur of BOX trangarert

play

onl{lvemtl‘t inside nllbc bulldbg

o Cumbauts, dv onA

e
be within 20m

——

cw«u;

WEARTH Conth

AsStreet.

. adjacent B Street
. i i 1)if the si

o3 B Strcetor, treet o,

Y pency
Parkirg structures shall be screened by “liner” buikdings.

B-Street Fromtage Dlsgram

B-Street Frontages

B-Streess are secandary streets, connectrg A-Streets to each other and
sroviding motor vehkle access to private property ir the Dowrtowin. They
srovide developmert blocks with vehicular access for cff:street parking,
deliveries, ard senvicrg Stardards of B-Street frortages are less restrictve
than A-Street frontages.

build-to line: Amicimum cf /7% of 2 property’s bulld to-bre frontage
s required 10 be occupied by buildieg fagade. Of a property’s build
1o line frontage, 18% shall be allowed to stepback 3 maximum cf
2.0m in order to accommodate wnique program conditions {e 8. lobby
ertrarce, outdocr cafe/pano, etc).
Buiding facades sheuld be paraleltothe edre of curb or rightol-way.
followirg or.:rg'pa street
. Fromine arddears hall be kooated
onB-Steet hm_w o buiding has both A 2nd b Street frortages,
then the mest promirert bullding entrarces shall be locaced on the
AStreetfrortage
Main pedestrian entries muz be fush with the sidewalk clevation.
For buildirgs that are cper 1o the public (inclding retail and ofce
uses). the docrs shall be open during rormal busiress of opernirg
Fours.
« Doors must be desgred ard corstructed such that maximum door
swing meets but does not. crass the build to ke (ie., the doors must
be inset 50 that they da rot crass the build 1o lire]
E-Street frontarys shall have grourd floor ckevatons 3 minimum of
75% transparentvision glazirg {unkess othenwise specifec) with views
irto the buikding or views 1 display windows which are completely
accezsivke only fram the Inside cf the buiking.
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« Twoadj; thawe roles:
them, measured at the right-of-way fire. Driveway widths may rot
exceed 6 0m in width,

Other Frontage Conditions

to
may be llowad for- 1) civic & publc buieirgs such as City Hall,coure
bouses, fire stations, public schook, ard commurity certers, 2) park
bulkirgs and paviliers.

Ifthe build to lire ks rot Indicated for 3 particular street froctage, then
the defauit Is that the build-to-fire k the right-ofway Ine (ie., the
maximum setback is zero feet).

Buikiirgs that share 2 block with a publically owred parh.cr publally
owred square, shall face the edges of the park or square foliowicg
Astreet frortage standards, where the buikf to line is the cdpe efthe
park.

Access Streets

Access stroets provice the tertlary conrectiors, ard sarvice and parkicg
access W development sites. They are the least public of all the street
frortage types and are the mast wdlitarian,

. <

t3da not buikd to lines
+ Accers Sarcets must be frecly avaizble for public se 22 hours per
day

fway, 3
thatis betwaen 6 and 7m wide, and employ two-way eperatior.
ms.su.m.——l

Parking Structure Frontage

S— ASTREETFRONTAGE
m—— §.$TREET FRONTAGE.

Acstreet Fromtages:

the parking structare from view

Bserect Frontages:

Al parbieg scructures shal bave acEve wes (retalfservices) on the grourd oo witt &
Imirimum ground faor greund foor height of 4.5 metres Iy erder ta accomerodate Xtve,

street level uses.

trestmert and facade arimation {srening. “greer wall, Bcade LESTHERE dbir £

STREET & BUILDING




Architectural Massing
The Bk form standards éhide the basks massicg ard form of buldings In

3rd 2) poirt towers (mddsc ard sbovel. The 2ardards for baxc buldings
e tied 10 the specifc street cesicr ard dimersions for each sireet In the
Oowrtomr

eyt

Bulld-todine - A designited Ine dlong the lergh
of 3 treet metared from the right of way that
dedgrates the placerert and orientaton of
bubings. Deperdng on the Surect rortsge
type a percertage of the build 1o fre muxt be
occupied by buding tacace.

Streetwail = The. facade of the buidieg that
Cefnes the erciosure of the pubic space o
sreet. The seetwallwil typicaby vary between
3105 soreys depending on d< st K i
defred through the usa of 3 required steback
Bat arsalivs the buldieg maseg ard
‘cstabizhes a comgtert arch tecturat beg 3kong 3
rectfrontage. Port Tower
stepoack
Bate Bubding - The strect leved 1o mvdrse

bubding frertsge which incades the srectwal g0y
ard mdrise Roreys of 8 buiding corsstert whh
the Sweetand Bulding Design Stardarts.

Polet Sower = Buiding tewers above the base
bubding height poverred by design standardsthat
direct slerderness, orlereation and separation.

Top = The archrectural trestriert of the top

of Views of the Dowrtowr from rear ard fac

Srepback-A required aricelaton of the bubding
maztingthithelpsemblihibe steetaall reduce
e agpeanarce and bulk of middea buiding,
reduce stadow and wird Impacts, 3nd mitigate
the percepnion of beight from the street.

Interie Retall Sl ck Froatage Disgrom

"merlm IehII Block Frontage

€ Dowrtoar nafGevlop M 33 low icesky It ocks wth tace
s e vtemdy Irtenmm deselosment
pamem, A sees : &

it ef 174, wth A et

{rorage ravierers ol b ar i buk form bl puterm thatfronts Astieets ard
he g stretlsa)

b < ot the

Overna the bk

Earkirg
the estabished uctare of Aard € rects.

lnlulm Side Property & Party Wall l‘andmw

re rew baidegs ray
i adprentio wlmum tuctre o rdemoed poperty 1t b st
e 5 o periad, doves pukteiices

appearance sed heiz

o Blank sidowalls shoukt be designcd 2aan amhrrctunly bricned udsce and lrps expantes
bk el should be pvoded
- orte tre kg arb

ssed wih s reral st vt

bl blita s Eropeny bee 1o alicw for
sutciert gari g ard buidieg stoarsnen.

Sunlight Standards & Base Building Height
Protectrg surfeht expoture at the Zreet ard sidewalh level b an

surrounding areas by ownbadowing adjacert streets and peblkc
spaces and the kas of sy view. Acceis €0 direct SuPicht ks &
messurable quay of 2 space.

* Buiirgs on A stieet frortages shall establish
3 manmum baio beildieg height 3né mazing that maintains 3
minlemum of § hows of surght {mid morrlng t mid shcrroon,
berween March 21st 3rd Sepremaber 2151] 0 3¢ Jeit one side
ofthe street.

ukiegs on B street frontapes hal escablieh
a raximum base buildieg beight and masing that malrtales
minmm of 3 hours of zarkght (mid mornieg ta eid skormoon,

tostreet.

W of
Sidemal Sunlight

Pedestrisn Level Wind thects

The wiimore of the Dowrtowe wil st wind potterns. The pedestrvr kevel wied.
afects of 1N buldrgs kclude down dats off Buking ard/or accelersted whés thosh
tunnelig of wre berween bulkdings. The bulking maztig and orkerestisn can be wied
tigite these atecrs. 3ackc puidolines ledude:

speeds. The required stepbacks for both the poirt Lowers ard bae be Adwga are inended
10 both guide archiectural maziing 1nd rytgxe the Impsct of dowe fows wind 3t the.
sreet

the aects of cown fowtng whnd.

turnel® atects.
Frtensky of wied nurreing.

Site Orientaticn
Poirt towers 580uid b boeated on the zeuthest and
Southmet des ol a block o dewi trothe
Shadouws wil all rimardy witd ¢ the block Btker thay
o the stiert. Foit towers v eloegared Foor plre:

4 be oderted FOTH 20uth I oder 1o M rimize
ot impsets.

OETY

the chade (=pact residertial Tower
Foorplites 350w the basz buldien
Peight, s-all be 3 marimum area of

745m1 7asm?

“utheastand outhwa 2 1ics of the block.
+ S e srg orks and opes tpacs
establinh 3 markoam g,

tower bxarioe/aassing that martaics & mhawn
5 Pours of sure?t {md morrirg to mad ahemoor,
betwrer March 2151 and September 21) over 75%
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heihtard port
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Street-Level Use - Ensure an active ard vibrart street.

= Frontage Activation - Retail orly on the ground fioor, 100% of street frontage (excluding

lobbies and entrances).
. " f bars/pubs, neighborhood
services.
Street-level | p: creating

an inviting and vibrart atmosphere.

«  Ground floor glaring = 80% - 90% of ground floor fagade area between 0.6m and 2.4m from
the firished floor must be glazirg.

o Glazing - No tinting ks permitted. Must be able toseeat least 0.9 m past the glazirg. Three
dimensional displays may be within 0.9 m of glazirg. Pasters, boards, siges, decals, and other
flat or rear-flat objects or visual obstacles carnot cover mare than 20% of the glazed area.

frequent doors on the strect and a variety.

-Createa level

of small shops ard enterprises.

©  Width = Storefronts ard buikdings should be desigred to articulate a rhythm of different
buikdings at intervals of every 6 to 10m wide (with the exceptions for a larger grocery store),
created through the subdivision of retail space, the use of changing building materials and/
or fagade articulation. The purpose of this ks to create actual separate buildings for the
appeararce of separate buildirgs) at regular intervals to create visual interest alorg the
street.

©  Height - Ground foor height of 4.5m mirimum to ensure fiexible retail and/or commercial
space.

* Depth - Retail space depth of 12 to 15m minimum to ensure reasorable operations.

Building Details

e Awnings - Shed type only, acrass 100% of building fagade. 2.25m mirimum to 2.75m
maximum, protrusion into the right-of-way.

©  Front door - For buildings that are open to the public, the front doors must be unlocked
and usable for normal access to and from the building by the public during normal business
hours. Door function should rot employ space beyord the face of the buildirg in order to
maximize the use of the sidewalk and pedestrian space.

o Finished floor elevation - Within Sem of the sidewalk elevation on the right-of-way line In
front of the front door.

o Strectwall - Parapet wall required at the strectwall stepback in order to articulate a clear
top/cornice to the street, minimum 0.6m, maximum 1.5m high.

s Window shape - Individual wirdows should perceptibly taller than they are wide.

Paint Tower

Helght
(See Point
Tawers Standards)
fe————— 5.0m Min. Point Tower Stepback
From Bldg. Facade
: 8ulld-to-Lhe——————
—_ I - Max. Base 3ldg. Height
sy 4.0m Min. 3idg. Stepback Q—br 22.0m {6 Storeys)
; ‘%a |
] »’{,4 Max. Streetwall Height
| £ 4,03, 15.0m {4 Storeys)
£ 3 Yoy e, Min. Streetwall Height
z| = 2, 11.5m {3 Storeys)
3 ) Lep, 2y,
a| = Y%, ;
o 2 p
= = P s
g = TSNy = T8 -
z o 3 gy 4.5m Min. Grounc Floor Helght
” 23m R.OW. ” 0.25m Bulld-to-Line
w n
Typleal B-Street Bullding Massing Guidelines
(East-West Street Orlentation)
> Palnt Tower
- Helght
. (See Polnt
18- 37 --24- 36 - 36 24 3.7 1.8 Towers Standards)
je——— 5.0m Mir. Point Tower Stepback
From Bldg. Facade
« Bulid-to-Line —————
-l ! T emsssscas-- Max. Base Blcg. Helght
i 1 ® r— 22.0m {6 Storeys)
1 4.0m Min. 3l¢g. b
%, l
2, Max. Streetws!l Helght
. o /.r,:p, 15.0m {4 Storeys)
= 4 ’p,’;,'qe Aaeensnnaanasoneas-~ Min, Streetwall Height
z| = 6 11.5m {3 Storeys)
\ m = 2.
4 ol 2
al =
o
. &
s & 4.5m MIn. Grounc Floor Helght
WA T
ity ,..\\\\\\“
W 0.25m Bull¢-to-Line
. A2 Typical B-Street Bullding Massing Guidelines
Proposed Typical B-Street Intersection (North-South Street Orientation)
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FLEXITY 2 tram

Blackpool, United Kingdom

Sy
Train Goneist

Dimensions and Welght
Longin of vencla .
T —

wan

Entiance heigt sbove TOR

Minimum horizontal curve racius firack/depot)
Maimum vertical curve racius, Pog/sg)
Car weight (emply)

Car weight foaded) (4 pass/m)
Masimum aste load (¢ pass /)

Bufforkood

Bombardier Transportation
Hermann Gebauer Straia 5
A<1220 Vienna, Austs

Tel +43 125110760

www.bombardier.com

Tkt o Barearse

ki

05t

12ma

273 mist

Masioman gracient wx
Seated passengers (ncl. io up seats) , k¢l
Standing passengers @ pass/m) - 145
Mutiparpose aroas 2

BOMBARDIER

BBV

ST,

NovaBus

TECHNICAL SPECIFICATIONS
LFS Product Line

D
with Automatic tra

e

rhr—

Hybrid Articulated

4001t 6201t

Upto 33 Upto&2

n "2

Standard Standard

Vobo Mukiplex system Voo VBEA
Fibergless Fiberglaws and Thermoplastic St | Fberg'ass and Thermoplastic Skint
Parels Panels Parels
Standard Standard Standard

Opticasl Ortioral

Optional ticral

Standard Standard

Notkneeled: 14 6.0 Notkneeled: 146in.

Kneeled: 116in Kozeled. 116 in.

12in. 102in

128 in. (with hybrid canopy) 124in.

Swandard Stardard

Front to rear axe: 244 in.

Fran: to mid axle. 244 in.
Mid to resr axle: 253 in.

929in. 929in
769 769
40f. 1050, 24 f.
Miche(in XZUZ 305-70RZ2.5 Michelin XZU2 30570R22.5 Front & reor tires: Michelin X2U2

305-70R22.5 - Mid tres: Continen-
12 HDU1 335-55R22.5

Cummins ISL 8.9 750 HP, Standard
Cumnmins ISL 5.9 250 HP: Cgtional

Curnimin ISB 6.7 260 HF-
Standard

Cummios I5L 8.9 330 HP:
Standsrd

ZF Ecolifo transmission Alson £240 Systemn ZF Ecolife transmissicn
(6 specds): Srandard - Alison B40D {65peods). Standard . Alson B
transmission (6 epoeds): Oponal ramsmiss.cn (6 speedh): Optional
Voith DIWA 05 (4 speods). Vo'th DIWA 0.5 (4 speeds)
Optiona! Opticnal
tandard Standard Standard
Front ZF RL-85 Front ZF RL-£5 Front 7F RL-E5 - Mid ZF AVN.132
Rear ZF AV-132 Rear ZF AV-132 Rear ZF AV-132
Standard Standard Standord
Standard Standard
€3 gal 142931,
Asxlon: Standard Axion: Standard
Luminator: Optional Luminator. Optional

Twin vision: Optional

U t ighting
Overhead luggage racks

Twin vision: Optical

| covers and haek rear fascia

3 o 4T e
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ROOF HIGH POINT - 160:0°

PASSAGE TO HILTON HOTEL - 147.0°
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| ROOF HiIGH POINT - 1630

| PASSAGE TO HILTON HOTEL - 14207

| THIRD FLOOR - 1250
SECOND FLOOR - 1140

GROUND FLOOR - 1004

U5 PEDESTRIAN NETWORK - 660

150-0" - ROOF HIGH POINT

142.0° - PASSAGE TO HLTON HOTEL Li
1250° - THIRDFLOOR v waresve r_,f’ )
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SECTION B-2

163.0" - ROOF HIGH POINT.

142.0° - PASSAGE TO HLTON HOTEL

126-0° - THIRD FLOOR

1120 - SECONDFIOOR.
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