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The net positive socioeconomic impacts of a rapid transit system in the City of Winnipeg are considerable:
increased ridership, reduction of greenhouse gases/air pollutants, improved access to downtown, transit oriented
development opportunities and redevelopment of railway lands. The City of Winnipeg included implementation of
rapid transit as part of their mandate recognizing that innovative and proactive transportation solutions are
fundamental to supporting Winnipeg’s current and future prosperity in an economically, socially, and
environmentally sustainable manner. Studies examining several alternative rapid transit systems to link the
suburbs with the downtown core concluded the most appropriate system for Winnipeg should be developed
around grade separated dedicated rapid bus routes that would be on or adjacent to existing railway corridors. In
actuality, this meant that a new grade separated transit only road had to be shoehorned into an extensively
developed urban setting with pre-existing sewers, utilities, buildings, and most notably, railway tracks.

While the southern portion of the transitway was able to run parallel to CN’s railway tracks, there just wasn’t
enough room to do so for the entire length of the corridor. At some point, the Southwest Transitway had to cross
CN’s seven rail lines. After an extensive evaluation of alternatives for the City of Winnipeg, including an overpass,
Dillon ultimately recommended routing the transit route under the multiple CN Rail tracks due to restricted space
within the rail yard, private property constraints, inappropriate site conditions, and cost. This was achieved
through the design of a 200 m long cast-in-place concrete, structurally shored dedicated transit-only tunnel. The
tunnel design not only works within the aforementioned limitations, but it accommodates the possible future
conversion to light rail transit. To assess risk and ensure the most economical and cost effective solutions were
provided to the City, Dillon facilitated an independent review in a Value Engineering exercise led by specialists
within the engineering and construction community.

Although an open cut excavation for the tunnel required closure of one or more rail tracks at various times
throughout construction, a structurally shored open cut alternative with cast-in-place construction was
recommended on the basis of simplicity and more robust resistance to water penetration. The client's need for no
center supports within the tunnel drove the development of a unique detailed and exclusive reinforcing design at
the interface wall, which included using embedded structural steel sections in place of conventional reinforcing.
The provision of a closed tunnel was driven by geotechnical issues resulting in the potential for uplift of the base
slab. Due to the site constraints mentioned earlier, the tunnel crossed underneath the tracks at a significant skew
angle rather than perpendicularly, which complicated design, construction and staging.

Complete closure of all seven tracks for the duration of construction was obviously unacceptable for the railway
owners, so construction was sequenced in order to maintain a level of service across the site that was acceptable
to CN and VIA Rail. Needless to say, construction staging was extremely intricate. A minimum of four operational
tracks were required at any one time: two mainline CN tracks, one track for yard use, and one line for VIA Rail
access. During the first stage of construction, CN track diversions were built to the east of the existing rail lines.
Once complete and the trains were switched over to the detour, construction of the north half of the tunnel
commenced. Following this, a new temporary track detour was built to the west and the rail traffic was switched
over again so that the south half of the tunnel could be constructed. In the final stage, the permanent alignment
of the rail tracks was finished.

To ensure success during construction of the tunnel structure, the design team had to address and coordinate the
installation of gravity sewers, demolition and removals of various encroachments, groundwater depressurization,
groundwater dewatering, and most importantly, installation and removal of the shoring system necessary to
construct the tunnel. The large skew angle in combination with the depth of excavation required, close proximity
of the CN rail tracks, and the tight site constraints presented a challenge for the designers of the temporary
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shoring that was necessary to build the structure. The contractor, together with Dillon, devised a shoring system
that included sheet piling located on three sides of the tunnel structure and struts that spanned between the sheet
piles. Sheet piling installations commenced first, with excavation and strut installation staggered at equal intervals
throughout the shoring structure to ensure maximum support and containment. The major advantages of this
superior structural shoring design were the lack of vertical obstacles, which permitted continuous unobstructed
work and increased safety. Dillon’s temporary shoring design was essential to completing construction of the
tunnel within the City of Winnipeg’s allotted schedule.

Aside from the scheduling difficulties that resulted from the constrained construction site, contract administration
and coordination was also complicated by other Southwest Transitway contracts, such as the pump station and
roadways, that bordered the tunneland were being constructed simultaneously and. The cooperation of all
contractors was imperative to meet the tight timeline for the completion of the overall project. Furthermore,
dedication from all external stakeholders was required including local businesses and VIA Rail. However, most
critical to meeting the project schedule was collaborating with CN.

As a condition of working within the CN right-of-way, the contractor was required to follow stringent protocols and
regulations dictated by CN. As the contract administrator, Dillon enforced compliance and was the liaison to CN
management to ensure their needs were being met. CN flagging was required for the duration of the project and
at times required 24 hour flagging was required to accommodate the contractor’s schedule. Construction work
near the tracks had to cease whenever a train was passing, therefore work stoppages and the duration of delayed
work were significant. Dillon’s vigilant re-assessment of schedule and work activities, as well as constant
communication with CN to coordinate construction around train movement, was vital to minimizing the impact to
CN’s operations.

In accordance with Dillon’s Quality Management System, a Technical Review Partner was assigned to the project to
ensure that wise counsel was available and a senior review was carried out. To accommodate this, the project
work was reviewed to confirm that the solutions provided satisfied the City’s objectives while meeting
professional, regulatory, and societal requirements. Stringent financial controls were maintained by Dillon
throughout the project and the City was provided with monthly progress reports for review and discussion.
Submitted budget updates included not only contract administration costs, contractor progress payments and
change in work orders, but also tracked ancillary costs such as utility relocations and other expenditures. This
facilitated frequent evaluation of the overall project budget versus construction progress. The final construction
cost of $34 M was within the expected budget estimate and was completed on schedule.

The Southwest Transitway project is a demonstration of the application of pure project management principles
with the defined need, critical deadline and solution created in collaboration with the City, Dillon and CN. The
implementation of a segregated busway for the southwest area of the City will not only improve the performance
of the overall transit system, but will also improve the time savings of transit versus automobile-based travel. By
making driving a car an option instead of a necessity, Dillon’s design and contract administration for construction
of the Southwest Transitway will help reduce the need for vehicle parking lots and extensive road widenings,
helping to keep our City green. Attracting transit oriented development along the Southwest Transitway will allow
Winnipeg to continue to grow and become more economically prosperous without experiencing the pollution,
traffic congestion, reduced land values and other problems typically experienced in auto-oriented communities.
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PROJECT DESCRIPTION

NAME: SOUTHWEST TRANSITWAY TUNNEL

CLIENT: CITY OF WINNIPEG — TRANSIT DEPARTMENT
FIRM: DILLON CONSULTING LIMITED

1 PROJECT BACKGROUND

Home to more than 740,000 people, Winnipeg is growing at a pace we have not seen in several
decades. Even as this growth presents challenges, it requires innovative and proactive
transportation solutions to support Winnipeg’s current and future prosperity in an economically,
socially, and environmentally sustainable manner. Rapid transit is needed to ensure that
residents are provided with a viable alternative to the automobile, to reduce existing and future
road congestion thereby reducing our ecological footprint, and to build a transportation system
that is capable of serving future generations.

Mass transit within the City of Winnipeg was initially comprised solely of on-street bus service.
To enhance this system, “Transit Quality Corridors” were developed that included features such
as diamond lanes, queue jump lanes and transit priority signals, and modern technology was
implemented to provide real-time passenger information tools. While this integrated set of
improvements improved transit service through
speed, reliability, comfort, accessibility, and
information, it was simply the forerunner to
Winnipeg's first leg of bus rapid transit, the
Southwest Transitway. The inclusion of rapid
transit in Winnipeg's transit improvement program
was necessary since only rapid transit, with its
high levels of service frequency and absence of
congestion delays, can make public transit fast
and convenient enough to compete with the
private automobile.
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