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CHAPITRE QUÉBÉCOIS

ACCELERATED
BRIDGE
CONSTRUCTION (ABC)
(ABC) is a precast concrete bridge construction process that uses state-of-the-art
planning and design, innovative materials, smarter procurement, and advanced
construction methods to reduce the time and effort it takes to build new, and
replace or rehabilitate bridges.

SAMUEL DE CHAMPLAIN BRIDGE
Photo: Arup Canada, Montreal, QC

Precast Concrete
The Future of Accelerated Bridge Construction
Photos: Bétons Préfabriqués du Lac Inc. (BPDL), Alma, QC

Prefabrication is a process where precast concrete elements are produced in a controlled facility
following the highest quality control standards and then fully cured elements are shipped to the site,
based on demand, just before installation. Aside from the superior quality, precast concrete elements
significantly reduce the onsite construction schedule, the overall cost, and minimize road closures for
bridge construction.

What is ABC?

Use of Precast Concrete in ABC

To accelerate the construction process, in general,
implies advanced project planning starting with
a creative and efficient design, and followed by
a well-planned construction process. Following
these principles, Accelerated Bridge Construction
(ABC) is a construction process that is used to
build new, and replace or rehabilitate existing
bridges, with significantly reduced construction
time compared with traditional techniques.

The use of precast concrete elements for ABC is
an ideal solution as it further reduces the project
schedule. The individual elements are produced
at the precast plant and then assembled at the
site to provide the complete structure. The substructure as well as the superstructure bridge
components can be designed and constructed
as precast concrete elements. Best practices
show that significant time and associated costs
can be reduced by utilizing precast concrete for
ABC. A comprehensive best practice guideline
on ABC, and how to utilize precast concrete for
accelerated construction, can be found here:

Accelerated Bridge
Construction Using
Precast/Prestressed
Concrete Elements

http://www.cpci.ca/en/resources/technical_
publications/

The following case studies show how precast concrete was successfully implemented in ABC.
Check out these projects at: http://www.cpci.ca/en/about_us/project_month/ and the other
projects in this document.

Honoré Mercier Bridge – FEBRUARY 2013
https://www.cpci.ca/en/about_us/project_month/february_2013/

Port-Mann / Highway 1 – JUNE 2013
https://www.cpci.ca/en/about_us/project_month/june_2013/

The Hawk Lake Bridge – DECEMBER 2010
https://www.cpci.ca/en/about_us/project_month/december_2010/

For more information on
precast concrete and CPCI
Member products and
services: www.cpci.ca or
contact us at info@cpci.ca
or 1-877-937-2724

SAMUEL DE CHAMPLAIN BRIDGE
Beauty and Durability Shine in Samuel de Champlain Bridge

Photo: Arup Canada, Montreal, QC

Replacing a bridge requires a deep understanding of current challenges and future needs, as well
as thorough planning and coordinated execution. Other factors also loom such as environmental
concerns, traffic mitigation plans, public support campaigns, funding models and the selection of
the right partners. The larger the project, the more complex these considerations become, so when
the planned bridge is a $2.4 billion replacement for one of North America’s busiest spans, with 50
million vehicles passing over it each year, the stakes ratchet up to peak levels.

Precast Concrete Offers Solutions
The team chose to use various precast concrete
products to accelerate the construction schedule.
For example, precast concrete pier sections
avoided having to deal with cast-in-place concrete and facilitated construction during inclement weather while maintaining quality. “With
precasting inside a shop, you have a lot more
control over quality and match casting,” said
Marwan Nader, senior vice president with
T.Y. Lin International Group and engineer of
record for the bridge.
The structural precast concrete match-cast
segments were used for the lower portion of
piers along the west and east approaches and
the inclined lower portion of the main span tower
up to the upper crossbeam, referred to as the
bow tie because of its peculiar shape. The
segments of the west approach piers were
set on gravity-based footings and pier starter
segments cast in a temporary precast plant on
site, due to weight. In addition to the piers, the

designers also specified precast concrete
elements for the deck panels and other facets
of the project to reduce construction time.
“Extensive use of precast concrete for this project
was based on the project’s tight schedule, the
requirements for a highly durable product, and
the fact that the bridge needed to be built
during Montreal’s rigorous winter season,” said
Guy Mailhot, chief engineer at Infrastructure
Canada, the owner of the project.
CPCI Members / CPCQA certified plants from
Quebec supplied 315 pier leg segments; 44
pylon segments; 9,636 deck slabs; 32 box
girders; 142 girders; 6,170 square metres (66,415
square feet) of architectural panels; 495 panels
for the electrical rooms; and other precast
concrete elements including retaining walls,
pipes and more.
By National Precast Concrete Association (NPCA)

For more information: https://www.cpci.ca/en/about_us/project_month/january_2020/

NU Girders have shown their true value in Alberta

Photos: Lafarge, Precast Division, Calgary, AB

NU girders were first developed at the University of Nebraska approximately 30 years ago with the
intent to further enhance the structural performance of I-girders. NU girders are precast concrete
bridge elements that can either be pretensioned, post-tensioned, or a combination of both techniques. Some of the main differences of NU girders compared with other I-shaped girders are the
wider flanges and thinner webs which in return results in stiffer girders, longer spans for the same
size girder, and potentially fewer girders per given bridge width. The NU girder is typically used for
spans of 20 to 60 m, however these girders have been successfully used in even longer spans. The
optimized design of these girders offers a cost-effective, functional, aesthetically pleasing and a
durable precast concrete solution that requires minimal maintenance over its design life span,
which is typically 75 years.
NU girders remain as the standard bridge girder
section for medium and long span bridges in
Alberta since being adopted by Alberta Transportation approximately 20 years ago, and have
been used for spans up to 65 m, with standard
depths from 1200 to 2800 mm, varying in increments of 400 mm.
The first bridge with NU girders in Alberta was
the Oldman River Bridge in Taber which was
built in 2001 and, since that time, thousands of
NU girders have been fabricated, and continue

to be fabricated, by CPCQA certified precast
concrete producers within Alberta for various
projects like the numerous interchanges on the
completed Ring Road in Edmonton and for the
many interchanges on the Calgary Ring Road
(currently nearing its completion). Detailed
information on the design consideration, and
application of NU girders in Alberta can be
found here:
https://www.alberta.ca/nu-girder-designand-detailing-manual.aspx

NU GIRDER – Bridge
Design and Detailing
Manual (Volume I)

For more information on
precast concrete and CPCI
Member products and
services: www.cpci.ca or
contact us at info@cpci.ca
or 1-877-937-2724

Photo: Lafarge, Precast Division, Calgary, AB

WESTERN CANADA NU GIRDER PROJECT EXAMPLES:
Macleod Trail and 162 Avenue Interchange (Calgary, AB)
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Three total bridges, including the two multi-span bridges over Macleod Trail
incorporate 26 NU precast prestressed concrete girders. The NU Girders were
pre-tensioned at the precast fabrication facility, erected on bearings in their
final position, and finally post-tensioned in two stages. This design/construction
method results in a bridge with a very high span-to-depth ratio and provides
a highly durable superstructure free of cracks. For more information:
https://www.cpci.ca/en/about_us/project_month/august_2018/

Manitoba Floodway Expansion Project

2

The wide bottom NU girder flange provided substantial lateral restraint to wind
loads during both shipping and erection. Permanent galvanized steel angles,
spaced at 7.5 m c/c and used for the intermediate diaphragms, facilitated girder
stabilization during erection. Concrete diaphragms are cast at the piers and
abutments for structural continuity and end waterproofing. Multi-cell expansion
joints, one at each end of the structures, are installed on all the floodway highway
bridges. For more information:
https://www.cpci.ca/en/about_us/project_month/september_2010/

Record-Breaking Precast NU Girders Installed in Alberta
These twin bridges are part of the Deerfoot Trail extension connecting to
Highway 2. Both structures cross the Bow River 8 km south of Calgary.
The bridges were originally designed and tendered with steel plate girder
and precast concrete NU girder superstructure alternatives.
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Precast NU girders were proposed to span from support to support. The
continuity for LL and partial DL is achieved by post-tensioning after the end
anchorages and pier diaphragms were poured in place. After extensive reviews,
the proposal was accepted and considered equivalent to the original design.
Although there was a 10 percent financial benefit, the primary reason for Alberta
Transportation’s accepting the alternate proposal was to enhance the precast
concrete technology and provide flexibility in bridge design alternatives by
developing long span precast girder design solutions. For more information:
https://www.cpci.ca/en/about_us/project_month/april_2002/

Oldman River Bridge (Taber, AB)
In 2001, new innovative precast concrete bridge girders were being introduced in Alberta. The precast plant produced 28 giant 2800 mm deep NU
girders for the Oldman River Bridge in Taber, Alberta. This project represents
another made-in-Alberta success story. All of the labour and most of the
materials are sourced right in Alberta, including the girder forms built at
Bonnybrook Steel. Girder sections vary in height from 1200 to 2800 mm in
400 mm increments. The side forms are spaced to provide a 150 mm web
for pretensioned girder applications (Type I) and for a 175 mm web when
post-tensioning ducts are cast in the webs (Type II).
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The flanges are slender-top 65 mm deep by 1250 mm wide and bottom 135
mm deep by 1000 mm wide (Type II). Spans of 70 m or more (with girder
spacing at 3500 mm) can be realized using spliced NU girder construction.
For more information:
https://www.cpci.ca/en/about_us/project_month/march_2001/

Photos: 1. CPCI, AB 2. Lafarge, Precast Division, Winnipeg, MB 3. CPCI, AB 4. CPCI, AB

UNION PEARSON EXPRESS, TORONTO, ON
The Union Pearson Express is a rapid transit line that connects Georgetown
GO Transit line with Toronto Pearson International Airport
Photo: DECAST, Utopia, ON

Using precast concrete pier sections avoided having to deal with
casting during inclement weather
while maintaining higher quality.
The precast concrete elements
were manufactured in a plant-controlled environment which allowed
for superior control over quality
and match casting. Over 70 new
precast concrete piers were used
to create the 3 km rail elevated
guideway.
317 precast prestressed bridge girders were manufactured at an indoor bridge girder beds and
curing facility. Leveraging expertise in project oversight and public transportation, Metrolinx continues to implement its mandate of providing mobility solutions for the Greater Toronto and Hamilton
Area. Key milestones have been met for First Wave projects including the Union Pearson Express
(UP Express), Union Station revitalization and Georgetown South. Steady preparation is underway
for multiple Next Wave projects. Core transportation infrastructure is among the most beneficial of
public infrastructure projects, measurably contributing to economic prosperity. For more information:
http://www.cpci.ca/en/about_us/project_month/june_2020/

HODDER AVENUE UNDERPASS, THUNDER BAY, ON
The Hodder Avenue Underpass is
the first structure in North America
to incorporate precast ultra-high
performance concrete (UHPC)
pier cap and pier column shells
along with high-performance
precast concrete box girders,
parapet walls and approach slabs.
Field connections, joints and
closure strips were also field cast
Photo: Hatch Mott MacDonald, Mississauga, ON
using UHPC, resulting in smaller,
simpler joints with superior durability. The bridge spans six highway lanes and is founded on a combination of hard till and bedrock. “Because the structure would be exposed to the harsh northern
Ontario climate, it was necessary to choose a construction material that could stand up to the extreme
weather conditions”, says Biljana Rajlic, vice-president and engineer for Hatch Mott MacDonald in
Mississauga, Ontario.
“The precast concrete design gave the project durability and so much more”, says Rajlic. “The use
of precast concrete, along with UHPC joints, provided multiple benefits,” she notes. The precast
prestressed concrete solution increased structural capacity and the design requirements while the
UHPC allowed for smaller joints and improved durability, strength, and continuity.
For more information: https://www.cpci.ca/en/about_us/project_month/february_2014/

HIGHWAY 11 BRIDGE, NORTH BAY, ONTARIO
A FIRST IN ONTARIO: GIRDERS WITH INTEGRAL DECK SLABS
The MTO Highway 11 Bridge in North Bay,
Ontario is the first bridge project in Ontario
to use precast concrete girders with integral
precast concrete deck slabs. The MTO wanted
a solution that would minimize traffic disruption
and reduce construction time. The resulting
design was precast prestressed CPCQA 1600
concrete bridge girders prefabricated with an
integral precast concrete bridge deck. Since
this was a new integral design for girders the
consultants for this project relied heavily on
the experience of the precast team to provide
solutions to production and transportation
limitations.

Photos: DECAST, Utopia, ON

Installation of all girders with integral decks occurred in only seven hours, only two days after loading in
the precast yard. Using girders with integral deck slabs results in longer lasting structures with fewer
joints created in the field, decreased installation time/cost and reduced shipping requirements which
minimized traffic disruptions, emissions and risk. The project also included: the use of temporary prestressed strands in the top flange, custom formwork with minimal deflection, reusable and removable,
a complex concrete pouring process due to the slope and partially formed curb of the deck slab, and
a four-day curing and protection period to name a few.
For more information: https://www.cpci.ca/en/about_us/project_month/march_2020/

BATH VIADUCT REPLACEMENT, BATH, MAINE
Canadian Experience with the North East Extreme Tee (NEXT) Beam Viaduct
Replacement in Maine, USA

The Bath Viaduct Replacement is a 20 span ABC
precast concrete replacement project located in
Bath Maine, USA. The Canadian precaster produced
the first Canadian North East Extreme Tee (NEXT)
beam project. The NEXT beam offers accommodation of utilities, ease of fabrication, reduced
installation cost, accelerated construction and an
alternative to box beam or I-girders for mid span
bridges. The NEXT Beam is a regional standard
that was developed by the technical committee
of PCI Northeast, and the northeast state and
Maritime departments of transportation.

Photo: Strescon Limited, Bedford, NS

The precast concrete components offers the project speed of construction, durability and resiliency,
which are all critical factors for bridge construction. In May 2016, preparations began to start the
construction of the new bridge. It was critical that the impact on local traffic was minimized. Meeting
the qualifications and timelines on this project was difficult, however the precaster’s production and
installation was successfully completed on schedule with all 80 NEXT Beams girders meeting Maine
DOT’s strict specifications. In October 2016, the existing bridge was closed and the re-opening of the
new viaduct was in May 2017.
For more information: https://www.cpci.ca/en/about_us/project_month/october_2017/ and Port of
Sydney Cruise Ship Terminal Cape Breton, Nova Scotia https://www.cpci.ca/en/about_us/project_
month/february_2020/

The Precast Industry Commitment to Public Safety
Through Stringent Certification Processes

The Canadian Precast Concrete Quality Assurance (CPCQA) Certification Program is the
only certification program in Canada endorsed by the Canadian Precast/Prestressed
Concrete Institute (CPCI)
Through the certification process public safety and risk management is one
of CPCQA’s key objectives. CPCQA auditor’s personnel monitor each stage of
manufacturing including quality control procedures, set-up, batching, production,
concrete placement, consolidation, curing, stripping, testing, and storage and
handling of product.
The audit process concludes with an exit interview with plant personnel. The exit
interview addresses to what extent the plant satisfies certification program criteria.
It addresses deficiencies, identifies areas for improvement, offers general observations,
notes areas of excellence, and pinpoints personal growth opportunities.
Following the audit, CPCQA auditors prepare a written report
for the plant, including a narrative of each audit criterion with
suggestions for improvement and citing specific deficiencies as
they relate to the CPCQA Plant Certification Program. The report
describes the basis for any deficiency findings, the reason for its
importance, and how the report specifically relates to the plant’s
individual CPCQA Quality System Manual (QSM).
Precast Concrete Segmental Box Girder Production in a CPCQA Certified
Plant for The Réseau express métropolitain (REM) Project Montreal, QC
Photo: Bétons Préfabriqués du Lac Inc.
(BPDL), Alma, QC

CPCQA Certification raises the bar on public safety. Quality production and performance of precast
concrete products is crucial not only for a successful project outcome but to maintain the highest
quality standards and commitment to public safety.
Many precast concrete products and systems are the glue that holds the Canadian infrastructure network
together. Whether designed for motorists, pedestrians, cyclists, water, or the Canadian public-at-large,
these structures must convey safety to all that use them across the Nation’s varied landscapes.
The CPCQA plant certification program is committed to delivering safe, high quality
infrastructure products to support Canada’s growing infrastructure demands.
CPCI also engages in many robust research and development (R&D) programs
to preserve aging and deteriorating North American infrastructure, advance
the use of new technologies for designing stronger, longer-lasting infrastructure
products, and to keep Canadians SAFE.
For more information on the Canadian Precast Concrete Quality Assurance
(CPCQA) Certification Program: precastcertification.ca

Specifying Certification and Quality Assurance
is a Vital Part of the National Building Code
to Ensure Safety and Resiliency of Canadian Infrastructure

