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PETAWAWA RESEARCH FOREST AND THE NEED FOR A NEW
ACCESS ROAD BRIDGE
The Petawawa Research Forest (PRF) was established in 1918 and is the oldest research forest in Canada. It
is located along Highway 17, east of Chalk River, Ontario, and is part of Garrison Petawawa under the
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jurisdiction of the Department of National Defence. By special agreement, it is managed by the Canadian Wood
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PRF influences forest policy, industry, silvicultural practices, and private forest management practices across
the country. Operational commercial harvests also occur at the PRF.

Meridian Road is an access road at the PRF and leads to research, forest management, and recreational sites.
A multi-cell culvert system at Young’s Creek recently failed (bottom left), and the crossing needed large-scale
maintenance to allow the continued movement of logging trucks, vehicles, and research teams. The culvert
failure negatively impacted water flow and habitat. To rectify these issues, a modern, single-lane engineered
wood product (EWP) bridge, named Centennial Bridge (bottom right), was installed and built by Corington
Engineering Inc., of Renfrew, Ontario. The experience at the PRF is of interest to sustainable forest licence
(SFL) holders (and municipalities) looking to gain more knowledge about the construction and design of EWP
access road bridges. The goal of this case study was to highlight the main construction and design details of
Centennial Bridge and draw some comparisons to conventional steel-logging road bridges.
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carried out under the direction of a forest management plan, no different than for the construction of
conventional steel bridges.

Page 1

CANADIAN FORESTRY AND ENGINEERED WOOD PRODUCTS
Wood is the only major renewable construction material and often has a lower environmental impact than
other construction building products. The forest management practices in Canada are among the most
advanced in the world. Approximately 90% of the country’s commercial forests are certified as sustainable
by third-party organizations, including the Canadian Standards Association (CSA), the Forest Stewardship
Council, and the Sustainable Forestry Initiative. Chain-of-custody labelling can trace the origin, harvesting,
and processing history of individual timber and is a key part of these certification systems. Sustainable

construction is gaining the interest of designers, engineers, and architects across Canada.
EWPs are manufactured by binding dimensional wood, veneer, or fibre strands with structural adhesives or
fixing them with mechanical fastenings. EWPs are engineered to precise design specifications that meet
national or international standards to maximize the performance of the wood fibre. Centennial Bridge
incorporated innovative EWPs in its construction and is a showcase for those in Ontario who are interested
in EWP bridges.
Two types of EWPs were used in the construction of Centennial Bridge:
1. Glued-laminated timber (glulam), composed of several layers of dimensional timber glued together with moisture-resistant structural adhesives to
create a large, strong, structural member that can be used as a vertical column or horizontal beam. Glulam can also be produced in curved
shapes, offering extensive design flexibility.
2. Nail-laminated timber (NLT), a solid-wood structural element consisting of dimensional lumber on edge with the individual laminations fastened
together with nails. It is an older but effective method of construction that is gaining renewed interest.
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Site plan

LOGGING ROAD BRIDGE DESIGN OVERVIEW
Timber bridges have a long history and have been built throughout Ontario, North
America, and Europe, dating as far back as the Roman Empire. The Canadian Wood
Council and Wood WORKS! Ontario published the Ontario Wood Bridge Reference Guide
in 2017 to provide updated information for designers of timber highway bridges (top left).
According to the reference guide, there are currently 157 timber bridges in service with the
Ministry of Transportation Ontario, mainly in northern Ontario. These do not include
logging road bridges.
As a result of the advancement of new EWPs and increased interest in using
environmentally responsible and renewable resources, there has been a recent
renaissance in wood construction. This has resulted in renewed interest in timber bridge
construction, especially with the latest development in preservative treatments. Timber
bridges offer many benefits, such as competitive cost, speed of construction with

prefabrication (top right), lighter foundations, and quicker installation. Wood is lighter in
weight than concrete or steel, and this has a major influence on foundation design,
seismic load during earthquake events, and transportation costs. The speed of assembly
associated with prefabrication has positive financial, noise, health and safety, and
environmental implications.

Most bridges on Crown land in Ontario are constructed by the forest industry. Logging road bridges must be built to the standards set out in the Crown
Land Bridge Management Guidelines, February 2008 (CLBMG) (bottom left). The CLBMG allow a person who has sufficient knowledge and experience
with bridges to coordinate a bridge construction using standard bridge designs, sealed by a professional engineer. This allows for quick and economical
construction. EWP bridges are prefabricated and modular and can be installed quickly and economically. Standard EWP bridge designs for use on logging
roads could theoretically be created and incorporated into a future updated version of the CLBMG.
Bridges constructed on private or municipal lands or on Crown land used for purposes other than forest management must adhere to the CSA S6-14

Canadian Highway Bridge Design Code (CHBDC) (bottom right). The CHBDC sets the national safety and reliability standards for the design and
evaluation of these other bridges.
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VERSATILITY AND DURABILITY OF ENGINEERED
WOOD PRODUCTS
Timber bridges can have different shapes and forms and have evolved depending on the
availability of material, skill, and the technology of the time. Traditional log girder bridges had a
limited span and load-carrying capacity due to the limitation of the length of the logs. Timber
truss bridges evolved with a complicated lattice, with much larger spans and much larger
carrying capacity (top left).
New EWPs are now available, including glulam, structural composite lumber, and crosslaminated timber. In a way, EWPs are a modern timber without the limitation of log length and

uneven structural strength. Each product has its own unique attributes and characteristics that
architects and engineers must consider. Modern timber bridges can be constructed with EWPs,
such as this glulam bridge in Mistissini, Quebec (bottom left), which spans 160 m (525 feet) and
has two abutments and three piers.
Protection of timber bridges is the single crucial challenge that all designers face and must
address. The first defence against rot is good design. This includes deflecting water from the
structural elements by using coverings, eliminating vertical penetration into untreated wood, and
designing members with a slope that quickly sheds water.
The second line of defence is chemical treatment. The CLBMG and CHBDC both require that all
timber bridges and wood components be pressure-treated with approved preservative
treatments. Preservative treatments can be oil-borne for many applications, but must be waterborne where there may be direct human contact. The CHBDC also provides requirements for
any preservatives used that come in contact with stainless or hot-dipped galvanized steel

connectors. The type of exposure will dictate the type of preservative to be used, and designers
should review and select the appropriate preservative treatments for their project.
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CENTENNIAL BRIDGE DESIGN
Public Services and Procurement Canada and Canadian Wood Fibre Centre staff
provided the project management and oversight, and WSP Group Canada Ltd. provided
the engineering design of the bridge. The bridge is 13.2 m (43′ 4″) long and 4.8 m (15′
9″) wide for single-lane traffic. It was designed in accordance with the CHBDC for the
CL-625 ONT truck load.
All wood material was preservative-treated in accordance with CSA O80 series

standards, category 4.2. Notches and holes were prepared before treatment.
Appropriate preservatives were applied to protect the field cuts and holes.

Plan

Relevant design details include:
•

The superstructure load-carrying component consists of five structural 24f-ES/NPG
grade glulam girders (315 mm x 1216 mm [12.4″ x 47.9″]) made from coastal
Douglas-fir, and a built-in camber (35 mm [1.4″]).

•

Glulam (140 mm x 356 mm [5″ x 14″]) forms the railing of the structure and is
supported by timber posts (152 mm x 152 mm [6″ x 6″]) at 1905 mm (75″) on centre
along the length of the bridge.

•

The glulam was manufactured in accordance with CAN/CSA O122 by Structurlam

Elevation

Mass Timber Corporation (https://www.structurlam.com/), certified with CAN/CSA
O177.
•

The timber cribs (241 mm x 241 mm [9.5″ x 9.5″]) are made from coastal Douglas-fir
treated according to the National Lumber Grade Authority’s standard grading rules,

and stacked vertically.
•

The timber deck is made of NLT (184 mm [7.2″]) in a transverse orientation across
the width of the bridge.

•

The 51 mm (2″) thick timber-wearing boards are lagged onto the timber deck and will
be replaced as needed in the future.

•

All steel fasteners and bearings are either hot-dip galvanized or stainless steel.
Bridge cross-section
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CENTENNIAL BRIDGE FABRICATION
The project’s general contractor was Corington Engineering Inc. Timmerman
Timberworks Inc. (https://www.timmermantimberworks.com/), of New Lowell, Ontario,
provided the heavy timber design-build for the bridge, including the cribs, decking, all
glulam components, and wearing boards.
Timmerman Timberworks remanufactured the stock glulam girders and guard rails and
designed the connections for this project and assembly. The glulam was hand-incised
on all top and side surfaces with wood-to-wood contact and was coated with two coats
of Sansin Boracol 20-2. Additional protection was provided with two coats of Sansin

SDF Topcoat, a water-repellent coating. A waterproof membrane was installed on the
top surface of the girders prior to installing the NLT deck. Cribs and wingwalls (below
middle) were constructed of Douglas-fir dimensional lumber and treated with chromated
copper arsenate preservatives.

NLT decks were fabricated by Timmerman Timberworks (bottom right) with
preservative-treated #1 grade 2 x 8 spruce-pine-fir (38 mm x 184 mm [1.5″ x 7.25″]) with
a moisture content of 12% ± 2%. All end-cuts were treated with zinc naphthenate. The
nailing for the NLT panel is two rows of nails (82.5 mm [3.2″]) at 250 mm (10″) on centre
and 50 mm (2″) from the top and bottom edges of the boards. The first row of nails is
100–125 mm (4″–5″) from the end of each lamination.
Each NLT panel has dimensions of 2457 mm x 4780 mm (8′ 0.7″ x 15′ 8.2″) and weighs
approximately 2000 kg (4400 lb.). The NLT panels are held down to the glulam girders
with Ø8x360 structural screws – two screws every 300 mm (12″) on centre.
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Highway bridges, like Centennial Bridge, and
standard-design
Ministry
of
Natural
Resources and Forestry (MNRF) logging
road bridges are built to similar but different
standards. This has resulted in similarities
and differences in design, cost, and
construction between the two types of
bridges, which are highlighted in the table.
The only major steel components in standard
MNRF bridges are the girders (bottom right).
In the future, timber logging road bridges
could be designed similarly to standard
MNRF bridges but using glulam girders.
Given the potential similarities, the table
compares the costs of girders only for
various lengths. The installed cost for a
standard MNRF bridge ranges from $90 000
to $1 000 000, depending on site-specific
factors. Therefore, the difference in girder
costs may be small relative to the overall
installed cost of the bridge.
Standard MNRF bridges use cribs, decking,
girders, and guard rails, as shown below. The
cribs could be modified to accept glulam
girders. Designers could use the decking and
guard rails of their choice. Careful
consideration of the girder weight will be
needed in these future designs.

WOOD VERSUS STEEL: COMPARING KEY PARAMETERS
Parameter

Timber bridge similar to
Centennial Bridge

Standard MNRF steel bridge

Girder material costs
(estimates only; material
costs will vary over time)

Glulam girders:
9.1 m (30′) = $24 000
12.2 m (40′) = $38 000
15.2 m (50′) = $58 000
21.3 m (70′) = $108 000

Steel girders:
9.1 m (30′) = $15 000
12.2 m (40′) = $20 000
15.2 m (50′) = $60 000
21.3 m (70′) = $100 000

Cribs

Centennial cribs were more expensive than MNRF designs. MNRF crib
designs could be modified for glulam girders to equalize the costs.

Decking

Centennial Bridge used NLT, and MNRF standard design uses 8″ x 8″
timber. Designers could choose decking that is most economical.
•

Engineering and design
costs

•
Lifespan

Areas significant similar
in materials, design,
cost, and/or construction

Standard MNRF
bridge. (Images
courtesy of MNRF
and FPInnovations
[left] and Lessard
Welding [right].
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•

•

30% to 40% lower than a
custom designed steel or
concrete bridge
Standard designs could be
developed to save costs
60 years with proper
maintenance
40 years if designed similarly
to MNRF standards

•

Custom design: 30% to 40%
higher than a wood bridge

•

Using standard MNRF bridge
designs: $4 000

•

40 years with proper
maintenance

Load capacity, hardware protection, wood protection, wearing boards,
wood species (Douglas-fir), bridge delivery and equipment, float costs,
material delivery lead time, heavy equipment, and labour required for
construction.

SITE PREPARATION
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STAGES OF BRIDGE CONSTRUCTION
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To see a time-lapse video of bridge construction, please visit https://youtu.be/Eo9F63Uzf0U.

CONCLUSION
The PRF Centennial Bridge is an excellent example of how a modern
forest access road bridge can be built with new EWPs. It
demonstrates that timber bridges could be compatible with SFL needs
when constructing water crossings. Costs would likely be similar, with
EWPs being more economical in some situations. The difference in
costs between steel and EWPs may be relatively small in relation to
the total installed cost of the bridge.

TESTIMONIALS
We are very proud that the PRF Centennial Bridge can serve as a
demonstration of our innovative forest sector’s savoir faire in the
construction of engineered wood products as well as our partners and
NRCan’s commitment to clean technology and a low-carbon economy.
This project would not have been realized without the generous
support from the Federal Science and Technology Infrastructure

Initiative Fund and the contributions of partners like the Algonquin
Forestry Authority, FPInnovations, and NRCan initiatives such as the

The Centennial Bridge design was well-thought-out and executed in
accordance with best management practices. It also serves the

Green Construction through Wood Program.
– Lise Caron, Director General, Canadian Wood Fibre Centre

intended purpose well. With advanced planning, all components of the
bridge were prefabricated and then shipped to the site, resulting in
minimal disruption to the environment, wildlife, and movement of

It was a neat little project, well-designed and economical.
– Michael Krans, President, Timmerman Timberworks Inc.

traffic.
The use of timber for construction of this bridge was an excellent
Glulam and other structural wood products are frequently used
successfully in all types of construction. NLT decking had been used
successfully in historical buildings across Ontario and Canada. Mass
timber construction generally is being rejuvenated and installed in new
and modern constructions across the province and the country.
Wood is more natural in forested environments, and people prefer its
aesthetic look in recreational and natural landscapes. Timber bridges
provide an opportunity for the forest industry to use its own products in
management activities.
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choice as it allowed for ease and expediency of the of construction,
and is the perfect aesthetic and environmental fit in the sensitive area.
– Z. Felix Wasiewicz, P. Eng., Manager of Engineering –
Bridges, WSP Group Canada Ltd.
It is wonderful to have an engineered wood product logging road bridge
in Ontario. Hopefully it will lead to many more… And to more municipal
and general infrastructure applications as well!
– Marianne Berube, Executive Director, Wood WORKS!
Ontario

BACK COVER ILLUSTRATION
This image of Centennial Bridge is from a
three-dimensional scan of the bridge using
Kaarta real-time mobile mapping technology.
While this advanced reality capture technology
combines input from multiple sensors, its core
is light detection and ranging (LiDAR). LiDAR is
quickly becoming the basis for modern forest
inventory, with pioneering research at the PRF
conducted by multiple agencies, including the
Canadian Forest Service, Canadian Wood
Fibre Centre, Ontario’s Ministry of Natural
Resources, FPInnovations, and university
researchers. This image demonstrates the
detail LiDAR can produce. (Image courtesy of
Rick O'Greysik of On-Point Solutions using

Kaarta Contour.)
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