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Timber usage in significant bridges is often discounted, because of 
durability perceptions. 

The intent of Fast + Epp and the builder/client StructureCraft, was to 
address these concerns so thoroughly through design and construction 
detailing that such perceptions will start to change. Further, that the 
strengths timber brings can be celebrated – beauty in the natural 
settings which bridges often call for, and all the environmental benefits.

Given the highly visible and historically significant location, the client 
was careful about the form the footbridge would take, the views it would 
create both from its deck and from surrounding vistas, the materials it 
would be made of, and the connection it would make with local trails. 

The natural inclination in choosing structural materials for long span 
bridges is steel and sometimes concrete. Further, the client desired 
a 75 year design life. While using wood for uncovered bridges is not 
conventional wisdom, the Town of Banff did desire natural materials for 
environmental and aesthetic reasons, and were motivated to explore 
the use of timber. 

The final design of Bow River Bridge features an 80m clear span, which 
for a timber bridge is one of the longest of its kind. 

Design Challenges
A tight, remote site, huge structural elements, and harsh winter 
weather all combined to make the bridge erection a challenge. This, 
coupled with a desire to complete the lifts before spring thaw and a firm 
arrival date for a large mobile crane, put a huge emphasis on ease and 
accuracy of assembly in the field.

A parametric 3D solids model of the entire bridge was created early 
on in the design process, allowing rapid and detailed investigation 
of a multitude of design decisions, providing visual feedback to both 
designer and client. 

The primary structural system is simple: Propped by drilled piers located 
just outside the normal river channel, two 40m tapered haunch glulam 
girders cantilever from either side to support a central 34m suspended 
span. Tension rods tie the cantilevers down into Rundlestone-faced 
concrete abutments at either end of the bridge. 

The bridge cross section comprises twinned sets of stepped glulam 
girders trussed with diaphragm steel webbing. The steps are designed to 
follow the flow of forces, requiring special positioning of laminations in 
the girders, which range in depth from 2.6m at the piers to 0.9m at the 
suspended span. The 4m wide path is made of pre-stressed solid timber 
panels which span between the tops of the girders, and are removable 
to provide access to the service pipes hidden below. 

The concrete abutments at either end of the crossing build up the 
pathway to the bridge level, but also house the machine room for the 
mechanical systems required to run the lift station, eliminating the need 
for any additional above-grade structures. Careful positioning of the 
bridge, allowed existing trails on both sides of the river to be maintained 
without any substantial grade or alignment changes. 

The glue-laminated beams contribute to the bridge’s character and 
natural feel, however wood beams of this scale are not without their 
challenges. At up to 2.6m deep, 43m long and 11.5T per piece, simply 
finding manufacturers capable of producing beams this big was a 
challenge. The girder supplier needed to perform a full survey of their 
own facility to ensure that once loaded onto a tractor and steerable 
rear axle rig, the beams with their stepped profile maintained adequate 
clearance leaving their yard. 
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Durability
Durability was a topic of significant interest to the client. The Town of 
Banff wanted to ensure that the bridge continued to look and perform 
well for the extent of its 75 year design life. A tremendous amount 
of energy was spent detailing for durability. The glulam pairs were 
separated by laminated veneer lumber (LVL) blocking and capped with a 
heavy gauge galvanized steel flashing. The spacing allows full ventilation 
between members and the flashing creates a drip edge shedding water 
100mm from the face of the glulams. All steel components are hot dip 
galvanized (HDG) or stainless steel, and rubber spacers or grommets 
separate the two where they interface. The guardrail system is anchored 
to the flashing and the flashing to the beams such that there are no 
penetrations. The glulams were coated with a high quality system which 
behaves like a membrane, a darker tint was selected to provide improved 
UV protection and all three coats were applied in shop prior to shipping.

The town has committed to maintenance of the coatings with the goal 
of increased longevity and performance of the structure. The central 
drop span sits on neoprene bearing pads on notches in the receiving 
ends of the cantilevered Glulam beams. This detail is achieved by 
using long screws to reinforce the notch. Diaphragm chord forces are 
transferred through the connection into the beams via steel drag straps 
along the tops of the beams, concealed beneath the flashing. This forms 
an elegant, concealed connection which was easily assembled on site 
and left plenty of tolerance during erection. The long span and slender 
section of the bridge make it susceptible to both vertical and lateral 
excitation from human traffic on the bridge. The use of timber also 
contributed to creating a more flexible structure. 

Pre-fabrication
Fabrication of all timber elements occurred in shop. The direct proximity 
of the fabrication shop and the design team allowed full-scale ‘rapid 
prototyping’ of many of the key components of the bridge. Handrails, 
stanchions, and deck panels all went through several mock-ups and 
design iterations before settling on a final design optimized for both 
form and aesthetic. 

The main structural elements of the bridge were too large to be 
transported to the site in modules ready for installation; and fitting up 
the pieces over the river with a smaller crane would have presented 
significant environmental and safety challenges. In order to accurately 
assemble and erect the bridge, the individual elements were 
prefabricated in the shop and shipped to site as a kit of parts. All cutting, 
drilling, sanding and finishing was performed indoors under controlled 
conditions so that members were protected from the elements both in 
transit and on site.
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