
NRRI, USFS collaborate to show efficiencies in timber bridges  

 Everyone has to believe in something. And 

Brian Brashaw believes in wood. His entire career 

has circled around research to promote the use of 

wood in a variety of products. At NRRI from 1998 

to 2016, Brashaw led the Wood Materials and 

Manufacturing Program which he left to join the 

USDA Forest Service. He now serves as Program 

Manager for their Forest Products Laboratory and 

acting Assistant Director for Wood Innovations. 
 While at NRRI, he and his team began a series 

of research endeavors to calculate the true value 

and efficiency in using wood for bridges. In August, 

the final report in a series of four, “Development of 

Cost-Competitive Timber Bridge Designs for Long-

Term Performance,” was published by the 

Minnesota Department of Transportation. 
 “I kept hearing from engineers that concrete 

and steel bridge superstructures were the most 

durable. They’d say, ‘I can build it and forget about it 

for 50 years because it won’t rot,’” said Brashaw. 

“But our team knew that timber bridge 

superstructures can also last 50 years or more and 

they’re much faster to put up.”  
 During the course of the research – 2000 

through 2019 – Minnesota counties built 4,335 

concrete-based bridges, 26 steel-based bridges and 

just 26 timber bridges. Brashaw and co-investigator 

Jim Wacker at the Forest Service’s Forest Products 

Laboratory set a goal to show county bridge 

engineers that they could save time and money 

building timber bridges, or even by combining 

timber with steel beams. And as climate change 

awareness grows in the bridge community, Brashaw 

sees a growing interest in carbon sequestration, in 

which timber bridges can play a role.  
 Working with the Minnesota Department of 

Transportation Local Road Research Board, the 

researchers identified design needs, interviewed 

Minnesota manufacturers of timber bridge elements 

and surveyed county engineers about their 

perceptions of timber bridges. Then they 

participated in the design and monitored 

construction of two demonstration bridges – one in 
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NRRI research leads to new information on MN bats and insects  
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 “Overall, the bats I studied ate 535 different species of insects, 

including some non-flying arthropods like spiders,” said Galey. “This 

technique is really exciting because fecal samples are collected during 

the course of research from many bat species and we’re just uncovering 

what they can tell us.” 
 Of particular interest to Galey is understanding how insect species 

might be changing and rearranging as they face climate change scenarios. 

With baseline data on the distribution of insects across the state, Galey 

is interested in continued monitoring to understand how insects react 

to warming temperatures in the environment. Another part of her 

master’s thesis research analyzed the microbiome of bat intestines to 

better understand how they work.  

 Galey’s co-advisors for this work were NRRI Senior Scientist Ron 

Moen and Assistant Professor Jessica Sieber in UMD’s Department of 

Biology. NRRI’s bat research was funded by Minnesota’s Environmental 

and Natural Resources Trust Fund as recommended by the Legislative 

Citizen Commission on Minnesota Resources. 

St. Louis County and one in Hennepin 

County – to meticulously track design, 

bidding, cost and construction of the new 

bridges. They also integrated innovative 

moisture protection measures in the 

designs for enhanced durability. 
 The St. Louis County bridge replaced 

a 1919 steel trestle bridge spanning 

Embarrass River. The design incorporated 

glue-laminated timber (Southern yellow 

pine) transverse deck panels resting on 

steel girders. The decking was topped with 

asphalt wearing surface and a custom- 

designed flashing system to move water 

away from the bridge deck. The second 

demonstration project was in Dayton, 

Minnesota, over the Elm Creek River and is 

a timber-based longitudinal deck panels 

using Douglas fir on reinforced-concrete 

 With one million named species of insects – and about four 

million more as yet unnamed – it’s easy to understand why 

there’s still a lot to learn about these little critters. But it’s their 

abundance that also makes it very important to understand their 

impact in our world -- and how that impact may be changing. 
But gathering that data isn’t easy. Scientists use radio collars to 

track Canada lynx movements. They attach bracelets to bird legs. 

They monitor trail camera photos. For obvious reasons, these 

techniques won’t work with insects. 
 So Miranda Galey found a way to learn more about insects 

using bat poop.  

 As a master’s degree student at UMD and a NRRI 

researcher, Galey started thinking about what she could learn 

from the bat guano (feces) samples that had been collected 

during NRRI’s bat research project. We know bats eat insects, 

but which ones? Do they eat invasive forest pests? And do the 

seven different bat species in Minnesota eat different insects to 

share the resources?  
 “It’s really important to understand bats’ impact on the 

insects and the forests since some species are declining sharply in 

Minnesota,” said Galey. “Insects are just really hard to study 

because there are so many species and they can look so similar.” 
So she turned to Environmental DNA (eDNA) analysis of bat 

guano. It resulted in Galey’s Master’s thesis, “Predator to Prey to 

Poop: Bats as Microbial Hosts and Insectivorous Hunters,” which 

she defended in late August. 
 DNA contains the biological “instructions” for each species. 

After Galey prepared samples, gene amplification and sequencing 

was done at the University of Minnesota Genomics Center. She 

then identified the insects by cross referencing the sequences 

with the Barcode of Life Database which has about 6 million 

DNA barcode sequences from some 550,000 species. This 

allowed her to map which insects and how many were consumed 

by Minnesota bats. 
 The results? From the 360 fecal pellet samples collected, 

bats ate 17 species of mosquitos, five of which can spread 

diseases to humans. And the Northern Long-Eared bats were the 

most voracious mosquito consumers. Minnesota bats also ate 

about 25 species of invasive forest pests, like the spruce bud 

worm, pitch-eating weevil, and saddlebacked looper. The study 

also identified nine pest species that had not been previously 

recorded in Minnesota. 

Archive photo: 2014 Brian Brashaw demonstrates stress wave testing on wooden pilings in one 

of many wood bridge projects he led at NRRI. 

Miranda Galey holds a bat captured during research field work. 

 

From the Editor: 
 
I chuckled putting this newsletter 

together. We are highlighting 

research on the benefits of using 

wood to build bridges, the chal-

lenges of scaling up torrefaction 

research (huh?) and what we can 

learn from bat poop. Yes, my job 

is endlessly surprising. 

But to get a real sense of the 

variety of projects underway at 

NRRI, take a look at this list of 

projects that recently received 

funding. There's a lot here to 

keep us busy! 

So while the variety of projects 

keeps things interesting, we're all 

focused on one thing: Delivering 

integrated research solutions 

that value resources, economy 

and environment for a sustaina-

ble and resilient future. That's 

NRRI. 

June Breneman 

Manager, External Affairs 

 

abutments and steel pile pier supports. 
 “This is a very environmental approach 

to construction – low carbon footprint, low 

energy and carbon storage – and they go up 

so much faster,” said Brashaw. “There’s a 

huge demand now for sustainably sourced 

construction and I think timber bridges can 

play a role.” 
 NRRI Scientist Matt Aro conducted Life 

Cycle Assessments on the two bridge 

projects. These assessments were done on a 

“cradle-to-gate” basis – from growing the 

trees, harvesting, milling, hauling the 

materials to the site and final product. 

Disposal of the bridge at the end of its useful 

life was not part of the calculations, nor 

were comparisons done to other 

construction methods.  
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