
Timber Bridge Life Spans Extended 
with Innovative Inspection Devices
What Was the Need?
Timber decay caused by fungi or insect attack often occurs 
within the wood rather than on the surface. As a result, 
deterioration in timber bridges can be difficult to detect 
with traditional inspection techniques, which are typically 
limited to visual inspection, sounding with a hammer and 
coring if damage is suspected. 

Minnesota has more than 2,000 bridges that contain struc-
tural timber in the superstructure or substructure. Many 
of these bridges were built in the 1950s and ’60s, and are 
now experiencing some level of deterioration, especially 
in the substructure. The limitations of traditional inspec-
tion techniques mean that inspectors can miss early-stage 
or internal damage. Engineers need accurate information 
about bridge condition to make informed decisions about corrective measures that will 
safely extend a bridge’s service life, to assess its load rating and to plan for replacement 
or repairs. This information saves money by reducing replacement costs as well as costs 
related to detours if a bridge is removed or if its weight limit is reduced.

What Was Our Goal?
This project’s goals were to identify state-of-the-art nondestructive evaluation (NDE) 
techniques and equipment for inspecting timber bridges, develop inspection protocols 
and train local and state bridge safety inspectors and engineers in each MnDOT district.

What Did We Do?
Researchers first reviewed NDE techniques and technologies for timber bridges and 
then developed a list of equipment that could be used in Minnesota. They also devel-
oped protocols using the most promising equipment as well as new forms to better 
report data about timber bridges in MnDOT’s Structure Information Management Sys-
tem. Researchers provided an economic assessment of the proposed protocols, recom-
mended specific inspection equipment and developed a timber bridge short course for 
local engineers.

Many entities collaborated on this project, including the University of Minnesota 
Duluth Natural Resources Research Institute; the MnDOT Bridge Office; the Local Road 
Research Board; the Iowa Highway Research Board; the Iowa State University Bridge 
Engineering Center; the USDA Forest Products Laboratory in Madison, Wisconsin; and 
HDR, Inc.

What Did We Learn?
Researchers described techniques for using inspection tools in the Timber Bridge In-
spection Manual, which supplements MnDOT’s existing Bridge Inspection Field Manual.  
They estimate that using NDE techniques could extend the service life of timber bridges 
by 10 years or more. Economic analysis suggests that in nearly all cases, the extended 
service life and reduction in truck detours will easily justify the costs of these inspection 
techniques. The timber bridge short course was presented to more than 140 partici-
pants at four locations in Minnesota and two in Iowa. MnDOT also created demonstra-
tion videos for some of the inspection techniques.
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By using state-of-the-art 

inspection techniques 

identified in this project, 

local engineers can address 

deterioration and extend 

timber bridge life by an 

estimated 10 years, saving 

money in detour and bridge 

replacement costs.
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Based on feedback from Minnesota county engineers and the MnDOT Bridge Office, 
researchers recommended the following equipment for timber bridge inspection:

•  Delmhorst pin-style moisture meter. Timber will generally not decay if the wood’s 
moisture content is less than 20 percent, but decay becomes more likely and more se-
rious as moisture content increases, especially in areas that are beyond the protective 
layer of wood preservatives.

•  Fakopp microsecond stress wave timer. This instrument identifies decay by mea-
suring stress wave propagation in wood members. Stress waves typically travel more 
slowly through deteriorated timber than through high-quality timber.

•  Resistance microdrill. This instrument measures wood’s resistance to a small- 
diameter (about 3mm) drill bit to identify decay, voids or termite damage. Models in-
clude the IML Resi F-Series, IML Resi PD-Series and the RINNTECH Resistograph. 

The cost of a complete kit (including more general equipment like an inspection ham-
mer and basic safety equipment) ranges from $8,800 to $13,300, depending primarily on 
the model of microdrill: Cheaper models present data on a paper printout, which some 
bridge safety inspectors and engineers prefer, while other models collect data electroni-
cally and transmit it via Bluetooth. 

What’s Next?
Several counties have purchased inspection equipment, and MnDOT has purchased 
three complete sets (each with a different type of microdrill) that will be available for 
counties in the state. The University of Minnesota Duluth’s Natural Resources Research 
Institute will manage this equipment for counties for two years while MnDOT collects 
feedback.

The MnDOT Bridge Office is creating a portal on its website dedicated to timber bridge 
inspection, which will include information from this research, case studies and a link to 
request a loan of MnDOT equipment. The annual refresher bridge training sessions that 
MnDOT offers in each district every spring will incorporate the information from this 
project. The investigators are also working with the Minnesota Local Technical Assis-
tance Program to offer the timber bridge short course annually.

A follow-up project investigating cost-effective timber bridge repair techniques is under-
way and scheduled for completion in fall 2015.
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This Technical Summary pertains to the LRRB-produced Report 2015-01, “Development and Integra-
tion of Advanced Timber Bridge Inspection Techniques for NBIS,” published January 2015. The full 
report can be accessed at http://mndot.gov/research/TS/2015/201501.pdf. The protocols, equipment 
and techniques described will supplement MnDOT’s Bridge Inspection Field Manual, available at 
http://mndot.gov/bridge/pdf/insp/bridgeinspectionmanual.pdf.

A stress wave timer measures how long it takes for a stress wave, generated by a hammer striking 
a probe inserted into the wood, to travel from one side of a timber to the other. Stress waves travel 
slower in decayed wood. A demonstration video of this technique is available.

“Identifying modern 
technologies for timber 
bridges is going to be good 
for counties because we’ve 
all got timber bridges. This 
equipment will help us do 
a more consistent job of 
inspection and help us 
make decisions about 
bridge repairs and 
replacement.”

—John Welle,
Aitkin County Engineer

“We estimate that these 
inspection techniques can 
extend a timber bridge’s 
service life by 10 years or 
more. Buying and using 
the equipment will pay for 
itself if it leads to longer 
bridge life spans, 
minimizes detours and 
reduces the need for load 
postings.”

—Brian Brashaw,
Director, Wood Materials 
and Manufacturing 
Program, Natural 
Resources Research 
Institute, University of 
Minnesota Duluth
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