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Good Morning!!!



Welcome 
from our 
host 
county!



Welcome from our host county!



Presentation Partners



Greetings from the NDLTAP Team



NDLTAP – Classes, Newsletters, Info and more.
Join our Email list and let the learning begin…..

North Dakota Local Technical Assistance Program - (NDLTAP)











What is a Bridge?





Detour Length 
– Closures







Axle spacing is as 
important as axle weight in 
designing bridges.  In 
Figure A, the stress on 
bridge members as a 
longer truck rolls across is 
much less than that 
caused by a short vehicle 
as shown in Figure B, even 
though both trucks have 
the same total weight and 
individual axle weights. The 
weight of the longer 
vehicle is spread out, while 
the shorter vehicle is 
concentrated on a smaller 
area.











Summer is Here!!



What 
is a 

Bridge?



Murna Hauck – North Dakota Township Officer – “When I 
was a kid, my Dad stopped at a ‘weak’ bridge.   My 

brothers, sisters, Mom and I walked across the bridge first 
and then he drove the car over.”



46 died
Collapsed December 1967

The Silver Bridge was an eyebar-chain suspension 
bridge built in 1928. The bridge carried US 35 over 
the Ohio River, connecting West Virginia and Ohio.



I-35 W in Minneapolis - 2007

13 died

https://www.youtube.com/watch?v=O6ommRCUcsg

https://www.youtube.com/watch?v=74JNl5n-YdI





Video Take-Aways
• Design for 75 to 100-year life

• Fracture Critical
• Bridge in America should not collapse

• Bridge movement
• Underfunded and overworked

• Fatalities
• Lesson – You’ve got to maintain bridges



Bad 
Day



1985 – Adopted 20’+ major structures 
and dropped minor structure 

inspections





Really
Bad 
Day



Sioux County 
- July 2019



Standing Rock BIA Route 2019



Standing Rock BIA Route 2019



Standing Rock BIA Route 2019



Standing Rock BIA Route 2019



https://www.youtube.com/watch?v=XhdVW6lp7yQ



http://www.myndnow.com/news/minot-news/bridges-destroyed-in-
bottineau-county-flooding/686441852









North Dakota’s

Bridge Health 



9% of Nation’s 614,400 Bridges are Structurally Deficient (NBI, 2016) 
(75% of those deficient bridges are on Rural Roads)



Nationally, 
North Dakota
Ranks 40th in 
Bridge Condition

North Dakota is a leader :
• in oil  - only Texas produces more oil (and now New Mexico???!)
• in ag - #1 in honey, wheat, barley, sunflowers…….

So, ranking near the bottom in the nation 
for bridge condition is painful



Dark = high bridge population
Light = low bridge population



North Dakota 
local roadway 
bridge info:  
About 3,100 bridges
47% good 
14% poor
21% posted 



North Dakota Bridge conditons
(2020)



Bridges in North Dakota
NDDOT                  1,365 >=20’
City/County            3,287 >=20’
Total                      5,252

A bridge is a structure with a total 
opening of greater than 20 feet in length.



Bridges Posted in ND (2020)



County Bridges Year built (2020 NBI)



State Bridge Age
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Increased Road Salt!

* Based on Maintenance Records of Salt Purchased
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Bridges in North Dakota
NDDOT                  1,365 (1,134)
>=20’
City/County/Twp 3,287 (3,125)
>=20’
US Bureau of Reclamation……....18
US Fish & Wildlife……………………12                               
Private, RR, BIA, USACOE,

USAF, Parks, US Forest………..…….. 40                                
Total                      5,252  (4,329) 







Bridge Cost Estimates
New bridge - $250 (295)/sf 
Deck replacement - $75/sf
Treat deck with silane - $0.25/sf
Crack seal deck - $0.10/sf

That means that 
a 100’ long x 
30(32)’ wide 
bridge will cost 
$750,000(880,0
00)!



Bridge length





Beam Shapes



Buried Bridges





North Dakota Local Technical Assistance 
P

< 1/2 dia

20’ minimum



Minor Structures

Less than 20’ in length





Who has bridge responsibility?

Local Practices
Organized Townships



Bee 
good





Stream Rules 
North Dakota’s Laws



North Dakota Stream Crossing Standards





Gambling – the odds are always in your favor



North Dakota Local Technical Assistance 
P



North Dakota Local Technical Assistance 
P



Bridge Parts



Bridge Components and Terms
• Three Major Bridge 

Components
– Deck
– Superstructure
– Substructure



Deck
• Portion of the bridge that you drive on



Wooden Deck



Beams as a deck



Superstructure
• Portion of the bridge that lies directly below 

and supports the deck
– Beams, girders, truss, arch 



Steel Beams

Web
Top Flange

Bottom Flange



Concrete Diaphragms



Diaphragms, Cross 
Bracing and Supports



Splice Plate



Gusset Plate
• Connect Truss Elements



Substructure
• Portion of the bridge that supports 

the deck and superstructure.  
– Abutments, piers

Ab
ut

m
en

t

Ab
ut

m
en

t

Pi
er



Abutments 

Wingwall

Girder

Abutment

Piling
(This should not be exposed!)



Bearings
• Transfer loads from 

Superstructure to 
Substructure

• Provide for movement due to 
expansion, contraction, 
rotation

• ¾” expansion with 120° F 
temp change - 100’ bridge

Sole Plate

Rocker
Bearing

Masonry PlateAnchor Bolt



Bearings

Rolling/Rocking

SwingingStretching

Sliding



Foundations
Piling



Wood Pile Foundations



Steel Pile Foundation



Ice Nose



Wing Walls



Metal Railing

W-Beam

Retrofit



Approach Slabs
• Approach to bridge
• Resting on abutment backwall and 

approach embankment
• Transition between roadway and bridge

Approach Slab



Key Terms and Topics

Deck
Superstructure
Substructure
Foundation





Bridge Inspections



History

 NDDOT
Completing inspections on state and local bridges (>20.0’ in 

length) since the Bridge Inspection Program began
NDDOT internal staff

In 2020, moved to Consultants for all locally owned bridges 
and some state-owned bridges with NDDOT staff managing 
the contracts

NDDOT is still inspecting the majority of the state-owned 
bridges



Regions



Funding
 Inspections

Federal – 80.93% (Allocations to LPA’s)
Local match – 19.07%

 Load Rating
Federal – 80.93% (NDDOT federal funds)
Local match – 19.07%

 Billing Local Match (monthly)
Billed after accepted/approved inspection report
Billed after accepted/approved load rating



Why we invest so much time, effort, and 
funds for Inspections/Load Rating?

 Safety is #1!
Mobility
Movement of freight (agriculture, oil, etc.)

Vital link in the transportation network
 Asset Management



North Dakota’s Recent Bridge 
Collapse’s



North Dakota’s Recent 
Bridge Collapse’s



North Dakota’s Recent Bridge 
Collapse’s



North Dakota’s Recent Bridge 
Collapse’s



Mobility



Movement of Freight

“Each year, North Dakota’s freight system moves 
approximately $173 billion worth of freight. From 2016 to 
2045, freight moved annually in North Dakota is expected 
to increase 128 percent by value (inflation-adjusted 
dollars), the second highest increase in the nation.”

Taken from a News Release published on 10-3-2019 by TRIP (National Transportation Research 
Nonprofit), can be found at https://tripnet.org/reports/north-dakota-freight-news-release-10-03-2019/



Asset Management

Approximately 3,300 bridges (=> 20’) owned 
by a County of City

Bridges are expensive and Large Asset for any 
agency
Dickey County – 33 bridges, $40 million
Bottineau County – 85 bridges, $60 million
Williams County – 67 bridges, $35 million
Grand Forks County – 285, $169 million



Inspections Part #2





Drone Inspection Video
https://www.youtube.com/watch?v=a4QcwQZPwcU









Underwater Inspections



Terms
• Sufficiency Rating (SR)

• Legacy Term - No longer going to used

• Health Index
• Replaces SR

• Structurally Deficient
• Legacy Term – No longer going to be used

• Poor
• Replaces Structurally Deficient

• Alert Code 3
• No longer using Alert Codes (2021)

• Significant Finding or Critical Finding (2020)
• Will replace Alert Code 3 in some instances



Significant Finding
• Still working on this and how it should 

be addressed and look
• We have had 1 come in this year

• Email

• Photos

• Still required a partial lane closure

• Intent is to put into maintenance 
recommendations in InspectX



Critical Finding
• Form – SFN 61791
• The following items have seen a Critical 

Finding
• Load posting signs

• Piling damage, Pile Cap load bearing issues, Beam/Girder issues, 
embankment issues on approach roadways, etc.  – close bridge 
(partial or full), post bridge to X-tons

• These need resolution



Inspections Part #3



Load Postings

• May be the result of a Critical finding
• Signs missing, damaged, damage to bridge

• Notified to do as soon as we receive the CF

• Load Rating
• List is generated monthly for this

• 30-days to post

• Requires photos of both signs and the date 
posted to be sent









Scour Channel Profiles

Being done with Inspections

Required every 4 years









Inspection Report

• Example of Inspection Report



InspectX Demo

• InspectX



Gur
Guardrail 

Clear Zone





ncreased Rail Height

• Improved capture
• Reduced rollover 

potential

MGS – 2000P

MGS – 2270P

G4(1S )– 2000P



Test No. MGSBR-1

MASH 
3-11
2270P

 Impact conditions
61.9 mph
24.9 deg.

Dynamic deflection
48.9 in. 



Test No. MGSBR-1



Test No. LSC-2

• 2,261-kg Dodge Quad Cab
• 99.6 km/h - 24.9 degrees





https://www.youtube.com/watch?v=P1CNj8aswQ4



Alert Codes

Critter Policies
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Moose Crossing





New Bridge 
Process

Bridge Removal 
Process
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Beam Shapes













W or H – S or I 
Shaped



Bridge Loadings







Why is Load Rating 
Important? 

• Definition
– The determination of the live-load 

carrying capacity of an existing bridge.  

-AASHTO Manual for Bridge Evaluation (MBE) Third 
Edition 



Load Rating Equation

RF = 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶−𝐷𝐷𝐷𝐷𝐶𝐶𝐷𝐷 𝐿𝐿𝐿𝐿𝐶𝐶𝐷𝐷
𝐿𝐿𝐶𝐶𝐿𝐿𝐷𝐷 𝐿𝐿𝐿𝐿𝐶𝐶𝐷𝐷



Capacity & Dead Load
• Data needed from Plans, Shop 

Drawings, As-builts
– Structure Type
– Span Length
– Beam Spacing
– Cross Sections & Beam Sizes
– Material Properties
– Reinforcement Size and Locations
– Deck Type and Thickness



Live Load (Inventory/Operating*)

*Also Referred to 
as Design Level



Live Load (Legal Level/Posting)
AASHTO Legal Vehicles Special Hauling Vehicles



Special Hauling Vehicles



Inventory Rating
• Inventory Rating—Load 

rating that indicates the 
live load which can safely 
utilize an existing structure 
for an indefinite period of 
time.

• Per FHWA, Inventory 
ratings are ALWAYS* 
reported in terms of the 
HS20 Design Load. *Existing Structures 

using LFD Method



Operating Rating
• Inventory Rating—Load 

ratings that indicate the 
maximum permissible live 
load to which the 
structure may be 
subjected. 

• Per FHWA, Operating 
ratings are ALWAYS* 
reported in terms of the 
HS20 Design Load. *Existing Structures 

using LFD Method



Max Posting Tons
• Lowest Value of the 

following vehicles:
– HS20 – (Operating)
– Type 3
– Type 3-3
– Type 3-S2
– SU4
– SU5
– SU6
– SU7



NDDOT Load Rating Manual
• Updates Include:

– Single vs multilane 
loaded

– Checking Exterior 
Beams

– Checking for Shear on 
P/S Beams

– Checking for all 
AASHTO and State 
Legal Loads

• Manual updated to 
comply with:
– 23 CFR 650 Subpart C
– AASHTO Manual for 

Bridge Evaluation MBE
– ND State Load Limits



Example Bridge 02-122-36.0
• Barnes County
• 10 Steel Girders
• Timber Deck
• 2 inches Gravel 

Overburden
• Travelway 19.5’.
• Bridge Length 22’



NDDOT Load Rating Manual



Example Bridge 02-122-36.0
• Controlling Member= G2

• Moment Capacity @ Mid Span G2 = 40.5 
Kips

• Dead Load Moment @ Mid Span G2 = 6.84 
Kips

• HS20 LL Moment @ Mid Span G2 = 57.2 Kips

• SU4 LL Moment @ Mid Span G2 = 58.82 Kips

• Load Factors = 1.3



Example Load Rating Summary Sheet 02-122-36.0



Example Load Rating Summary Sheet 02-122-36.0



• AASHTO Legal 
Vehicles (SU4)

• Exterior Girder
• Lateral Support
• Cover

• Bridge Designed with 
outdated design 
load (e.g. H15, H20)

• Design Details not 
Previously Checked 
(e.g. Gusset Plates, 
Pin & Hanger 
Assemblies)

Other Potential Causes for Changes 
to Load Posting Tonnage



• No Lateral Support • Example Lateral 
Support Retrofit

Lateral Support



• Cover for Box Culverts
– For some designs more 

cover can produce a 
better load rating 
especially for fills less 
than 2ft.  

• Pier Reinforcement 
for P/S Concrete 
Bridges

Additional Details to Consider



Load Rating Intervals
• Initial Load Rating

– During the Design & 
Construction  phase

• Re-load Rating
– Changes in Dead Load 

Conditions
– Deterioration in 

Structural Elements
– Changes in Live Load
– Damage



Wrap-Up
• Additional Resources

– AASHTO Manual for Bridge 
Evaluation 

– NDDOT Load Rating Manual





Unit Weights
Water = 62.4 #/cubic foot

Gasoline = 42
Ice = 56

Wood = 25 - 50
Gravel= 120

Asphalt/Concrete = 150
Aluminum = 168

Steel = 490



Moment and Shear

Forces in a beam as a load crosses a bridge



Tension and Compression

Material properties and forces 



Span length –
forces in the beam



Load Rating of Bridges



Dead Load

Gravel
Asphalt
Combination



Overburden





Dynamic Impact Loads

What is it?
Smooth ride solution



Fracture Critical Bridges





Key Terms and Topics

Dead Loads
Live Loads

Fracture Critical



Bridge Inspections



Inspection Tool List
100 ft tape

Tape measure
4’ level

Plumb bob
Range pole

Ladder
Magnifying glass

Flashlight
Binoculars

Hammer
First Aid Kit

Scraper
Shovel

Inspection forms
Camera

Paint
Lumber crayon





Outlet Scour



Outlet Scour Treatment





Concrete Decks and Overlays 



Deck Overlays Cause Problems



Bonding Issues

Trapping Salts



Steel and Weathering Steel

Patina is flaking



Pack Rust 
Oxidation 
Corrosion



Pack Rust Expansion 7X



Identify
Joints



Finger 
Joints





Piling



Bearings



Position is Important

Position At Median Temperature







Timber

Decay
Cracks



Look for 
damage  
and gaps







Efflorescence –
leaching – stains



Alkali–Silica Reactivity (ASR) 



ASR





Concrete Delamination



Chaining &
Delam Tool





NDDOT Awarded Grant 
Sept. 2016
• Purchase of Infrared camera

• Researched and tested several
• Purchased FLIR T620 – March 2017

• SME Training
• Provided training in Bismarck – May 2017

• Additional training and NDE 
tools

• ITC (Infrared Training Center) Level I 
Certification

• Delam Tool



Utilities





Key Terms and Topics

Sufficiency Rating
SI&A Sheet

Functionally Obsolete
Structurally Deficient

Bridge Length – Major and Minor





Failures to Flood Plans











Failures to Flood Plans





Bismarck Memorial Bridge Demo



Frost Heaves

https://www.youtube.com/watch?v=7gjtFaCxVRU

Frost Damage in Pavement: 
Causes and Cures (You Tube video)



























McHenry County 2014





Fire Damage



Fire – above and below







http://www.myndnow.com/news/minot-news/bridges-destroyed-in-
bottineau-county-flooding/686441852









North Dakota Local Technical Assistance 
P

Duluth, MN



North Dakota Local Technical Assistance 
P





Stark County Bridge Replacement













When to check
What bridges to check

When to close
Who to Inform

Actions to Save Bridge

Flood Plan of Action



Flow Rate of Water – Velocity Checks

Bridge - 5 feet per second 
Culvert – 10 feet per second 
(USFS uses 7 fps in the Badlands)

Walk = 3 mph = 4.5 feet per second
Jog = 5 mph = 7 feet per second
Run = 10 mph = 15 feet per second



Key Terms and Topics
Who can close a bridge?

Flood Action Plan
Deck Dead Load



Don’t Text and Drive 
Safety reminder brought to you by your 

friends at NDLTAP and the NDDOT.



Bridge Preservation



What is Bridge Preservation?

AASHTO defines Bridge Preservation [as] 
“actions or strategies that prevent, delay or 
reduce deterioration of bridges or bridge 
elements, restore the function of existing 
bridges, keep bridges in good condition and 
extend their life.” 
Source: AASHTO Board of Directors, Policy Resolution PR-3-11, October 17, 2011.



Bridge Cost Estimates

New bridge - $250/sf
Deck replacement - $75/sf
Treat deck with silane - $0.25/sf
Crack seal deck - $0.10/sf



Example of Life Cycle Cost Chart



Life Cycle Costs => Bridge Preservation

Maintenance Costs

Salvage Value

Construction Costs



– Sweeping & Washing Decks
– Cleaning joints
– Cleaning drains
– Crack sealing decks
– Cleaning & lubricating bearings

Scheduled Maintenance







See no Evil



Sand and 
debris 

holding 
water on 

deck



Keep It Clean!







Deck Crack 
Sealing

-Helps prevent 
water infiltration
-Reduces rebar 
corrosion
- Pro-active 
Preventative 
Maintenance



Deck 
Surface 

Treatment 
(Silane)





Box Beam Weep Hole



Cracked Beam – plugged weep hole



Bearing Maintenance



Drains
Standing water on the bridge will cause 
damage.  Drains need to function properly

Debris must be removed around drains for 
the deck to drain properly







Undersized or worn deck 
planks may be protected 
or strengthened with the 
addition of a longitudinal 
runner (steel or timber) 
placed over the  wheel 
tracks 

Timber Deck Maintenance







Erosion Issues



Key Terms and Topics

Crack Sealing
Life Cycle

Bridge Preservation





Solutions



Alternatives
Load Restrictions 

Temporary Bridges 
Single Lane Bridges 

Bridge/Road Closure 
Use of Low-Water Crossings 

Structural Repairs 
Reusing Structural Members 

ABC and Modular Units 
GRS- IBS Abutments 

Buried Bridges



Prior to ALL Bridge Work



Low  Water Crossings







Trends



GRS - IBS







GRS-IBS
Why Consider the GRS IBS? 

Lower costs 
Accelerated bridge construction 

Smooth transition eliminating the “bridge bump” 







(ABC-Accelerated Bridge Construction) 
& Modular Units 





Vibratory Piling Driver 



Railroad car bridge - temporary







Types of Cars 

Pulp Cars 
Military 

89’ Flatcars, Cost $19,000 (?) Delivered 
89’ Flatcar cut to 68’, Cost $16,667 Delivered 

Total Costs range between $65,000 and $95,000 







Flatcars 
NOT 

Boxcars





https://www.youtube.com/watch?v=GEw2YxIfIjg





Barnes County 
– Timber Box 

Culvert



Richland County Bridge 











Stark County Bridge Replacement











Post-tension Wood Deck 
- Michigan



Load 
Test





Debris accumulation may cause 
lateral pressure and scour.



Water 











Plates welded to rusted pile



Beam Seat Failure









Shot Crete



















Grand Forks 
Field 

Inspections













Grand Forks County Tips 
Rip Rap

Sign
Treat timber ends

Keep wooden deck timbers tight

































Glue Laminated Beams







Steele County – Reed Oien  
______________________________________________



















































Bridge 201class for ND LTAP



Bridge Preservation -
https://www.fhwa.dot.gov/bridge/preservation/guide/guide.pdf



FHWA – 2018 guide



Tendency to build it and forget it
• Rural Counties have limited budgets
• Most often money is used for roads
• New bridges need maintenance too, especially if salt is being used on 

them in winter months.



A different way to look at it:



Bridges in ND >20’ from the NBI

County = 3,043
State = 1,134
City = 80
Bureau of Reclamation = 18
US Fish & Wildlife = 12
Other = 42 (private, RR, COE, BIA, Parks)
Grand total of 4,329 bridges



What if we add in Minor Structures 4’ to 20’

• Lets say this triples the total
• 12,987 !!!
• State does inspect 580 structures that are <20’ but has many more.  



Wow, that’s a lot!



County Bridges in GRIT(black + is an NBI 
bridge)



ND DOT Bridge acronyms



Bridge Acronyms
• NBI – National Bridge Inventory
• NBIS- National Bridge Inspection Stds.
• PCA – Plan of Corrective Action
• FCM – Fracture Critical Member
• NDT – Non Destructive Testing



Routine Maintenance



Four levels of Br. Maintenance based on cost groupings
• Preservation: <30% the cost of a new bridge
• Improvement: 30 to 60% of the cost of new bridge
• Rehabilitation:  60 to 70% 
• Replacement: if work to be done is >70%



When to perform bridge work



Cyclical Maintenance: monthly, annual, base period of 
time



Condition Based Maintenance



Get rid of the old, bring in the new!



Concrete cracks or leaky joints lead to rebar issues



Obsolete precast channel beam



What is eligible for Fed. Funds?



New Bridges are great!



Single slab span designs



Winter Bridge Construction



Precast Concrete Beam Design



Culverts spanning > 20’



Salt can be damaging



Section loss due to corrosion



Salt usage in the USA (USA Today News, 12/’19)
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Salt damages sub structure



Salt damages pier caps



I-35W failed gusset plate



Salt - Reduced bridge strength
• Oregon DOT finds some bridges have a 40% loss of strength even with 

high visual ratings.
• Salt costs car owners $3B annual in repair
• Drinking water is seeing higher salt levels
• High tech is working to reduce salt on plow trucks by more than 40%.



Innovative Bridge Committee
• United Soybean Transportation Coalition
• 3 primary panel engineers
• 10 advisory panel engineers
• Innovative Bridge Designs/Replacement
• Innovative Bridge repair/rehabilitation



Top 10 Bridge Replacement Concepts 
• Rail Flat Car Bridges (load ratings and railings)
• Vibratory H-Piling Drivers
• Buried Soil Structures
• GRS-IBS (Fabric Abutments)
• Press Brake Tub Girders
• Pre-stressed Deck Panels
• Inverted T Beam
• Prefabricated Steel Decks and Superstructures** 
• All Steel Piers
• Galvanized H-Piling
• Galvanized Steel Beams



Press Brake formed Tub Girder Design in Iowa & 
Missouri



Top 10 Bridge Repair Ideas

• Piling Encasement
• Concrete Pier Piling Repairs
• Epoxy Deck Injections
• Deck Patching
• Thin Polymer Concrete Overlays
• Penetrating Concrete Sealers
• Spot Cleaning Painting Steel Beams
• Driving Piling Through Decks
• Deck Overlays with Type O Concrete and Plasticizers
• Concrete Overlay on Adjacent Box Beams 



Innovative Bridge Repairs

Bridge Repair Innovations 
• Piling Encasements: 

https://intrans.iastate.edu/app/uploads/2018/09/pile_assessment_tool_t2.pdf  
• Concrete Pier Piling Repairs: https://www.goodreads.com/book/show/50213190-underwater-

bridge-repair-rehabilitation-and-countermeasures---marine-c 
• Driving Piling Through Decks: 

https://www.fhwa.dot.gov/engineering/geotech/pubs/hif17044.pdf  
• Micro-Piling/Screw-Piling (some excitement, but some concern regarding its widespread 

application in rural areas): http://publications.iowa.gov/31052/1/TR-
718_Final%20Report_Evaluation%20of%20Alternative%20Abutment%20Piling%20for%20Low-
Volume%20Road%20Bridges.pdf  

• Soil Nails (some concern due to cost, but it may be the only option in certain circumstances): 
https://trid.trb.org/view/474787  

• Epoxy Deck Injections: 
https://intrans.iastate.edu/app/uploads/2019/02/bridge_deck_epoxy_injection_process_w_cvr.
pdf  

• Deck Overlays with Type O Concrete and Plasticizers: 
https://www.fhwa.dot.gov/publications/research/infrastructure/bridge/17097/17097.pdf  

• Deck Patching: https://docs.lib.purdue.edu/cgi/viewcontent.cgi?article=3106&context=jtrp  
• Thin Polymer Concrete Overlays: https://wisconsindot.gov/documents2/research/12-06-2nd-

final-report.pdf  
• Penetrating Concrete Sealers: https://docs.lib.purdue.edu/jtrp/1628/  
• Spot Cleaning Painting Steel Beams: https://www.nap.edu/read/25089/chapter/5  
• Concrete Overlay on Adjacent Box Beams: 

https://www.fhwa.dot.gov/publications/research/infrastructure/structures/bridge/17093/001.c
fm  



Concrete Deck Sealing
• https://docs.lib.purdue.edu/jtrp/1628/
• If a bridge deck is expected to be exposed to deicing salts, any cracks 

should be sealed, as well as the full deck surface. Sealing should be 
completed as soon as possible in the life of the bridge to prevent as 
much chloride intrusion as possible.



1600 day long study @ Purdue
• Sikadur 55 SLV and Dural 335, low-viscosity epoxies, were shown to be 

effective in reducing corrosion in cracked concrete by as much as 80 to 
100%.



Application of Epoxy Deck Seal



Fick’s Law of Diffusion



Reapplication of deck sealers

• Simulation of traffic wear on uncracked concrete with applied deck 
sealer revealed that the likelihood of corrosion increases as the depth of 
sealer penetration is abraded (wore off) over time. Therefore, 
reapplication of deck sealers over time is warranted. 



Debris from flooding



Monitor Scour 



Is this debris from this year or last year?



Is this 20’ wide?



Everyone wears a vest!



Abutment Protection



Bridge rehab, new deck



New Timber Deck, no approach work 
needed



Double boxes are common today



Timber Bridges
Failing Stringers



Take advantage of low flows



Ice Breakers



Are you washing your bridges?



We all want to avoid this:



Not a race but you do want to finish



FHWA Bridge Preservation 
• https://www.youtube.com/watch?v=20UIiHH4dr0



Recognize your bridge people









Matt Gregg
Sales Engineer
Engineered Products
612.249.0851
mgregg@Wheeler1892.com

NDLTAP – Bridge 201



Waverly, KS
Roof & Floor Truss

Fabrication

Whitewood, SD
Timber Fabrication

and Treating

Minneapolis, MN
Erickson Engineering

Engineered Products Sales

Shakopee, MN
Steel Fabrication
Landscape Supply



Salt Storage Buildings

Engineered Products

Steel Recreation Bridges

Timber Vehicle Bridge (Panel-Lam) Timber Recreation Bridges



Panel-Lam Bridge Kits



Overview

• Panel-Lam System
• New Construction
• Repair/Renovation
• Owner or Contractor Built



Longitudinal Timber Deck Panels



Pre-manufactured Kits

Shop Fabricated
Shipped as Components
Complete Material Package
No Formwork



Proven System

Durable Treatment 70+       
Year Design Life
Standard Details
Standard Equipment
No Specialty Labor



Proven System



SINGLE SPAN



MULTIPLE SPAN



Foundations



Installation



Wood County, WI - Young Road





Removal of Old Structure



Pile Driving



H-Pile Cut Off



Pile Caps Placed



Pile Stays Behind Backing Plank



Filter Fabric



Rip-Rap Placed 



Deck Panels Installed



Crash-Tested Railing Installed



Asphalt Overlay



Wood County, WI - Young Road



Juneau County, WI - CTH M



Sealed Bridge Plans



Skewed Abutments



Juneau County, WI - CTH M



Huston Twp – GRS Abutment



GRS Abutment – FHWA Design Guide



Bridge Seat - Concrete Sill w/ Timber Sleeper



Deck Panel Installation



Panel on Timber Sleeper

Panel spiked to sleeper

Panel handled once

Rail posts & curbs attached 
prior to setting



Final Grading

Approach fill placed directly
against superstructure

No allowance for thermal 
expansion required



Dane County, WI – CTH Z



Existing Concrete Abutments



Five Panels – Set in 1 Day



Dodge County, MN



Deck Replaced in 5 Days



Divide County, ND



Stringer Vehicle Bridges



Glulam Stringer



Steel Stringer



Steel Stringer w/ Timber Abutments



Steel Stringer Deck Attachment



Truss Bridge Deck Replacement



Detailed Repair Plans



Deck Replacement



Chip/Seal Wear Surface



Velva, ND



Timber Railing on Concrete



Shoulders Added



RECREATION BRIDGES



TIMBER STRINGER

Horse Thief Lake - Black Hills, SD



TIMBER PANEL-LAM

Michelson Trail - Black Hills, SD



TIMBER PRATT TRUSS

Custer State Park - Black Hills, SD



TIMBER TRUSSED ARCH

Old Fort King Trail -Tampa, FL



TIMBER COVERED BRIDGES

Lakes at Red Rock - Leesburg, VA



RAILROAD RETRO-FIT

Michelson Trail - Black Hills, SD



PLATFORMS

Bridal Veil Falls - Black Hills, SD



PRATT

Jackson, WY



WARREN

Hendricks Park – Beloit, WI



BOWSTRING

Luce Line Trail - Plymouth, MN



MODIFIED BOW

Gateway Trail – Stillwater, MN



Thank You!
Matt Gregg - Sales Engineer

612.249.0851
mgregg@wheeler1892.com







Bridge Substructure Repair

Bridge 201 Presentation

June 22/24, 2021

Wes Dickhut, PE



CONSIDER REPAIR OR REHABILITATION OF SUBSTRUCTURE

 If a substructure unit is deficient, total bridge replacement may not be the only option
• What is the Remaining Service Life of the remainder of the bridge?

• Can it be modeled in a global stability analysis?

o What is the capacity of in-house or maintenance forces to participate in the repair?

• What is the budget for a repair, a rehabilitation, preservation, or a replacement?

• Can a new wingwall of abutment be built?

• Is creating a new load path viable?

• Does the superstructure need to be temporarily supported and is that viable?

© Copyright GeoStabilization International, all rights reserved.



Smith Creek Road Bridge – Repair of abutment undermining



Smith Creek Road Bridge – Repair of abutment undermining



Smith Creek Road Bridge – Repair of abutment undermining



Smith Creek Road Bridge – Repair of abutment undermining



Smith Creek Road Bridge – Repair of abutment undermining



KY 110 Bridge over Rough River 



KY 110 Bridge over Rough River 



KY 110 Bridge over Rough River 



KY 110 Bridge over Rough River 



Rocky Fork Road Bridge – Wingwall Stabilization



Rocky Fork Road Bridge – Wingwall Stabilization



Rocky Fork Road Bridge – Wingwall Stabilization



Vanderbilt Road Bridge – WingWall Stabilization



Vanderbilt Road Bridge – WingWall Stabilization



Vanderbilt Road Bridge – WingWall Stabilization



Cow Creek Road Bridge Reconstruction, Putnam Co., WV



Cow Creek Road Bridge Reconstruction, Putnam Co., WV



Cow Creek Road Bridge Reconstruction, Putnam Co., WV



Cow Creek Road Bridge Reconstruction, Putnam Co., WV



Cow Creek Road Bridge Reconstruction, Putnam Co., WV



Cow Creek Road Bridge Reconstruction, Putnam Co., WV



Cow Creek Road Bridge Reconstruction, Putnam Co., WV



SR 129 over Raccoon Cr, Ripley Co., Indiana – Wingwall Reconstr.



SR 129 over Raccoon Cr, Ripley Co., Indiana – Wingwall Reconstr.



SR 129 over Raccoon Cr, Ripley Co., Indiana – Wingwall Reconstr.



Private Bridge, NC – Timber Abutment



Private Bridge, NC – Timber Abutment



Private Bridge, NC – Timber Abutment



Private Bridge, NC – Timber Abutment



I-96 over Deer Creek, Michigan – Culvert Distress



I-96 over Deer Creek, Michigan – Culvert Distress



Railroad Bridge – North Dakota



Railroad Bridge – North Dakota



Railroad Bridge – North Dakota



SECTION TITLE THANK YOU

Wes Dickhut, M.S.,P.E
Project Development Engineer
701-934-1618 I 
wes.dickhut@gsi.us

































https://www.facebook.com/ndltap/videos/3
372964148000













Williams County Action Plan 2016
Major Structures

– Provide an evaluation/interpretation based on NDDOT FHWA/NBIS
and field visit for each major structure

Minor Bridges
– Perform a full FHWA/NBIS inspection and provide an

evaluation/interpretation for each minor bridge
Scour and Channel Profile

– Perform a scour and channel profile evaluation, completing NDDOT
Form SFN 50344) for all major and minor bridges crossing water

Culvert Evaluation
– Perform a full evaluation on select minor culverts with significant

concerns and prepare a report with findings, recommendations, and
costs estimates
GIS Database























Next up:
Bridge Inspections



Field Inspection









Field Inspection – What did we find?



Resource List 

NDDOT Design Manual – Chapter 5
NDDOT Local Government Manual

NDDOT Bridge Inspection Team
ND Township Officers Manual

State Stream Standards



North Dakota’s Local Roadway Inventory

FHWA, AASHTO Joint Technical Committee on Pavements and, TRB 
Committee AFD10, Pavement Management Systems

Pavement Management Quarterly Webinars

January 19, 2017

Brad Wentz, PE  and Dale Heglund, PE/PLS 
Upper Great Plains Transportation Institute



GRIT – Geographic Roadway Information Tool

Web map viewer 
available to all for 

reviewing and analysis







NDLTAP Resource Page 
Ndltap.org 

Your one stop shop for local road info

Tap into NDDOT and NDLTAP 
We Want to Help! 



Presentation Partners



Better roads save lives  

Together, we can do great things.    Please 
tap into the NDLTAP and NDDOT teams.  We 

look forward to expanding a partnership 
that elevates the knowledge of all those that 
touch our transportation network and  helps 

all of our friends and family return home 
safely every day.

Respectfully,

Dale C. Heglund, NDLTAP Program Director
701-318-6893 – dale.heglund@ndsu.edu

www.ndltap.org



Bridge 201 
Bryon Fuchs, PE  
Local Government, NDDOT
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