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What is a Bridge



What is a Bridge?



Bridges are . . .

Links in the roadway system 





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.”





9% of Nation’s 614,400 Bridges are Structurally Deficient (NBI, 2016) 

(75% of those deficient bridges are on Rural Roads)



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

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



Really

Bad 

Day



1985 – Adopted 20’+ major structures 

and dropped minor structure 

inspections



Bridge length
20’ minimum 





North Dakota Local Technical Assistance 
Program

< 1/2 dia

20’ minimum



Minor Structures

Less than 20’ in length



State Bridge Age
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Stream Rules 

North Dakota’s Laws



North Dakota Stream Crossing Standards





Gambling – the odds are always in your favor



North Dakota Local Technical Assistance 
Program



North Dakota Local Technical Assistance 
Program



Duluth 2012



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



Substructure

• Portion of the bridge that supports 

the deck and superstructure.  

– Abutments, piers
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Wood Pile Foundations



Steel Pile Foundation



Bearings
• Transfer loads from 

Superstructure to 

Substructure

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

Sole Plate

Rocker
Bearing

Masonry PlateAnchor Bolt



Beam Shapes







W or H – S or I 

Shaped



Bridge Loadings





Load Rating of Bridges



Unit Weights

Water = 62.4 #/cubic foot

Gasoline = 42

Ice = 56

Wood = 25 - 50

Gravel= 120

Asphalt/Concrete = 150
Aluminum = 168

Steel = 490



Dead Load

Gravel
Asphalt





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



NDDOT/FHWA Inspections

• Federally mandated

• Includes both NDDOT and 
City/County bridges

• Normal frequency - 2 years

• Special frequency – 4 years 
(box culverts)



Structural Inventory 
and Appraisal Sheet

SI&A Sheet









Element Rating





Fracture Critical Bridges



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

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


Underwater Inspections









Timber

Decay

Cracks



Steel and Weathering Steel

Patina is flaking



Pack Rust Expansion 7X



Concrete Delamination



Piling



Look for 

damage  

and gaps







Gur

Guardrail 

Clear Zone



Gur





Increased 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





Failures













McHenry County 2014





Fire Damage













Kansas Research



Detour Length 
– Closures



When to check

What bridges to check

When to close

Who to Inform

Actions to Save Bridge

Flood Plan of Action



http://www.myndnow.com/news/minot-news/bridges-destroyed-in-

bottineau-county-flooding/686441852

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






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



Life Cycle Costs => Bridge Preservation

Maintenance Costs

Salvage Value

Construction Costs



Preventive Maintenance

• starts when the bridge  is new



Bridge Cost Estimates

New bridge - $200/sf

Deck replacement - $75/sf



See no Evil



Bearing Maintenance

• Solutions









(ABC-Accelerated Bridge Construction) 

& Modular Units 







Flatcars 

NOT 

Boxcars





Stark County Bridge Replacement

































NDLTAP Resource Page 

Ndltap.org 

Your one stop shop for local road info!



Better roads save lives  

Together, we can do great things. 

We look forward to working with you to  

elevate the knowledge of all those that touch 

our transportation network.  

Let’s help 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
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