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Bridge Basics101 

Bryon Fuchs, PE – NDLTAP Director
701-371-3483

bryon.fuchs@ndsu.edu
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Bridges are . . .

• A Valuable and Critical Asset
– Major Rehabilitation or 

Replacement is Costly
– Detour Routes are often 

Long
• The Link that Connects the 

Roadways in our 
Transportation System
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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.”

3

What 
is a 

Bridge?
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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.
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I-35 W in Minneapolis - 2007

13 died

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

https://www.youtube.com/watch?v=74JNl5n-YdI 
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Really Bad Day
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https://www.youtube.com/watch?v=O6ommRCUcsg
https://www.youtube.com/watch?v=74JNl5n-YdI
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1985 – Adopted 20’+ major structures 
and dropped minor structure 

inspections
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Bridge Definition
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Bridge Definition
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Bridge length
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Buried Bridges
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< 1/2 dia

20’ minimum
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Minor Structures
Less than 20’ in length
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Minor Structures
Less than 20’ in length
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Minor Structures
Less than 20’ in length
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Bridge Parts
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Bridge Components and Terms
• Three Major Bridge 

Components
– Deck
– Superstructure
– Substructure
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Deck
• Portion of the bridge that you drive on
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Wooden Deck

22

Beams as a deck

23

Superstructure
• Portion of the bridge that lies directly below 

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

Web
Top Flange

Bottom Flange
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End Wall & Abutment

Beam End Wall

Bridge Deck

Abutment

26

Concrete Diaphragms
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Diaphragms, Cross 
Bracing and Supports
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Splice Plate
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“Not a proper” Splice Plate

30

Gusset Plate
• Connect Truss Elements
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Truss Bridge 
Superstructure 

Elements

Bearing

Lower Chord

Upper Chord

Diagonal

Vertical
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Steel Girder Bridge

Steel Beams/Girders

Diaphragms
Bearing

Web Stiffeners

Cross Bracing

Span
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Substructure
• Portion of the bridge that supports 

the deck and superstructure.  
– Abutments, piers

Ab
ut
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Abutments 

Wingwall

Girder

Abutment

Piling
(This should not be exposed!)

Wing wall

35

Bearings

Rolling/Rocking

SwingingStretching

Sliding
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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 Plate

Anchor Bolt
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Wood Pile Foundations

38

Steel Pile Foundation

39

Ice Nose

40
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Wing Walls

41

Metal Railing

W-Beam

Retrofit

42
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45 46

47

W or H – S or I 
Shaped

48



10/24/23

13

Bridge Loadings

49

Unit Weights
Water = 62.4 #/cubic foot

Gasoline = 42
Ice = 56

Wood = 25 - 50
Gravel= 120

Asphalt/Concrete = 150
Aluminum = 168

Steel = 490
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Dead Load

Gravel
Asphalt
Combination
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Overburden
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Live Load (Inventory/Operating*)

*Also Referred to 
as Design Level
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Live Load (Legal Level/Posting)
AASHTO Legal Vehicles Special Hauling Vehicles
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Special Hauling Vehicles
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Bridge Inspections
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Bridge Inspections
• Federally mandated
• Includes all bridges (>20’ span)
• Normal frequency – 24 months
• Special frequency – 12 months or other
• Special frequency – 48 months (box culverts 

– but not all of them)
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Jake Mertz, with the North Dakota Department of Transportation, maneuvers an aerial lift to reach under the Liberty Memorial Bridge 
during a routine structure inspection in Bismarck on Monday. The bridge, dedicated on Veteran's Day in 2008, replaced the original 

1920 bridge spanning the Missouri River between Bismarck and Mandan. The inspectors look for cracks in the piers, corrosion and light 
bulb replacement. Burleigh County has 2,985 structures receiving inspections from the department on a two-year rotation.   November 28, 

2017 Bismarck Tribune
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Underwater Inspections  
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Non-Redundant Steel Tension Member 
(NSTM) - Inspection

61

Bridge Inspection 
Report

62

Bridge Inspection Report Key Data
• Inspection Date and Frequency

• Inspectors/Team Lead
• Condition

• Load Rating and Posting Info
• Elemental data

• General Observations (notes)
• Significant/Critical Findings

• Channel Profile
• Photo’s

• Maintenance Needs
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Inspection Date & Frequency
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Team Lead and Inspector(s)
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Good – 7 to 9
Fair – 5 to 6
Poor – 0 to 4
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Load Rating & 
Posting

67

Element Rating & Data

68
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General Observations & Notes

69

Significant Findings

70

Critical Findings

71

Critical Findings
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Bridge Photos – Photography 101

Upstream – Downstream – Roadway both ways
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Photos

76
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Maintenance

77 78
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85 86

Stark County Bridge Replacement
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Thank you!

Questions?

 
bryon.fuchs@ndsu.edu
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