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Presenter Notes
Presentation Notes
There have been recent instances where bridges have looked in stable condition for several years and are now needing to be load posted when they look the same as the previous inspections.  This has been a concern for many local bridge owners.  Let me share a brief background and bridge design history so you will better appreciate the current load rating issues.
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Bridges are the Highest Risk Asset for TDOT

Bridge are HIGHLY REGULATED by FHWA

“You Can Drive on Failed Pavement…
           But You Can’t Drive on a Failed Bridge”

Presenter Notes
Presentation Notes
Bridges are the biggest risk asset for TDOT and likely for local governments.  It is imperative that bridges are maintained in a safe operating condition.  This is done through bridge inspection and bridge evaluation / load rating.  Cars and SUV’s do not drive bridge deterioration, it is primarily deterioration of bridge members and volume of truck traffic.  Looking at the big picture, you can drive on failed pavement, but not on a failed bridge.
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20,034 Bridges
 Carrying Vehicular Public Traffic

 >20 Feet in Length

 Average Age ~ 50 Years

Presenter Notes
Presentation Notes
There are over 20,000 bridges in Tennessee – where by definition, a bridge is over 20 feet in length.  Anything less is considered a small structure or culvert.  About 8,500 bridges belong to TDOT and the rest belong to local government agencies.  So, for local owners who get a letter from me requiring a bridge to be closed or posted, I want you to know that I also send those letters to TDOT regions to post or close our bridges too.  
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Built in 1837

Presenter Notes
Presentation Notes
Prior to 1970, bridges were designed using allowable stress design (ASD).  This was a very basic set of hand calculations that were easily understood and easily checked.  The typical design vehicle was a delivery box truck.  
 
From 1970 to 2007, Load Factored Design (LFD) was the standard.  This coincided with the introduction of mainframe computers and eventually PC workstations.  The design calculations were still based on basic engineering principles and checks could be done by hand.  The design truck was the standard tractor trailer with some provisions for military vehicle loading on the interstate system. 

Since 2007, bridge design has been done by Load and Resistance Factored Design (LRFD) and was heavily influenced by research.  The new code required a computer to evaluate the new design equations and checks were much more complicated.  The design vehicle for this code is the standard tractor trailer with an additional load applied all lanes of the bridge.  This is basically equivalent to the LFD plus military load.

Generally, that works well for our newer bridges, but the average age of our bridges is about 50 years old.  The other big factor is that truck traffic used to be about 10% of the total traffic, but now it is generally over 40%.
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TDOT inspects and evaluates all state AND local bridges 
• Routine ~10,000
• NSTM ~80
• Underwater ~120
• Damage: ~100
• Cursory ~200
• Repair ~ 120
• Initials ~ 60
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Presenter Notes
Presentation Notes
TDOT does a variety of inspections on the bridge inventory – and generally conduct over 10,00 per year across the state.  
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Presenter Notes
Presentation Notes
Inspections can be fairly simple where you just wade in and document the defects to something more complex that requires special equipment and extensive traffic control and coordination.
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Load Rating Triggers 
• Condition Change

• Deterioration
• Damage

• Dead Load Change
• Asphalt
• Barriers
• Sidewalks

• Code Changes

• Live Load Changes
• ADTT Increase
• Exceptions in TN Laws 
• Previously FHWA EVs

Presenter Notes
Presentation Notes
Looking at what we call Bridge Load Rating, the process basically follows the design process.  In fact, Load Rating a bridge is like designing in reverse.  You take the condition of the existing bridge and figure out what it can safely carry based on the condition how it was built. 




Bridge Performance Section
10% Tolerance Impact

• Required Rating ALL BRIDGES
• Resulting in MORE POSTINGS
• Causing REROUTING FREIGHT

• Pulp Mill Operations Example
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Key Exceptions in TN Law

• All Routes 
• Natural Gas Vehicles
• Idle Vehicles

• Non-Interstate Routes
• Federal Bridge Formula Does Not Apply
• 10% Enforcement Tolerance

Parametric Study Resulted in New Trucks
• 2 Sets – Interstate and Non-Interstate
• 28 Trucks in Each Set 
• 6,667 Span Bridges require load rating
• 9,164 Culverts require study/load rating 

Completed by December 2027
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Federal Law Limitations (23 U.S.C. 127)

• In addition to Bridge Formula weight limits:
• Federal law states that;

• single axles are limited to 20,000 pounds
• tandem axles are limited to 34,000 pounds
• Gross vehicle weight is limited to 80,000 pounds 
• Dump Truck Gross Weight: 56,000 lb.

10



Bridge Performance Section
Federal Limitations (23 U.S.C. 127)

• In addition to Bridge Formula weight limits:
• Federal law states that;

• single axles are limited to 20,000 pounds
• tandem axles are limited to 34,000 pounds
• Gross vehicle weight is limited to 80,000 pounds 
• Dump Truck Gross Weight: 56,000 lb.

TN Limitations 
• DIMENSIONS: 

• Width: 8' 6" 
• Height: 13' 6" 
• Truck-Semi Trailer Length: 50’ 

• WEIGHTS: 
• Single Axle: 20,000 lb. 
• Tandem axle: 34,000 lb. 
• Max Gross Weight: 80,000 lb.
• Dump Truck Gross Weight: 74.000 lb.  
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Key Exceptions in TN Law
 ALL ROUTES
 Natural Gas Vehicles

Idle Vehicles
Max Gross Weight: 82,000 lb.

Non-Interstate Routes
Federal Bridge Formula Does Not Apply
10% Enforcement Tolerance
Max Gross Weight: 88,000 lb.

We have revised our Design Criteria to 
Add an Additional 10% to the Live Loads.
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2021    ~ 1% Posted

2025   ~ 10% Posted
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Bridges are the Highest Risk Asset for TDOT

Bridge Postings are Increasing Due to:

• Aging Infrastructure

• Damage & Deterioration

• More Truck Traffic

• Heavier Loads

• Special Interest Changes to the Laws 



Questions 
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