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Who Am I?

• Dr. Robert M. Tennant, Ph.D.
– Please call me Robby
– Operations Division – Evaluation Section
– Transportation Trainee III (for now…)
– Started working at the DOH in March 2022
– Graduated from WVU in 2016 … and 2018 … and 2022

– Huge Nerd … shocker
– Avid Swifty … not a shocker
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Outline

• Goals
• Background
• Purpose
• Assumptions
• Load and Resistance Factor Rating
• Q/A
• Contact Information
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Goals

• Introduce myself to you
• Provide the history to why we load rate bridges
• Provide relevant load rating insights to assist in design
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Background
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Background (Cont’d)
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Background (Cont’d)
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Background (Cont’d)
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Purpose

• Existing highway bridges are rated to:
– Provide safety for the traveling public
– Facilitate the safe passage of goods
– Prioritize the owners needs

• Bridges that cannot safely carry statutory loads, based on a load-rating 
evaluation, should be load posted, rehabilitated, or replaced
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Assumptions
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Rating Equation

Allowable Stress Rating (ASR)

• 𝑅𝑅𝑅𝑅 = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴
𝐷𝐷𝐴𝐴𝐷𝐷𝐴𝐴𝐷𝐷𝐷𝐷

= 𝐶𝐶−𝐷𝐷𝐷𝐷
(𝐷𝐷𝐷𝐷+𝐼𝐼𝐼𝐼)

– The capacity is based on the rating 
level, limit state, and material property

– The loads are not factored

Load Factor Rating (LFR)

• 𝑅𝑅𝑅𝑅 = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴
𝐷𝐷𝐴𝐴𝐷𝐷𝐴𝐴𝐷𝐷𝐷𝐷

= 𝐶𝐶−𝐴𝐴1𝐷𝐷𝐷𝐷
𝐴𝐴2(𝐷𝐷𝐷𝐷+𝐼𝐼𝐼𝐼)

– The capacity is specified in the load 
factor sections of the AASHTO 
Standard Specifications

– A1 = 1.3
– A2 = 2.17 (for inventory)
– A2 = 1.3 (for operating)

11



Rating Equation (cont’d)

Load and Resistance Factor Rating 
(LRFR)

• 𝑅𝑅𝑅𝑅 = 𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴
𝐷𝐷𝐴𝐴𝐷𝐷𝐴𝐴𝐷𝐷𝐷𝐷

= 𝜙𝜙𝐶𝐶−𝛾𝛾𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷
𝛾𝛾𝐷𝐷𝐷𝐷(𝐷𝐷𝐷𝐷+𝐼𝐼𝐼𝐼)

– We factor everything

Rating Tonnages (for all methods)

• 𝑅𝑅𝑅𝑅 = 𝑅𝑅𝑅𝑅 𝑊𝑊

– W = weight of vehicle applying the live 
load
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Shake It Off
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LRFR – Evaluation Levels

• Design Load Rating
• Legal Load Rating
• Permit Load Rating
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LRFR – Evaluation Levels (cont’d)

• Design Load Rating
– See MBE Figure C6A-1 for layouts for:

• Design Truck
• Design Tandem
• Design Lane
• Additional Model for Negative Moment and Interior Reaction
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LRFR – Evaluation Levels (cont’d)

• Legal Load Rating
– T3
– 3S2
– Type 3-3 (soon)
– Specialized Hauling Vehicles (SU4, SU5, SU6, SU7)
– Emergency Vehicles (EV2, EV3)
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Quick Note … WV Route Types
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Permit Load Rating

• Annual (Blanket) Permit Trucks
• Coal Resource Transportation System (CRTS) Trucks – analyzed as legal
• Commodity Permits – analyzed as legal
• Wood Truck – analyzed as legal
• All Others
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Still With Me?
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WVDOH Bridge Load Rating Manual
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Structure Directive 2150
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Structure Directive 2150 (cont’d)

23



Structure Directive 2150 (cont’d)
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Structure Directive 2150 (cont’d)
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Structure Directive 3042
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Structure Directive 3042 (cont’d)

• 3042.18 – LOAD RATING SHEETS: The Load Rating Sheets shall contain the 
following information. Sample rating sheets are available from the WVDOH.
– Girder elevation showing critical rating locations
– Section properties for steel beam/girder bridges, including: …
– Section properties for prestressed concrete beam bridges, including: …
– Design service force effects for steel beam/girder bridges, including: …
– Design service force effects for prestressed concrete beam bridges, including : …
– Live load distribution factors for service force effects for tangent structures designed 

using line girder analysis
– Conversion factors for service force effects for curved structures designed using refined 

analysis
– Sample rating calculations at the critical load rating location included with the load rating 

sheets
– Load rating tables (Design Load Rating and Legal Load Rating)
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Relevant(ish) Manual Updates
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Relevant(ish) Manual Updates (cont’d)

• Phased Construction – When to Rate?
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Questions?
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Contact Information

• Email: Robert.M.Tennant@wv.gov
• Phone: (304) 290-7001
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