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Purpose of The Presentation

Wishlist: 
▪ Cooperation between  AREMA and AASHTO

▪ Implementation in AASHTOWare (BrR) 



U.S Railroad Bridges

Overview: 
▪ Inventory of Railway bridge by state not available

▪ Railway route milage-Indication of Infrastructure density-Likely number of bridges

▪ The United States has approximately 140,742 route miles of

 railroad infrastructure. Texas leading by 10370 route miles.



Railway versus Highway Bridge

Manual: 
▪ AREMA for both Design and evaluation of Railway bridges

▪ AASHTO for Design and MBE for Evaluation



Railway versus Highway Bridge

Vehicles :                                                            



Railway versus Highway Bridge

Vehicles :                                                            
▪ HL-93 is to highway bridges what Cooper E80 is to railroad bridges. Both are baseline 

conservative vehicles.

▪ Similar comparison could be made to the rest of the listed of vehicles.  Passenger and 
Fright for trains and Legal and Permit for highway vehicles



Railway versus Highway Bridge

Method of analysis
▪ Allowable Stress Method (ASR)- RR bridges

▪ ASR, LFR, and LRFR for Highway bridges

▪ Flexure & Shear : Applicable for Highway and RR 
bridges

▪ Fatigue : Applicable for both but primary consideration 

     for railway bridges due to heavy repetitive loads



Railway versus Highway Bridge

Load Rating Railway bridge: 
▪ Rating analysis is performed under Normal and Maximum loading condition

▪ Normal and maximum are subdivided into Standard and Modified

▪ Modified rating includes wind load, longitudinal load and lateral forces in addition to Dead load and 
live load



Railway versus Highway Bridge

Load Rating Highway bridge: 
▪ Highway bridges mostly uses dead load and live load

▪ Trucks are categorized into Design, Legal and Permit



Railway versus Highway Bridge

▪ Railroad bridges are usually not posted with signs 
Instead; restrictions are controlled operationally 
through communication. 

▪  When a highway bridge has insufficient capacity, sign 

will be posted

 

Posting



Sample Bridge:

▪ Needham MA

▪ Massachusetts Bay Transportation Authority MBTA 
(MBTA)

 

Client and Bridge Location



Sample Bridge

▪ Two Girder system

▪ Simple span

▪  Span length 41’-2”

▪ Bridge width: 17’-5” 

 

Bridge Type and Geometry



Force Effect

▪ Self-weight and Superimposed dead loads

▪ BrR Input 

Dead load



Force Effect

▪ Wind load on Train : Applied 8 ft over the rail

▪ Wind load on Girder 

Wind load: 



Force Effect

Wind load: On Train



Force Effect

Wind load: On Girder



Force Effect 

▪ Vertical Effect: Percentage increase to the live load

▪ Rocking Effect: Vertical force couple 20% of the wheel load downward on one rail and upward on the other. 

 

Impact



Force Effect 

Impact: Vertical



Force Effect 

Impact:

▪ Due to Rocking Effect

▪ Total Impact

 



Force Effect

Longitudinal Load

▪ Braking

▪ Traction

 



Force Effect

Longitudinal Load

▪ Force due to braking controls

 



Force Effect

Longitudinal Load

▪ Equivalent axle load

 



Force Effect

Longitudinal Load

▪ BrR Vehicle definition

 



Force Effect

Live Load

▪ Cooper E80 

▪ BrR Vehicle definition

 



Force Effect

▪ Dead Load

▪ Live load and Longitudinal load

▪ Wind load

FBD

BrR Output



Force Effect

AREMA

LL without impact for comparison



Capacity 

AREMA                                                                                                   AASHTO (Section 10 article 10.32 & 10.48)

 

Allowable Stress Capacity



Capacity 

▪ AREMA                                                                                                                    AASHTO

 



Rating 

▪ AREMA                                                                                                                    

 



Rating 

▪ AASHTO

 



Rating: Comparision 

▪ AREMA                                                                                                                    AASHTO

 



Conclusion 

 

▪ AASHTOWare BrR can be used for railroad bridge ratings using practical workarounds.

▪ AREMA Normal Ratings produced results comparable to AASHTO Inventory Ratings.

▪ BrR currently has limitations for AREMA Modified Ratings because it does not support the 
application of  longitudinal and wind loads.

▪ The gap appears manageable and could be addressed with modest enhancements and 
collaboration.



Points for Panel Discussion

▪ What level of interest exists within the AASHTOWare user 
community for railroad bridge load rating capabilities?

▪ Are there opportunities for greater collaboration between 
AASHTO and AREMA in bridge evaluation and load rating 
methodologies?

▪ What challenges currently limit the use of AASHTOWare for 
railroad bridge applications?

▪ Is there an opportunity to bridge the gap between highway 
and railroad bridge rating practices through future software 
enhancements?



QUESTIONS?
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