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Railcar (RRFLCR) Bridge Inventory in Louisiana
• 51 bridge sites across the State
• All but 1 on Off-System routes

•Most located in South Louisiana
• 33 Load Posted
• Approx. ½ have a Condition Rating ≤ 5 (Fair)
•Many constructed without engineering 

drawings
• Railcar span details rarely available
• Unique and analytically complex
• Existing conditions may differ from as-built 

state
• Lack of bearing at abutments
•Deterioration

• Parishes have limited budget for load rating
• Little appetite for sophisticated 

modeling techniques or load testing



Example
Installation 1
• Box Beam Main Girders
• Each Car is Unique
• 3-Span Continuous Unit
• Propped Ends



Elevation & Typical Section Based on Field Measurements



Example
Installation 2
• Box Beam Main Girders
• 3-Span Continuous Unit
• Propped Ends



Sketches Based on Field Measurements



Railcar Details from Railroad
•May be able to get 

drawings with railcar 
number



Load Rating a Railcar with Channels & Z-Shaped Main Beams



Load Rating a Railcar with Channels & Z-Shaped Main Beams



Load Rating a Railcar with Channels & Z-Shaped Main Beams



• Last load rated in 2012
• Line Girder Analysis in BrR
•Channels and Z-Shapes modelled as 

“equivalent” I-shapes
• LLDF = 0.6 (single lane only)
• Recommended Posting Load
•CLOSED to Legal Trucks
• School buses, garbage trucks, etc.)

Previous Rating



•Not able to model Channels & Z-Shapes as Primary Members
• There are certain situations where member bracing, support 

conditions, member properties (flange and web thickness, 
member depth, etc.) allow for certain member types to be 
modelled in BrR using equivalent sections, but making this 
determination requires time (and money). 

BrR Limitations



Parish-Requested Rerating

• Looking to be able to allow school buses to cross the bridge.
• Load Rating Concepts:
• Section Properties per AASHTO LRFD 6.12.2.2.5
• Utilize 3D FEM analysis in BrR

• Primary Members
•Channels & Z-Shapes (Main Beams)
•Deck Plate
•Diaphragms

• Secondary Members
• Longitudinal Stringers (DL only)

•Concrete Deck modelled as non-composite
•Goal
• 15T-25T Posting



•Determine Section 
Properties of Primary 
Members
•Determine Area & Weight 

of Secondary Members

Load Rating Process

Mathcad BrR Mathcad

• Input Section Properties 
of Primary Members
• Input DL of Secondary 

Members
•Run 3D FEM Analysis
•Pull DL and LL Moments 

and Shears at 
Controlling Locations

• Input Controlling Loads 
from BrR
•Determine Capacities of 

Primary Members
•Determine Load Rating 

Factors



Section Properties of Primary Members Mathcad BrR Mathcad

Channels (X-X Axis)

• Calcs for Z-Shapes and Diaphragms similar
• Calcs for Y-Y axis performed, but not included 

• More complex due to varying orientation with deck plate



DL from Secondary Members Mathcad BrR Mathcad

Stringers E & F

• DL applied to Primary Members based on Tributary Width



Framing Plan in BrR Mathcad BrR Mathcad

• Each Channel / Z-Shape and Diaphragm entered Individually



Typical Section in BrR Mathcad BrR Mathcad



Primary Member Properties in BrR Mathcad BrR Mathcad

Channels

• Z-Shapes and Diaphragms similar



Pulling Loads from BrR Mathcad BrR Mathcad

Dead Load to G2

• @ center of Main Span (+M controlling location)



Pulling Loads from BrR Mathcad BrR Mathcad

Live Load to G2

• @ center of Main Span (+M controlling location)



BrR Loads into Mathcad Mathcad BrR Mathcad

+M @ center of main span

DC Loads (Stringer 2)

-M @ Interior Support

Shear @ Interior Support



BrR Loads into Mathcad

+M @ center of main span

Live Loads (Stringer 2)

-M @ Interior Support Shear @ Interior Support

Mathcad BrR Mathcad



LOTS of calcs between what is shown above & below

Calculating Capacity in Mathcad
Stringer 2 +M Capacity (@ center of span)

Capacity of Channels (AASHTO LRFD)

Mathcad BrR Mathcad



Calculating Capacity in Mathcad
Stringer 2 LTB Check (@ Interior Support)

AASHTO LRFD LTB Check (6.12.2.2.5) From AASHTO LRFD 6.12.2.2.5 Commentary:
• Where Lb ≤ Lp, LTB does not control and need 

not be checked.

Mathcad BrR Mathcad



Calculating Capacity in Mathcad
Stringer 2 Shear Capacity (@ Interior Support)

AASHTO LRFD 6.10.9.3.2
• Ratio of shear-buckling resistance to the 

shear yield strength

Mathcad BrR Mathcad



Load Rating Equation
AASHTO MBE



Re-rating Summary

• 3D FEM analysis in BrR
• Primary Members
•Channels & Z-Shapes (Main Beams)
•Deck Plate
•Diaphragms

• Section Properties per AASHTO LRFD 
6.12.2.2.5
• Secondary Members
• Longitudinal Stringers (DL only)

•Concrete Deck modelled as non-composite
• 15T-25T Posting (conservative)



Thank You!
Joffrey Easley, P.E.

E-Mail
jeasley@forteandtablada.com

Phone
225-936-4560

mailto:jeasley@forteandtablada.com
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