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IDAHO & UTAH CONCRETE 

BOX GIRDER BRIDGES 

LOAD RATED IN AASHTOWARE 

BRIDGE RATING 



 BrR v6.7.0 

 15 P/T and RC Concrete Boxes in BrR 

 Load rating effort was 45 to 186 hours per 

bridge 

o Included rating, checking, QC, and some 

verification  

 LRFR Rating (HL-93) 

 AASHTO Refined Losses 

 Most bridges had integral pier supports 

 

 

 

 

 

IDAHO CONC. BOX 
RATINGS 



 Section Properties 

 Losses 

 LLDF 

 Substructure Stiffness 

 DL & LL Moments 

 Bentley LEAP CONBOX 

 

RATING VERIFICATION 



SECTION PROPERTIES 

 LARSA Section Composer 

RATING VERIFICATION  



LOSSES 

RATING VERIFICATION  



LIVE LOAD DISTRIBUTION FACTORS 

RATING VERIFICATION  



Bentley LEAP CONBOX 

RATING VERIFICATION 



 3-span 

 Integral Substructure 

 No voids 

 

P/T SLAB 



Cross Section 

P/T SLAB 



Cross Section 

P/T SLAB 



Verification 

P/T SLAB 



UDOT Rating Method 

 UTAH Standard Programs 

o AASHTOWare BrR 

o CSi Bridge – If Outside BrR Limitation 
 

 Csi Bridge Can Be Cumbersome 
 

 BrR Does Not Rate Curved Boxes 
 

 Rated Bridge w/ BrR 

o LARSA 4D to Analyze for Torsion Affects 

o MathCad to Calculate Shear Flow 

o Excel to Calculate Load Increase Due to Torsion 

4D 725 



 5-span 

 Single Column Piers w/ Integral Cap Beam 

 Constructed in 1970 

 Alignment on a 265’ Radius 

 

 

4D 725 



Location 

 In the Mountains East of Salt Lake City 

 50 Mile Drive along I-80 

 Near Echo Reservoir (Recreation) 

 

4D 725 



Curved Box Beam Analysis Type 

 AASHTO 4.6.1.2.3 

o  C.A. <12º  - Straight Segments 

o 12º < C.A. < 34º   -  3D Single-Spine 

o C.A. > 34º -  3D F.E.A.  

 

 Unusual Plan Geometry  - 3D F.E.A. 

o Variable Width 

o Unconventional Orientation of Skewed Supports 

4D 725 

















Bridge General Information 

 Conventionally Reinforced Concrete Box 

 Largest Central Angle (Span 4) = 22º 

 Segment Central Angle = 1º 

 No Unusual Geometry 

o Was Not Symmetrical 

o Span Lengths Were Not Significantly Different 

 Include the Substructure  

4D 725 



 BrR Had 2 Separate Models 

 

 Moment Model 

 

 Shear Model 

4D 725 



Moment Model 

 Analyzes Moment as a Full Structure 

 Input the Bridge as a Straight Bridge 

 Ignored Shear in the Moment Model 

4D 725 



 Modeled As A Spine w/ Straight Segments 

o 20 Segments Each Span (1% Segment C.A.) 

o Included Varying Web Width at Bents 

 Included the Substructure 

o Single Column Bents 

o Bearings at Abutments 

 Dead Load 

o Box Beam and Deck - Self Weight  

o Barriers (Lights Included in Barrier) – Line Load 

 Live Load 

o 2 Lanes Offset to Match Travel Way 

4D 725 

Shear Model 



LARSA Results 

4D 725 

 Went Through the Full QC Process 

o Rater 

o Independent Check 

o S.I.R. – Expert in Modelling and Box Beam 

Bridges 

 

 Completed a Sensitivity Analysis 

o Pier Properties 

o Bearings Assumptions 

 

 



 Shear Flow Theory - MathCad 

o Weighted Average of Member Thickness 

o Calculate Shear Stress in Each Flow Path 

o Determine Shear per Unit Torsion in Each Web 

 

 

 

 

4D 725 

Torsion Induced Shear 



4D 725 

 Use Excel to Calculate Increase to Put Into BrR 

 Dead Load Increase Input as a Line Load 

o Exterior 

o Interior 

 

 

Dead Load Torsion Induced Shear 



4D 725 

 Live Load Increased by Adjusting LLDF 

o Exterior 

o Interior 

 Modified at 10th Points 

 Use HL-93, Applied to All Trucks 

 

 Check Shear Full Section 

o Uses Interior LLDF x # Webs 

 

Live Load Torsion Induced Shear 



Results 

 Input Bridge As a Box Girder 

o Copy/Past Distribution Factors From Excel 

o Only Analyzes LRFR 

 

 Modifying the File Simple 

o Used BrR File to Re-rate the Bridge After a 

Rehabilitation Project 

 

 Used a Similar Method on Other Bridge 

Types 
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