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Prestressed Girders
Modifications ITD does to create a BrD file instead of a BrR file



Prestressed Girder Loads

• For Design – Input future loads 
– including future wearing 
surface, future utilities

• For Rating – input actual loads on 
the structure wearing surface 
loads are from Inspection Data or 
as-built plans



Prestressed Girder Losses

• For Design – Have BrD
compute the losses

• For Rating – BrR uses lump 
sum losses from the design 
plans or shop drawings



Splitting Resistance (AASTHO 5.9.4.4.1)

Splitting Resisted 
by Bundle #5 and 

a #8 U-Bar



Splitting Resistance (AASTHO 5.9.4.4.1)

• BrD will check the splitting 
resistance as long as the control 
option is checked

• You may need to add additional mild 
steel as a stirrup to get this to work



Steel Girders 
Modifications ITD does to create a BrD file instead of a BrR file



Steel Girder Loads

• For Design – Input future loads 
– including future wearing 
surface, future utilities

• For Rating – input actual loads on 
the structure wearing surface 
loads are from Inspection Data or 
as-built plans



Shear Studs

• For Design – Input Shear Studs and 
have BrD check the design

• For Rating – ITD assumes if shear 
studs are present, the girder is 
composite



Deck Reinforcement

• For Design - BrD will check AASHTO 
6.10.1.7 for minimum negative 
flexure concrete deck reinforcement

• Add longitudinal reinforcement in 
the deck to satisfy this requirement

• For Rating – ignore longitudinal 
reinforcement in deck unless 
necessary for rating capacity



Fatigue

• For Design – Input very large ADTT
• This will force Fatigue I design – 

ITD’s policy is to design girders for 
the infinite life limit state unless 
impractical

• For Rating – input ADTT per 
Inspection Report Data



Welds
• Input flange-to-web fillet welds and 

stiffener welds
• BrD will check the weld capacity
• Input LRFD Fatigue category for 

flange-to-web fillet weld to be C’. 
• Category C’ is for the stiffener to 

flange weld



Prestressed & Steel Girders
Additional Calculations and Checks ITD does outside of BrD



Rating Loads

• For Rating – Input actual loads on the 
structure (wearing surface loads are 
from the inspection report or as-built 
plans)

• Calculated within BrR but supplemented 
by hand calculations



Design Loads

• Input design & future loads
• Calculate all loads that need to 

be input into BrD
• Utilities
• Future Wearing Surface
• Stay in Place forms
• Camber Strip/Haunch
• Parapet/Rails
• Diaphragms
• Splices
• Other external loads



Live Load Distribution Factors

• ITD validates LLDF calculated by BrD with independent calculations



Deck Design

• BrD does not design the deck
• ITD’s standard method for deck design is the Empirical Design per 

AASHTO 9.7.2
• ITD has standard overhang designs in the Bridge Design Manual for 

MASH rails



Bearing Design

• BrD does not design elastomeric bearings 
• ITD uses plain elastomeric bearings designed using Method A at 

integral abutments
• Steel reinforced elastomeric bearings designed using Method B are 

used for all other bearings
• For high axial loads – disk bearings are considered



Prestressed Girder Design
Additional Calculations and Checks ITD does outside of BrD



Prestressed Girder Lateral Stability

• ITD checks girder stresses 
and stability while picking 
the girders out of the bed

• Use Example calculation 
6.6.1 from PCI Recommend 
Practice for Lateral Stability of 
Precast, Prestressed Concrete 
Bridge Girders

• Mathcad Spreadsheet



Camber & Screed Adjustment

• Calculate the camber strip thickness and screed adjustments 
external to BrD

• This is based on prestressed girder deflections, deck profile, and 
ITD or PCI camber/deflection multipliers



Steel Girder Design
Additional Calculations and Checks ITD does outside of BrD



Cross Frame/Diaphragm Design

• Design Cross frames for construction, final, and fatigue loads 
outside of BrD

• BrD can calculate final cross frame demands if it is ran using 
3DFEM analysis

• ITD has not validated BrD’s cross frame design capabilities



Constructability (AASHTO 6.10.3)

• The following Constructability checks are done outside of BrD
• Construction Checks
• Steel Erection checks (wind on girders before deck placement)
• Lateral Girder rotations (ITD BDM 6.10.3.4)

• ITD has a limit on the amount an exterior girder is allowed to rotate during deck placement
• Deck Pouring Sequence

• Not for multi-span bridges with multiple deck pouring stages
• Global Stability of Narrow Systems

• AASHTO 6.10.3.4.2 – check global amplification of I-girder bridges (or stages) with 3 or fewer 
girders



Camber

• BrD provides deflection data that can be used for camber diagrams; however, 
for multi-span bridges with deck pouring sequencing this is not accurate

• ITD also includes deck shrinkage in the steel girder camber, which is not 
included in BrD



Lateral Flange Bending

• ITD requires lateral flange bending to be included in design if the bridge is 
skewed over 20 degrees or curved

• Lateral Flange bending can be input into BrD
• Note that BrD includes the maximum lateral flange bending with maximum 

vertical flange bending – this can be conservative
• Calculation of lateral flange bending stresses is done in external 3DFEM 

program



Split-Pipe Bearing Stiffener

• BrD does not have capability to input split pipe stiffeners at this time
• Used for high skews >45 degrees

• BrD does check plate stiffeners per AASHTO 6.10.11.2 for bearing and axial 
resistance



Design Results



Getting to the Design Results



Stage 3 Spec Check Results

• Steel Girder • Prestressed Girder
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