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BrD Substructure Capabilities

• Describe/spec check 4 types of piers

• LRFD Specifications
• 4th Edition, 2008 interims through 9th Edition

• Integrated with BrD Superstructure or stand-alone pier

• Load transfer from BrD Superstructure

• Computed loads or user defined loads

• User control of loads and FE model



BrD Substructure Capabilities

• Schedule-based reinforcement with development length calculations

• Pier – Linear finite element analysis, moment magnification

• Drilled Shaft – Nonlinear finite element analysis

• Load combination generation

• Tabular and graphical FE results



Four Types of Piers

Frame Solid Shaft



Four Types of Piers

Wall Pile Bent



Foundation Types

• Spread

• Pile

• Drilled Shaft



Stand-Alone Pier

• User defines girder locations

• User enters dead load reactions & 
superstructure loads

• User enters live load pier reactions

• BrD distributes user defined LL lanes 
to the girders



Integration with BrD Superstructure

• Automated dead and live load computations

• Dead load and live load transfer from BrD 
Superstructure

Create a superstructure definition

Assign to a superstructure alternative

Piers support the superstructure alternative



Live Load Generation

• Longitudinal live load analysis
• 2-D “line” analysis of superstructure to generate influence line

• Single lane reaction without distribution factors

• Piers supporting 2 independent superstructures are handled



Live Load Generation

• Transverse live load analysis
• User controls lane application



Live Load Generation

• Transverse live load analysis
• User controls distribution of 

single lane reaction



Schedule Based Reinforcement

• BrD computes the development length and takes it into consideration 
in the spec checks



Pier Schematic

• Dimensions

• Zoom

• Rotate

• View FE model

• View FE results



Pier Loads

• Computed for you or 
enter your own



Pier Loads

• Reports are available for all 
computed loads



User Control of Loads

• Load palette controls usage of 
load types



User Control of Loads

• Load combinations can 
be controlled



Finite Element Model

• Generate and view the 
FE model before analysis



Finite Element Analysis

• First order elastic analysis

• First order elastic analysis with moment magnification

• Non-linear analysis – only piers with drilled shafts

• Load combination generation

• Force envelope generation



Tabular Results



Graphical Results



Specification Checks



Drilled Shaft Analysis

• Linear analysis

• FE model stops at the base of the columns

• Unfactored load cases applied to the pier

• Superposition and load factors used to combine into factored loads to find 
critical load combinations

• Factored and combined loads applied to the pier as load cases

• Soil layers are described

• FE model includes the drilled shaft and rock sockets

• Non-linear analysis of this model



Superstructure Integral with Pier

• Only available for RC Slab System and 
Concrete MCB

• Pier stiffness is included in the FE model 
for the superstructure

• Pier itself is not analyzed or spec-checked



Help

• AASHTO LRFD Substructure Method of Solution Manual



What’s Coming in BrDR 7.7

• Reinforced concrete pier cap LRFR analysis
• LRFR factors

• Additional inputs for load rating purpose including deterioration profiles

• Adjacent vehicle analysis and NSG vehicle analysis



What’s Coming in BrDR 7.7

• Substructure Bridge Workspace architecture revisions
• Associating pier alternatives to link certain pier geometry and data between 

alternatives

• User fully enters a pier alternative for a pier. This pier alternative is 
considered as the control pier alternative.

• For another pier within the same bridge alternative, user creates a new pier 
alternative of the same type and associates this new pier alternative with the 
control pier. This pier alternative is considered as the dependent pier 
alternative.



What’s Coming in BrDR 7.7

• Substructure reinforcement data entry revisions
• Control point data entry method



What’s Coming in BrDR 7.7

• 10 Additional Substructure TAG enhancement requests
• 3D Schematic - predefined plan view, show reinforcement

• Copy/paste enhancement

• Hexagon column shape



Thank you for your time!
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