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This example describes the distribution factor analysis feature in BrDR to determine the adequacy of girders, 

floorbeams and stringers in floorsystem for a non-standard gage vehicle. 

 

Topics Covered 

• Floorsystem superstructure 3D modeling method 

• Distribution Factor Analysis results 

 

Floorsystem superstructure 3D modeling method 

3D model of floorsystem superstructure has the following attributes: 

• Created with girders, floorbeams and stringers modeled with frame element and the deck modeled with 

shell element.  Girders, floorbeams and stringers form a 2D grid system. 

• For floorsystem with stringers, rigid link length will be the offset between centroids of deck and stringer. 

• For floorsystem without stringers, rigid link length will be the offset between deck and floorbeam. 

• Girders will be connected with similar rigid link to the deck, such that all girders, floorbeams and stringers 

are located at the same plane. 

• Actual offset between the girder and deck centroids will be considered for short term composite moment of 

inertia. 

• Hinge will be added at discontinuous end of intermediate stringer member. 

 

Typical view of floorsystem superstructure modeling is shown below. 

 

 

Figure 1: Through configuration GFS superstructure model 
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Figure 2: Deck configuration GFS superstructure model 

 

 

 

Figure 3: Through configuration GF superstructure model 
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Figure 4: Deck configuration GF superstructure model 

 

BrDR determines which nodes in the 3D FE model should be loaded with the vehicle by using the vehicle path 

location and vehicle wheel description entered by the user.  Unit loads are placed at each of these nodes in the 3D 

FE model and the resulting moment and shear element forces in the beam elements are stored.  Moment and shear 

influence surfaces are generated from these element forces.  The influence surfaces are then loaded with the vehicle 

traveling along the user-defined vehicle path.  The moments and shears in the beams due to the actual distribution of 

the vehicle on the deck are then computed. 

 

A 2D finite element analysis is then performed for each beam.  The 2D FE model consists of the beam modeled as 

frame elements.  The nodes in the 2D FE model are at the same locations as the nodes in the 3D FE model.   

Unit loads are placed at each node along the beam in the 2D FE model and the moment and shear influence lines are 

generated for the beam.  These influence lines are then loaded with the axle weights of the vehicle traveling along 

the superstructure and the resulting moments and shears in the beam are then computed. 

 

Moment and shear distribution factors are computed by dividing the 3D model moments and shears by the 2D model 

moments and shears.  The critical distribution factor is chosen for each vehicle path by first finding the distribution 

factors that correspond to the maximum 2D moment, the minimum 2D moment, the maximum 2D shear and the 

minimum 2D shear.  The critical distribution factor is the maximum of these 4 distribution factors.  A traditional 

girder-line analysis of the beam is then performed using this distribution factor. 
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Distribution Factor Analysis results 

Open example FSys GF TrainingBridge3 (BID 15) which is a girder-floorbeam deck configuration.  Analyze for 

Distribution Factor-Line girder analysis as shown below from Bridge Alternative or Superstructure level in the 

Bridge Workspace tree. 
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Now select the Analyze button from the Analysis group. 

 

 

 

  



DF4 – Floorsystem Distribution Factor Analysis (NSG - LFR) Example 

Last Modified: 11/29/2023 7  

After the analysis completes, click on either BRIDGE ALTERNATIVES->Bridge Alternative #1 or 

SUPERSTRUCTRES-> Single Span and then select Engine Outputs button from the Results group to view the 

following list of available files.   
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Double click on Superstructure 3D FE Model to view the file displayed below. 

 

Double click on Superstructure Path 1 (Centered) – Summary to view the file displayed below. 
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File Superstructure 3D FE Model contains the model information for floorsystem superstructure 3D model.  

Superstructure Influence Surface contains influence surface for loaded deck nodes.  Superstructure Path 1 

(Centered) – Summary contains the DF for all the nodes considered for 3D and 2D model for evaluating main 

girder distribution factors.  Advanced Rating Results Summary Report shows the critical distribution factors and 

critical rating factors for the analyzed girder members. 

 

Examples of girder-floorbeam floorsystem (BID 15) and girder-floorbeam-stringer floorsystem. (BID 13) 

Advanced Rating Results Summary Report are shown below. 
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