
Comments for the RADBUG 2019 Truss Analysis LFR & LRFR presentation 
 
Slide 8: 
LFR and LRFR LL forces are the same.  Force effects are the same because impact, distribution factor and 
scale factors are applied later in the analysis before specification checking. 
 
Slide 15: 
DL factor is not applied to preload for counter analysis.  This behavior is correct to avoid a case where 
dead load increases the member capacity when live load causes opposite stress.  Method of Solution 
needs updated (BSSD-1105). 
 
Slide 20: 
LRFR also does not need to apply impact since the counter analysis with and without impact do not 
change the actions.  BSSD-1103 will cover this fix. 
 
Slide 23: 
This is enhancement request BSSD-1581 for treating net area differently between LFR and LRFR. 
 
Slide 25: 
This is also covered in BSSD-1581 to use effective area as per Std 10.18.4. 
 
Slide 31: 
Enhancement request: Consider combined tension and flexure for LFR. 
 
Slide 33: 
Enhancement request: Truss LRFR with adjacent vehicle. 
 
Slide 37: 
BrR includes effect of flexure when calculating rating as per MBE 6A.6.8 Combined Axial Compression 
and Flexure.  Including flexure in rating is based on non-zero My or Mz which can be seen from the 
second load case (second row) shown on the slide.  Both My and Mz moments for the first load case 
(first row) shown on the slide are zero, hence the note appears below the table for the “Note” column. 
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Discussion Points

Truss LFR/LRFR
 Force Effect
 Capacity
 Rating
 Conclusion



Purpose of the Presentation

Purpose:
 Show users what is available in BrR
 Discrepancies
 Deviation
 Creating Dialogue for discussion to come up  

with solution.



BrR / BrDR Version

BrR/BrDR 
 Version 6.8.4 Beta 4
 Version 7.0 Beta 3 



Force Effect IL

Influence line: Truss without counters
 Sample Truss 8 Panels @ 12.25 ft
 Type 3 vehicle
 BC1
 Unit load will be applied at each panel point

Sample Truss-Linear analysis



Force Effect IL 

 Positioning the axle over the peaks. 

 Placing the CG of the vehicle at the peak.

 Vehicle moves from right to left and vice versa.

Influence Line: Linear Analysis LFR & LRFR

Method of Loading on Influence line



Force Effect IL 

Load at the peak, First Axle at 31.25 ft 

Sample Truss-Linear analysis



Force Effect IL 

CG of axles @ Peak
Force effect for both LFR & LRFR method are the same.

Sample Truss-Linear analysis



Force Effect with Counter

LFR

Method of Solution

LRFR



Force Effect with counter

Non-Linear Analysis: Background
 Background
 BrR



Force Effect With counter

Non-Linear Analysis: BrR/BrDR
Sample Truss 10 @ 23ft

 Type 3 vehicle
 Type 3-Inventory Level
 Member 1 & Member 11

Sample Truss-Non-Linear analysis



Force Effect-Parameters 

LFR
 Lever Rule
 MPF

Live Load Distribution Factor

LRFR
 Lever Rule
 MPF



Force Effect-Parameters

LFR
 AASHTO Standard  3.8.2. for the loaded 

length L.  

Impact Factor

LRFR
 AASHTO LRFD Table 3.6.2.1-1



Force Effect with Counter

Type 3  

 LFR=Axle*LF*LLDF
 LRFR=Axle*LF*LLDF*I

Sample Truss-Non-Linear analysis

LFR Axle load does not include Impact.



Force Effect with Counter

Force effect: Preload Dead load
LFR

DC

• DL values are not factored by DL factor 
as opposed to method of solution. 

Sample Truss-Non-Linear analysis

DC1+DC2
LRFR

DC1



Force Effect with Counter

 Force effect: Preload Dead Load-Mem 1 & 11
LFR: DL                                                                          LRFR: DL                                                                          

Sample Truss-Non-Linear analysis



Force Effect with Counter

 Critical LL: First axle @ X=42 ft                                               
LRFR  

Live Load=Total-Preload
Mem1=219.92-159.9=60.02kip
Mem11=-331.92-(-241.3)=-90.62kip

Sample Truss-Non-Linear analysis



Force Effect with Counter

 Critical LL: First axle @ X=42 ft                                               

LFR : No Impact                                                                         

Live Load=Total-Preload
Mem1=216.26-159.9=56.36kip

Mem11=-326.39-(-241.3)=-85.1kip

Sample Truss-Non-Linear analysis



Force Effect with Counter

 Critical LL: First axle @ X=42 ft                                               

LFR : With  Impact   I=1.14                                                                      

Live Load=Total-Preload
Mem1=224.18-159.9=64.28kip
Mem11=-338.33-(-241.3)=-97.03kip

Sample Truss-Non-Linear analysis



Force Effect with Counter

 LL LFD Preload without Impact                                               

Sample Truss-Non-Linear analysis

Live Load=Total-Preload
Mem1=224.18-159.9=64.28kip

Mem11=-338.33-(-241.3)=-97.03kip

LFR LL Impact with preload                                              

• Including impact values with preload or during rating analysis does not make a difference. 
• Why include impact for LRFR?

Mem1=LL(1+I)/(1+I)=64.28/1.14=56.39kip
Mem11=LL(1+I)/(1+I)=-97.03/1.14=85.1kip

Impact   I=1.14                                                                      
Live Load=Total-Preload

Mem1=216.26-159.9=56.36kip
Mem11=-326.39-(-241.3)=-85.1kip



Capacity 

LFR
 Non-Detail
 Standard Section

Section Property

LRFR
 Standard Section

If Non-Detail no rating or specification check. 



Capacity

LFR
 According to AASHTO Standard Article 

10.18.4 
 Section 1.7 AASHTO 1985

Net and Effective Area

LRFR

 According to AASHTO LRFD Article 6.8.3.



Capacity

LFR
 Method of solution 1.6.1 

Tension Capacity

LRFR
 According to Article 6.8.3.

• BrR uses the same area for both LFR & LRFR method.
• Future Enhancement?



Capacity

LFR
 Sample bridge Truss without counter

LFD Rating Comparison BrR Versus AASHTO



Capacity

LFR
 BrR Rating calculation

LFD Rating Comparison BrR Versus AASHTO

 According to AASHTO Standard Article 10.18.4 

• BrR is very conservative
• Future Enhancement ?



Capacity

LFR
 Method of solution 1.6.2
 AASHTO 10.54.1

Compression Capacity

LRFR
 According to Article 6.9.4.1

• No deviation from the code or discrepancies.



Capacity

Flexural Capacity
LRFR
 According to Article 6.12.1.2
 Method of solution page A-12
 Capacity varies by section type
 W section
 Weak  & Strong axis

LFR
 Method of solution 1.6.3
 AASHTO 10.54.1

• BrR does not identify capacity based on section type
as opposed to current AASHTO and AASHTO 1995.



Capacity

Flexural Capacity
LRFR

Weak axis

LFR



Capacity

LFR

Flexural Capacity

LRFR
 Strong axis



Capacity

LFR

Flexural Capacity

AASHTO 1995



Capacity

LFR
 Method of solution 1.8.2
Tension members are only rated for 
concentric axial force.

Combined Tension and Flexure

LRFR
 Method of solution flow chart

• AASHTO 1995 shows combined tension and Flexure.



Capacity

LFR
 Method of solution 1.8.2
 AASHTO Article 10.54.2

Combined Compression and Flexure

LRFR
 Method of solution flow chart.
 AASHTO Article 6.4.2

• No deviation from the code or discrepancies.



Rating

LFR
 Method of solution 1.8.1
 Rating without adjacent vehicle
 Rating with adjacent vehicle

Concentric Axial Rating

LRFR
 Method of solution flow chart.
 Rating without adjacent vehicle only.

• BrR does not include the effect of adjacent vehicle for LRFR.
• Future Enhancement?



Rating

LFR
 Method of solution flow chart
 Compression & Bending

Eccentric Axial Rating: Compression & Bending

LRFR
 Method of solution flow chart.
 Compression & Bending
 δb in both x and y direction



Rating

Sample Bridge: 

Eccentric Axial Rating: Compression & Bending



Rating

LFR: 

Eccentric Axial Rating: Compression & Bending

Mem U1U2 



Rating

LRFR 

Eccentric Axial Rating: Compression & Bending

Mem U1U2 

• BrR does not include the effect of flexure when calculating rating as opposed method of solution.
• Future Enhancement or Bug?



Rating

LFR
 Method of solution flow chart

N.A

LRFR
 Method of solution flow chart.

Eccentric Axial Rating: Tension & Bending



Conclusion

LFR

 Tension capacity needs improvement. As a 
workaround capacity should be manually 
calculated and override to improve rating.

 Flexural capacity should be improved, or 
reason should be provided in the method 
of solution for deviating from AASHTO.

 Method of solution for Truss force effect 
with counter should be clarified.

LRFR

 BrR considers MPF=1.2 for single lane 
bridge as a default.

 BrR does not consider the effect of 
adjacent vehicle when performing rating.

 Method of solution for Truss force effect 
with counter should be clarified.

 BrR does not calculate rating factor for 
combined flexure and bending rating.

Future enhancement or clarification
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