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BACKGROUND 
 
Some of Louisiana’s bridges built in the 1950s and 1960s used two-girder or truss systems, in 
which floorbeams are carried by main members and continuous (spliced) stringers are supported 
by the floorbeams. The main members are either two edge (fascia) girders or trusses. Stringer 
bottom flanges are in compression at the negative moment region, which could result in lateral 
torsional buckling. When the continuous stringers are load-rated using AASHTOWare Bridge 
RatingTM analysis software, Cb is calculated in accordance with the AASHTO LRFD Bridge 
Design Specifications, which does not account for the bracing effect of noncomposite deck 
properly and therefore underestimates the flexural strength. This spreadsheet is provided to load 
rate the continuous stringers using recommended Cb from 18-4ST Project. 
 
 
ASSUMPTIONS 
 

1. Continuous stringers are rated using the AASHTO Load and Resistance Factor Rating       
(LRFR) method. 

2. Figs. 1 to 3 in "Load Rating" spreadsheet correspond to rating per HL-93 (Inventory) 
at Strength I limit state. The spreadsheet can also be used to rate other vehicles as 
long as the live load factors are revised accordingly. 

3. BrR follows the AASHTO LRFD Art. A 6.3.3 to calculate the stringer flexural 
resistance. BrR output is available to be used as input for the spreadsheet. 

4. The stringer flexural resistance is controlled by its lateral torsional buckling 
resistance. 

5. Stringers use rolled I-shaped members that have compact sections. The bridge 
satisfies the AASHTO LRFD Art. A6.1 provisions. 

6. If one section is subject to both positive and negative moments, i.e., the moment 
envelope approach is used, input the negative moment in the spreadsheet.  

7. The spreadsheet is applicable to continuous stringers with continuously braced top 
flanges only.  

8. Recommended Cb is calculated using the AISC Specification for Structural Steel 
Buildings (2016) Eq. C-F1-5: 

   

 
 
    where, 
 

M0  = moment at the end of the unbraced length that gives the largest compressive stress 
in the bottom flange; 

  M1 = moment at other end of the unbraced length; 
  MCL= moment at the middle of the unbraced length; and 
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       (M0 + M1)* = M0, if M1 is positive, causing tension on the bottom flange. 
Note that M0 and M1 above are defined differently from the AASHTO LRFD Art. A 6.3.3. 
        
Moment sign convention: Negative moment results in a compressive stress in the stringer bottom 
flange. M1, MCL, and M0 are all negative in the figure below. 

 
 

 
 
 

As a check, assume a uniform negative moment field, i.e., let M1 = MCL = M0  = -1, 
then Cb = 1.0 as expected. 
 

9. The BrR calculated flexural resistance of the stringer is increased proportionally 
based on the ratio between the recommended and existing moment gradient factors 
and shall not exceed the plastic moment.  

10. LRFR rating equation is provided as follows: 
    

    

 
 

 
See spreadsheet for variable definitions. IM (dynamic load allowance) is included in 
the live load moment, MLL. 
 

11. The tab named "Load Rating" can be copied multiple times as needed to account for 
more cases. 

12. The relevant equations on the stringer flexural resistance in the AASHTO LRFD Art.  
 
 
A6.3.3 is provided for information only. 
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13. The AASHTO LRFD Art. A6.1 provisions are shown below for information only. 
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FYI 
 
Stage 3: (Composite short term) - The computation for this stage are based on a standard 
modular ratio of n (not adjusted for creep). Temporary loads such as Live load are applied to 
Composite (short term) Stage 3.   
 



Rating Results Summary Report
Name: STCANT Bridge ID: 052640- New NBI: 61174500900001N

Struct-Def: Stringers_Appr Truss Span D (3-span) Member: G2 Member alt: INT W24x76

Live Load
Live Load

Type
Rating Method

Rating
Level

Load Rating
(Ton)

Rating Factor
Location

(ft)
Location
Span-(%)

Limit State Impact Lane

HL-93 (US) Truck + Lane LRFR Inventory 4.75 0.132 28.67 1 - (80.4) STRENGTH-I Steel Fl… As Requested As Requested

HL-93 (US) 90%(Truck Pair + La… LRFR Inventory 5.61 0.156 28.53 1 - (80.0) STRENGTH-I Steel Fl… As Requested As Requested

HL-93 (US) Tandem + Lane LRFR Inventory 5.57 0.155 28.67 1 - (80.4) STRENGTH-I Steel Fl… As Requested As Requested

AASHTO LRFR Engine Version 7.1.1.3001

Analysis preference setting: None

Analysis time: 1/25/2022 3:28:06 PM Analyzed by: ladotdom\d25a7

Print time: 1/25/2022 4:27:53 PM Page 1 of 1



Objective
Perform load rating of a continuous stringer using recommended C b  from 18-4ST Project

Note
Input highlighted in yellow 

BrR Output
Left moment (factored moment due to all loads), Mu_left -575.0 kip-ft
Right moment (factored moment due to all loads), Mu_right -575.0 kip-ft
Mid moment (factored moment due to all loads), Mu_mid -110.3 kip-ft
Moment gradient factor per BrR, Cb 1.00
Yield moment with respect to the compression flange, Myc 586.8 kip-ft
Web plastification factor for the compression flange, Rpc 1.213
Nominal flexural resistance, Mnc  206.8 kip-ft

Unfactored moment due to live loads that controls the load rating, MLL -242.0 kip-ft Fig. 3

Recommended moment gradient factor 

Factored moment due to all loads at the end of the unbraced length that 
gives the largest compressive stress in the stringer bottom flange, M0

-575.0 kip-ft

Factored moment due to all loads at the other end of the unbraced 
length, M1

-575.0 kip-ft

Factored moment due to all loads at the middle of the unbraced length, 
MCL

-110.3 kip-ft

M1 + M0 (= M0, if M1 is positive) -1150.0 kip-ft

Recommended moment gradient factor, Cbr 2.08

Revised Flexural Resistance

Revised flexural resistance, Rn 429.6 kip-ft

Revised Load Rating Factor
LRFD resistance factor, φ 1

Condition factor, φc 1

System factor, φs 1
Lower limit of φcφs 0.85
Live load factor, γL 1.75

Factored moment due to all dead loads (DC+DW), Mu_DL  -151.4 kip-ft

Rating factor, RF 0.66

Fig. 1

Fig. 2

Figs. 4 and 5
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Recall #052640 – Stringers_Appr Truss Span D (3-Span) 
 

 
 
 
 
FYI: 
 
Stage 3: (Composite short term) - The computation for this stage are based on a standard 
modular ratio of n (not adjusted for creep). Temporary loads such as Live load are applied to 
Composite (short term) Stage 3.   
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