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Background

AASHTO LRFD Chapter 4-
Live Load Distribution Factor for Box Girders- for 

MOMENT (interior web used)
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SHEAR (interior web used)

Background



Purpose

In 2008 30% of Box Girder Bridges Built in California were WIDENINGS.



Objectives
•Use of approximate methods on less-typical 
structures is prohibited.  
• 3D finite element analysis (FEA) must be used.

One or two-cell box girders;
Two or three-girder beam-slab structures;
Spans greater than 240-ft in length;
Structures with extra-wide overhangs (greater than one-

half of the girder spacing or 3 ft).  

• Use a comprehensive parametric study using 3D FE 
models.
• Provide new set of simplified equations for computing Live 
Load Distribution Factors of one- or two-cell box girders



Scope Of Study

Superstructure edge to edge 
width: W

Structure depth: d

Span length: L

Girder spacing: S

Number of spans: Ns



Parameter Matrix
Table 2.2: Study Matrix for One-Cell Box Girder



Parameter Matrix
Table 2.3: Study Matrix for Two-Cell Box Girder



Selected Cases for two and three span bridges

Parameter Matrix



Trucks Types Used for Study

Analysis



Analysis
Live Load Lane Configuration- Transverse Direction



Live Load Lane Configuration- Longitudinal Direction

Analysis



SAP2000 3-D FEA Model 



Analysis Results and Evaluation

Part 1:  Compare SAP2000 LDF vs AASHTO LRFD 
equations
• Live-load distribution factor (LDF) for individual girders
• Use the maximum force from selected girder

Part 2:  SAP2000 TLL and Curve-Fitting Equation
• Total Live Load Lanes (TLL) for the given bridge deck
• TLL= Maximum force x Numbers of girders
• Conservative for design
• Curve-fitting:  Find relevant parameters and suitable 
empirical equations



Analysis Results vs AASHTO Equations

Figure 1m: Moment LDF (individual girder)- One-Cell box, one lane loaded,
surface: AASHTO LDF equation; 
scatter points: LDF from SAP2000



Analysis Results vs AASHTO Equations
Figure 1s: Shear LDF (individual girder) One-Cell box, two lanes loaded, 
surface: AASHTO LDF equation; 
scatter points: LDF from SAP2000



Analysis Results vs. AASHTO Equations
Figure 2m: Moment LDF (individual girder)- Two-Cell box, Two lanes 
loaded,
surface: AASHTO LDF equation; 
scatter points: LDF from SAP2000

Length, L (ft)



Figure 2s: Shear LDF (individual girder)- Two-Cell box, one lane loaded,
surface: AASHTO LDF equation; 
scatter points: LDF from SAP2000

Analysis Results vs AASHTO Equations



TLL Analysis Results- Moment

Figure 4m: TLL computed from SAP2000, One-Cell; 
TLL depended on Bridge Widths, W



TLL Analysis Results- Moment

Figure 5m: TLL computed from SAP2000, Two-Cell; 
TLL depended on Bridge Widths, W



TLL Results- Moment



TLL Analysis Results- Shear

Figure 4s: TLL computed from SAP2000, One-Cell; 
TLL depended on S and d/L ratio



TLL Analysis Results- Shear
Figure 4s: TLL computed from SAP2000, Two-Cell; 

TLL depended on S and d/L ratio



TLL Results- Shear





CA Amendment V 4.08.01- Chapter 4



CA Amendment V 4.08.01- Chapter 4



Conclusion
SAC investigation focuses on live load distribution on one-

and two-cell box girders (Nc ≤ 2):

Girder spacing, S:  6’ ≤ S ≤ 13’
Span length, L:  60’ ≤ L ≤ 220’
Structure depth, d:  35” ≤ d ≤ 110”
Aspect ratio, d/L: 0.04 ≤ d/L ≤ 0.06

Constraints include:
• Constant superstructure cross-section;
• Roadways overhang less than the smaller of S/2 and 5 ft;
• Skew angle is zero degree.

• Moment reinforcement is distributed assuming equal stress 
distribution across the bridge width
• Shear reinforcement is equally distributed to each girder.
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Appendix 1

Figure 4.4: Acceptance ratio of 
shear TLL for bridges of width = 
24 ft; legend: “d=4.5, 100-100” 
means the superstructure depth, 

d = 4.5 ft and the span length, L, are 
100 ft, 100 ft



Appendix 1

Figure 4.5: Acceptance ratio of 
shear TLL for bridges of width = 
36 ft; legend: “d=4.5, 100-100” 
means the superstructure depth, 
d = 4.5 ft and the span length, L, 

are 100 ft, 100 ft



Appendix 2- Case Study
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