
 160

 
 
Table C7. Multiple Presence Probabilities, 2500 < ADTT < 5000, Span = 60. 

 

 
Table C8. Multiple Presence Probabilities, ADTT > 5000, Span = 60. 

 

 
Table C9. Multiple Presence Probabilities, 1000 < ADTT,  Span = 100. 
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Table C10. Multiple Presence Probabilities, 1000 < ADTT < 2500, Span = 100. 

 

 
Table C11. Multiple Presence Probabilities, 2500 < ADTT < 5000, Span = 100. 

 

 
Table C12. Multiple Presence Probabilities, ADTT > 5000, Span = 100. 
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Table C13. Multiple Presence Probabilities, ADTT < 1000, Span = 180. 

 

 
Table C14. Multiple Presence Probabilities, 1000 < ADTT < 2500, Span = 180. 

 

 

Table C15. Multiple Presence Probabilities, 2500 < ADTT < 5000, Span = 180. 
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Table C16. Multiple Presence Probabilities, ADTT > 5000, Span = 180. 

 

 

Table C17. Multiple Presence Probabilities, ADTT < 1000, Span = 400. 

 

 

Table C18. Multiple Presence Probabilities, 1000 < ADTT < 2500, Span = 400. 
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Table C19. Multiple Presence Probabilities, 2500 < ADTT < 5000, Span = 400. 

 

 

Table C20. Multiple Presence Probabilities,  ADTT > 5000, Span = 400. 
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Table C21. Side-by-Side Probability as a Function of Traffic Direction for Site 9759. 

 

Table C22. Side-by-Side Probability as a Function of Traffic Direction for Site 8839.  

 

Table C23. Side-by-Side Probability as a Function of Traffic Direction for Site 7029. 

 

Table C24. Side-by-Side Probability as a Function of Traffic Direction for Site 9699. 
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APPENDIX D: VEHICLE LOAD EFFECTS 
 

Table D1. Vehicle Load Effects Summary. 
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Table D2. Comparison of Single Vehicle and Following Load Effects. 

 

 

Table D3. Vehicle Comparison to A, B, C Moment Overload Limits. 

 
*Note these are based on simple span moments; results will shift somewhat if based on other load effects/span 
conditions.  Results are based on a pool of 42,733,158 vehicles from the WIM data. 
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Table D4. Special Permit Record Load Effects. 
 

 
 

 

Figure D1. Frequency Histogram of Single Vehicle Moments, 20 ft Simple Span. 
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Figure D2. Frequency Histogram of Single Vehicle Moments, 40 ft Simple Span. 

 

 

 

 

Figure D3. Frequency Histogram of Single Vehicle Moments, 100 ft Simple Span. 
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Figure D4. Frequency Histogram of Single Vehicle Moments, 160 ft Simple Span. 

 

 

 

 

Figure D5. Frequency Histogram of Single Vehicle Moments, 200 ft Simple Span. 
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Figure D6. Frequency Histogram of Top 20% of Single Vehicle Moments, 20 ft Simple Span. 

 

Figure D7. Frequency Histogram of Top 20% of Single Vehicle Moments, 40 ft Simple Span. 
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Figure D8. Frequency Histogram of Top 20% of Single Vehicle Moments, 100 ft Simple Span. 

 

 

 

Figure D9. Frequency Histogram of Top 20% of Single Vehicle Moments, 160 ft Simple Span. 
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Figure D10. Frequency Histogram of Top 20% of Single Vehicle Moments, 200 ft Simple Span. 
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Statistics 

Span20 

Valid 29314766
N 

Missing 0

Mean 92.2845

Median 87.34475

Mode 55.86

Std. Deviation 35.7285

Variance 1276.527

Range 688.6745

Minimum 28.1815

Maximum 716.856

 

Figure D11. Single Lane (Following) Moment, 20’ Simple Span. 
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 Statistics 

Span100 

Valid 26962016
N 

Missing 0

Mean 936.03384

Median 859.77975

Mode 1106.497

Std. Deviation 417.92848

Variance 174664.217

Range 6940.1895

Minimum 148.0295

Maximum 7088.219

 

Figure D12. Single Lane (Following) Moment, 100’ Simple Span. 
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Statistics 

Span400 

Valid 16374081
N 

Missing 0

Mean 8355.266

Median 8147.077

Mode 10768.75

Std. Deviation 3365.003

Variance 11323247.700

Range 38183.035

Minimum 1016.265

Maximum 39199.3

 

Figure D13. Single Lane (Following) Moment, 400’ Simple Span. 
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 Statistics 

Span20 

Valid 42643736
N 

Missing 0

Mean 21.6783

Median 21.5203

Mode 10.27425

Std. Deviation 8.326430

Variance 69.329

Range 152.680687

Minimum 5.009213

Maximum 157.6899

 
Figure D14. Single Lane (Following) Shear, 20’ Simple Span. 
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Statistics 

Span100 

Valid 42471020
N 

Missing 0

Mean 39.32824

Median 37.1555

Mode 27.24753

Std. Deviation 17.851

Variance 318.686

Range 236.5455

Minimum 10.2392

Maximum 246.7848

 
Figure D15. Single Lane (Following) Shear, 100’ Simple Span. 
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Statistics 

Span400 

Valid 40517143
N 

Missing 0

Mean 64.43012

Median 59.86651

Mode 65.51521

Std. Deviation 31.04334

Variance 963.689

Range 604.498

Minimum 23.19

Maximum 627.6887

 

Figure D16. Single Lane (Following) Shear, 400’ Simple Span. 
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Statistics 

Span20 

Valid 42649996
N 

Missing 0

Mean 68.7565

Median 65.53857

Mode 31.05262

Std. Deviation 26.3793

Variance 695.869

Range 328.10724

Minimum 5.85436

Maximum 332.9616

 
Figure D17. Single Lane (Following) Moment, 20’ Continuous Span. 
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Statistics 

Span100 

Valid 42585708
N 

Missing 0

Mean 433.0111

Median 413.8128

Mode 240.90

Std. Deviation 201.56097

Variance 40626.825

Range 1314.81

Minimum 15.34

Maximum 1330.15

 
Figure D18. Single Lane (Following) Moment, 100’ Continuous Span. 
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Statistics 

Span400 

Valid 42679024
N 

Missing 0

Mean 2651.6290

Median 2436.2590

Mode 2765.17

Std. Deviation 1411.12457

Variance 1991272.558

Range 17947.86

Minimum 149.86

Maximum 18097.72

Figure D19. Single Lane (Following) Moment, 400’ Continuous Span. 
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Statistics 

Span20 

Valid 42605039
N 

Missing 0

Mean 22.01249

Median 21.8262

Mode 10.9890

Std. Deviation 8.32890

Variance 69.371

Range 117.6829

Minimum 5.9820

Maximum 123.665

Figure D20. Single Lane (Following) Shear, 20’ Continuous Span. 
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Statistics 

Span100 

Valid 42517592
N 

Missing 0

Mean 39.609

Median 37.0798

Mode 13.6

Std. Deviation 17.480

Variance 305.572

Range 286.5242

Minimum 9.6281

Maximum 296.1523

 
Figure D21. Single Lane (Following) Shear,100’ Continuous Span. 
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Statistics 

Span400 

Valid 42409815
N 

Missing 0

Mean 62.2975

Median 57.60

Mode 15.2

Std. Deviation 31.97364

Variance 1022.314

Range 612.2

Minimum 11.769

Maximum 624.0607

 

Figure D22. Single Lane (Following) Shear,400’ Continuous Span. 
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Statistics 

span20 

Valid 5742444
N 

Missing 0

Mean 39.3291

Std. Error of Mean .006239

Median 37.427093

Mode 39.228443

Std. Deviation 14.95254712

Variance 223.579

Minimum 3.9134401000

Maximum 500.283260

Sum 225845373.246

 
 
Figure D23. Two Lane Moment, 20’ Simple Span. . 
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Statistics 

span100 

Valid 5742444
N 

Missing 0

Mean 249.35491

Std. Error of Mean .04383111

Median 230.5138455

Mode 289.734312

Std. Deviation 105.03439

Variance 11032.225

Minimum 26.5046

Maximum 2834.5623

Sum 1431906614.45

 

 
Figure D24. Two Lane Moment, 100’ Simple Span.  
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Figure D25. Two Lane Moment, 400’ Simple Span. 
 

Statistics 

span400 

Valid 5742444
N 

Missing 0

Mean 11002.554

Std. Error of Mean 1.871242

Median 10341.439

Mode 13199.245

Std. Deviation 4484.1320

Variance 20107440.324

Minimum 875.8027

Maximum 96039.86

Sum 63181555031
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Statistics 

span20 

Valid 5742444
N 

Missing 0

Mean 8.407

Std. Error of Mean .001478

Median 7.7848

Mode 7.22

Std. Deviation 3.54332

Variance 12.555

Minimum .89371

Maximum 123.203

Sum 48278474.58

 
 
  
Figure D26. Two Lane Shear, 20’ Simple Span.  
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Statistics 

span100 

Valid 5742444
N 

Missing 0

Mean 18.1194

Std. Error of Mean .0035249

Median 16.3531240

Mode 15.7166

Std. Deviation 8.4469

Variance 71.351

Minimum 1.3582

Maximum 241.817

Sum 104050160.26

 

 
Figure D27. Two Lane Shear, 100’ Simple Span.  
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Statistics 

span400 

Valid 5742444
N 

Missing 0

Mean 108.00708

Std. Error of Mean .0183509

Median 101.59226

Mode 135.80027

Std. Deviation 43.97501

Variance 1933.80

Minimum 8.96821

Maximum 971.365

Sum 620224616.6

 

 

 
Figure D28. Two Lane Shear, 400’ Simple Span.  
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Statistics 

span20 

Valid 5715093
N 

Missing 0

Mean 26.65331

Std. Error of Mean .004401

Median 24.986

Mode 26.88

Std. Deviation 10.527

Variance 110.825

Minimum 2.662

Maximum 272.803

 
‘ 
Figure D29. Two Lane Moment, 20’ Continuous Span.  
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Statistics 

span100 

Valid 5715093
N 

Missing 0

Mean 190.366

Std. Error of Mean .032836

Median 177.327

Mode 213.661

Std. Deviation 78.4990

Variance 6162.107

Minimum 16.1623

Maximum 1659.688

 
Figure D30. Two Lane Moment, 100’ Continuous Span.  
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Statistics 

span400 

Valid 5715093
N 

Missing 0

Mean 4762.83

Std. Error of Mean .81567480

Median 4484.259

Mode 3717.285

Std. Deviation 1949.9734

Variance 3802396.441

Minimum 366.3774

Maximum 39950.28

 
Figure D31. Two Lane Moment, 400’ Continuous Span.  
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Statistics 

span20 

Valid 5742444
N 

Missing 0

Mean 7.6396

Std. Error of Mean .001341

Median 7.0722

Mode 6.4080

Std. Deviation 3.214

Variance 10.330

Minimum .77865

Maximum 98.5349

Sum 43870197.86

 
Figure D32. Two Lane Shear, 20’ Continuous Span. 
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Statistics 

span100 

Valid 5742444
N 

Missing 0

Mean 16.2291

Std. Error of Mean .003162

Median 14.6648

Mode 14.1734

Std. Deviation 7.57790

Variance 57.425

Minimum 1.32530

Maximum 226.24597

Sum 93194931.97

 
 
Figure D33. Two Lane Shear, 100’ Continuous Span. 
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Statistics 

span400 

Valid 5742444
N 

Missing 0

Mean 101.40

Std. Error of Mean .0172

Median 95.1314

Mode 127.125

Std. Deviation 41.2263

Variance 1699.611

Minimum 8.6516

Maximum 928.3997

Sum 582307429.017

 
 
Figure D34. Two Lane Shear, 400’ Continuous Span. 
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Figure D35. Simple Span Moment Ratios. 
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Figure D36. Continuous Span Moment Ratios. 
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Figure D37. Simple Span Shear Ratios. 
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Figure D38. Continuous Span Shear Ratios.
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APPENDIX E: BRIDGE STRUCTURE DEAD LOADS 
 
Table E1. Nominal Load Effects for Wearing Surface (Dw) (all bridges). 
 

 
 
 
Table E2. Nominal Load Effects for Prefabricated Components (Dp), Prestressed Concrete I-
Beam Bridge. 
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Table E3. Nominal Load Effects for Prefabricated Components (Dp), Spread Box Beam Bridge. 
 

 
 
 
Table E4. Nominal Load Effects for Prefabricated Components (Dp), Steel Girder Bridge. 
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Table E5. Nominal Load Effects for Prefabricated Components (Dp), Side-by-Side Box Beam 
Bridge. 
 

 
 
 
 
Table E6. Nominal Load Effects for Site-cast Components (Ds), All Girder Bridges Except RC. 
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Table E7. Nominal Load Effects for Site-cast Components (Ds), Reinforced Concrete Girder 
Bridge. 
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APPENDIX F: PROJECTED LIVE LOAD EFFECTS 
 
See Part II of this document. 
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APPENDIX G: LIVE LOAD FACTORS 
 
See Part II of this document. 
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APPENDIX H: EXAMPLE CALCULATIONS 
 
See Part II of this document. 
 
 




