
Report No. KS-16-06 ▪ APPENDICES ▪ August 2016

Repair of Distortion-Induced Fatigue 
Damage in Bridge No. 135-87 (043SB 
and 044NB) Using Newly-Developed 
Strengthening Schemes
Kathleen S. McElrath
Adolfo Matamoros, Ph.D., P.E.
Caroline Bennett, Ph.D., P.E.
Jian Li, Ph.D.
Stan Rolfe, Ph.D., P.E.

The University of Kansas



1 

Appendices Table of Contents 

Appendices Table of Contents ........................................................................................................ 1 

Appendix A: Calibration Constants ................................................................................................ 2 

Appendix B: Kansas Bridge 135-087 (043/044) Plans ................................................................... 3 

Appendix C: Filtered Field Test Data ........................................................................................... 25 

Appendix D: Field Test and Finite Element Analyses Results ..................................................... 67 

 

 

 
Due to file size, the full report without appendices is available in a separate file located at: 

http://kdotapp.ksdot.org/kdotlib/kdotlib2.aspx  

or by contacting the KDOT Library at KDOT#Research.Library@ksdot.org. 

  

http://kdotapp.ksdot.org/kdotlib/kdotlib2.aspx
mailto:KDOT#Research.Library@ksdot.org


2 

Appendix A: Calibration Constants 

Strain Transducers from Bridge Diagnostics Inc. (BDI) 
Calibrations are provided by Bridge Diagnostics Inc. but must be modified based on 

supplied voltage.  A supply voltage of 5 V was applied to each strain transducer. 

V
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These modified constants for the strain transducers can be found in Table A. 1. 

Table A. 1: Calibration Constants for Strain Transducers 

Strain Transducer Label General Factor Calibration Constant 
(5V) 

BDI 1269 503.9 με/mV/V 100,780 με/V 
BDI 1270 497.0 με/mV/V 99,400 με/V 
BDI 1271 503.5 με/mV/V 100,700 με/V 
BDI 1272 496.7 με/mV/V 99,340 με/V 
BDI 1273 493.6 με/mV/V 98,720 με/V 
BDI 1274 502.4 με/mV/V 100,480 με/V 
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Appendix B: Kansas Bridge 135-087 (043/044) Plans 

Original Plans 

 
Figure B. 1: Contour map. 
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Figure B. 2: Construction layout of southbound bridge. 
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Figure B. 3: Construction layout of northbound bridge. 
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Figure B. 4: Engineering geology. 
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Figure B. 5: Abutment details. 
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Figure B. 6: Auxiliary abutment details. 
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Figure B. 7: Pier details. 
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Figure B. 8: Girder details. 
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Figure B. 9: Concrete details. 
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Figure B. 10: Bearing device details. 



13 

 
Figure B. 11: Expansion device and miscellaneous details. 
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Repair Plans 

 
Figure B. 12: Title sheet. 
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Figure B. 13: General notes and quantities. 
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Figure B. 14: General notes and quantities. 
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Figure B. 15: Construction layout. 
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Figure B. 16: Framing plan. 
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Figure B. 17: Existing girder details at cross frames. 
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Figure B. 18: Proposed girder web repair details at cross frames (single web stiffener locations). 
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Figure B. 19: Proposed girder web repair details at cross frames (single web stiffener locations). 
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Figure B. 20: Proposed girder web repair details at cross frames (double web stiffener locations). 
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Figure B. 21: Proposed girder web repair details at cross frames (double web stiffener locations). 
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Figure B. 22: Structural steel details. 
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Appendix C: Filtered Field Test Data 

Before Retrofit 
Figure C. 1: West Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 2: West Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 3: West Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 4: West Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 5: West Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 6: West Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 7: Center Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 8: Center Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 9: Center Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 10: Center Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 11: Center Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 12: Center Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 13: East Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 14: East Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 15: East Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 16: East Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 17: East Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 18: East Truck Load Placement 105-121 kph (65-75 mph). 
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After Retrofit 
Figure C. 19: West Truck Load Placement 8-16 kph (5-10 mph). 

  



44 

Figure C. 20: West Truck Load Placement 8-16 kph (5-10 mph). 

  

 
 



45 

Figure C. 21: West Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 22: West Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 23: West Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 24: West Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 25: West Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 26: West Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 27: Center Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 28: Center Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 29: Center Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 30: Center Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 31: Center Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 32: Center Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 33: Center Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 34: Center Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 35: East Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 36: East Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 37: East Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 38: East Truck Load Placement 8-16 kph (5-10 mph). 
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Figure C. 39: East Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 40: East Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 41: East Truck Load Placement 105-121 kph (65-75 mph). 
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Figure C. 42: East Truck Load Placement 105-121 kph (65-75 mph). 
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Appendix D: Field Test and Finite Element Analyses Results 

Field Test and Complementary Finite Element Analyses 
Figure D. 1: West Truck Load Placement Maximum Principal Web Gap Stresses Before and After Retrofit. 
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Figure D. 2: West Truck Load Placement Directional Web Gap Stresses Before and After Retrofit. 
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Figure D. 3: West Truck Load Placement Directional Web Gap Stresses Before and After Retrofit. 
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Figure D. 4: Center Truck Load Placement Maximum Principal Web Gap Stresses Before and After Retrofit. 
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Figure D. 5: Center Truck Load Placement Directional Web Gap Stresses Before and After Retrofit. 
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Figure D. 6: Center Truck Load Placement Directional Web Gap Stresses Before and After Retrofit. 
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Figure D. 7: East Truck Load Placement Maximum Principal Web Gap Stresses Before and After Retrofit. 
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Figure D. 8: East Truck Load Placement Directional Web Gap Stresses Before and After Retrofit. 
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Figure D. 9: East Truck Load Placement Directional Web Gap Stresses Before and After Retrofit. 
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Top Web Gap Behavior Finite Element Analyses 
Figure D. 10: Maximum Principal Stresses at Top Web Gap for West Load Truck Placement with 
Connection Plate-To-Web and Flange-To-Web Weld Cracks Present. 
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Figure D. 11: Maximum Principal Stresses at Top Web Gap for Center Load Truck Placement with 
Connection Plate-To-Web and Flange-To-Web Weld Cracks Present. 
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Figure D. 12: Maximum Principal Stresses at Top Web Gap for East Load Truck Placement with Connection 
Plate-To-Web and Flange-To-Web Weld Cracks Present. 
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Figure D. 13: Maximum Principal Stresses at Top Web Gap for All Load Truck Placements with Only 
Connection Plate-To-Web Weld Crack Present. 
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Figure D. 14: Maximum Principal Stresses at Top Web Gap for All Load Truck Placements with Only 
Flange-To-Web Weld Crack Present. 
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