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Figure 45. Drawing. Artist’s Rendering of I-35W Bridge over Mississippi River.
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Figure 46. Chart. Event Schedule and Overlap of I-35W Bridge Project Phases.
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Figure 47. Photo. I-35W Bridge Shaft Reinforcement Cage Construction.
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Figure 48. Drawing. I-35W Bridge Gage Levels on Drilled Shafts.
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Figure 49. Photo. Cable Bundles in Reinforcement Cage for I-35W Bridge.
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Figure 50. Photo. Top Section of Drilled Shaft for I-35W Bridge.
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Figure 51. Photo. Placement of Reinforcement Cage for I-35W Bridge Shaft.
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Figure 52. Photo. Conduits Running From Shafts to DAS Boxes.
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Figure 53. Photo. Lower Layer of Pier Footing Reinforcement for I-35W Bridge.
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Figure 54. Photo. Upper Layer of Pier Footing Reinforcement for I-35W Bridge.
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Figure 55. Photo. Thermal Monitoring DAS for I-35W Bridge Shafts.
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Figure 56. Photo. 35 Watt Solar Cell Panel for I-35W Bridge Monitoring System.
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Figure 57. Photo. CC640 Jobsite Camera with Perspective Outlines.
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Figure 58. Photo. Sample Camera Shot from Close-Up Cam on I-35W Bridge.
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Figure 59. Graph. Data Logger Battery Voltage from I-35W Monitoring System.
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Figure 60. Image. Concrete Mix Design for Drilled Shafts on I-35W Bridge.
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Figure 61. Graph. I-35W Bridge Southbound Pier 2 Shaft 1 Thermal Data.
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Figure 62. Graph. I-35W Bridge Southbound Pier 2 Shaft 2 Thermal Data.
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Figure 63. Graph. I-35W Bridge Shaft 1 Thermal Data from TCs and Thermistors.
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Figure 64. Graph. I-35W Bridge Shaft 2 Thermal Data from TCs and Thermistors.
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Figure 65. Graph. Pier 2 Southbound Footing Thermal Data from Thermocouples.
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Figure 66. Drawing. Detail of Geokon 4911 “Sister Bar” Strain Gages (Geokon, 2009).
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Figure 67. Photo. VW Gage Installed in Shaft Reinforcement Cage.
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Figure 68. Photo. Coupled VW and RT Gages. (VW – Blue Cable, RT – Green Cable).
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Figure 69. Photo. Reinforcement for 1st Column Pour for I-35W Bridge Columns.
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Figure 70. Photo. Reinforcement at Mid-Section of Columns for I-35W Bridge.
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Figure 71. Photo. Longitudinal and Horizontal Column Reinforcement.
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Figure 72. Photo. Coupled Gage Installed in Corner of Column of I-35W Bridge.
[image: image29.jpg]



Figure 73. Photo. Gage Wires Ties and Secured in Column of I-35W Bridge.
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Figure 74. Photo. Wires Exiting Through Conduit.
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Figure 75. Photo. Wire Connection to System 2.
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Figure 76. Photo. Construction Load Monitoring Systems (VW – Blue, RT – Green).
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Figure 77. Graph. Annotated Graph of Shaft Construction Loads and Events.
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Figure 78. Photo. Remote Camera Image; Pier Footing Concrete Placement.
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Figure 79. Photo. Remote Camera Image; Lift 1 Column Concrete Placement.
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Figure 80. Photo. Remote Camera Image; Interior Column Lift 2 Formwork Placement.
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Figure 81. Photo. Remote Camera Image; Exterior Column Lift 2 Formwork Placement.
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Figure 82. Photo. Remote Camera Image; New Perspective from CC640 Field Camera.
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Figure 83. Graph. System 1 Battery Voltage over Time.
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Figure 84. Graph. System 2 Battery Voltage over Time.
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Figure 85. Graph. System 2 Battery Voltage Compared to System 3 Battery Voltage.
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Figure 86. Webpage. Main Page of St. Anthony Falls Bridge Monitoring Study Website.
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Figure 87. Webpage. St. Anthony Falls Bridge Monitoring Study Website.
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Figure 88. Graph. Pier 2 Interior Column Strain (negative values indicate compression).
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Figure 89. Graph. Pier 2 Exterior Column Strain (negative values indicate compression).
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Figure 90. Graph. Pier 2 Shaft 2 All Levels Strain (negative values indicate compression).
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Figure 91. Graph. Pier 2 Shaft 1 All Levels Strain (negative values indicate compression).

Figure 92. Graph. Shaft 1 loads throughout the entire construction sequences.

Figure 93. Graph. Shaft 2 loads throughout the entire construction sequences.
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Figure 94. Graph. Column loads compared with segment placement. 
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Figure 95. Graph. Strains measured in the interior column of Pier 2 southbound showing bending stresses corresponding to Figures 1 and 2 closure pour annotation.

[image: image50.png]1-35W St. Anthony Falls Bridge
Remote Strain Data
Pier 2 Southbound Columns Ext
NE (ext)
400
300
—NW (ext)
T 200
&
100 +
—SE (ext)
0
-100 +
» »
& & & &
q>"'§ o)‘@ o »\"‘g aﬁ S 9"”@% —sW (ex)
Note: Graph is updated every 15 minutes





Figure 96. Graph. Strains measured in the exterior column of Pier 2 southbound showing bending stresses corresponding to Figures 1 and 2 closure pour annotation.
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Figure 97. Photo. Temporary DAS systems reconnected, reconfigured, and reattached in new location adjacent the permanent DAS sub-panel vault.
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Figure 98. Photo. Five of eight trucks (400 kip total load) being staged at predetermined location.
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Figure 99. Graph. Column strains during 10 hour truck tests (positive compression).
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Figure 100. Graph. Truck load test results for both columns for one cycle of truck positions.
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Figure 101. Graph. Truck load test results for shaft 1 for one cycle of truck positions.
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Figure 102. Graph. Truck load test results for shaft 2 for one cycle of truck positions.
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Figure 103. Graph. Live load effects on the interior column over 4.5 day period.
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Figure 104. Graph. Live load effects on the exterior column over 4.5 day period.
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Figure 105. Graph. Live load effects on Shaft 1 over 4.5 day period.
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Figure 106. Graph. Live load effects on Shaft 2 over 4.5 day period.
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Figure 107. Graph. Diurnal temperature and truck load effects at the toe of shaft 2.
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Figure 108. Graph. Column gage calibration from known truck loads.
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