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Appendix A – Acronyms 
 

3DOBS –  Three Dimensional Optical-evaluation Bridge System 

BVRCS –  Bridge Viewer Remote Camera System 

DOT –  Department of Transportation 

GIS –   Geographic Information System 

GPS –  Global Positioning System 

IR –   Infrared 

M –   Michigan State Highway System (e.g., M-26) 

MTRI –  Michigan Tech Research Institute 

NBI –   National Bridge Inventory 

NDE –  Non-destructive Evaluation 

NDT –  Non-destructive Testing 
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Appendix B – BridgeGuard 20 Mile Rd Delamination Reports



Bridge: 1279 20 mile Rd
Talon Research, Inc.
09/16/2013

Bridge Deck Delamination Report



Introduction

Bridge deck delaminations can be detected within the thermal imagery captured during both
daytime and nighttime hours as a result of the natural thermal transition within the structure due to
normal diurnal environmental exposure. Delaminations within the concrete interrupt the flow of
thermal energy to the inner deck core and, consequently, those areas will show higher/lower surface
temperatures than the surrounding deck area. The BridgeGuard program exploits this situation by
applying an IR camera as a thermal fault detection device. Care was taken to optimize the natural
diurnal contrast between potential delaminations and the otherwise homogeneous bridge deck to
include imaging at the proper time of the day and in appropriate environmental/weather conditions. 

This report is presented to document the findings of a thermal infrared image analysis carried out
on the bridge identified within this report along with the data specific to that bridge. The system is a
vehicle mounted thermal infrared sensor suite that applies computer software tools designed to
acquire appropriate information from the collected data, and maintain that data to ensure its
availability for further analysis or distribution. The user is positioned in the vehicle and maintains
control of the scanning process in real-time. The sensor is mounted on a monopod in the front of the
vehicle which is positioned above the road to maximize the view of an entire bridge lane. A GPS
device is used to monitor, in real time and ongoing, the speed at which the vehicle is traveling. 

Page three (3) of this report is an overview of the bridge under investigation. Page four (4) is a
summary page of the results to include a graphical representation of the bridge with the relative
positions of each delamination found in the bridge. Page five (5) is a list of delaminations in
decending order by the sq. ft. of each delamination. The remaining report shows the images that hold
one or more delaminations with the delamination details documented. 
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Bridge: 1279 20 mile Rd

Report Date: 09/16/2013

Data Collection Technician:

Chad Therrian

Data Analysis Technician:

Ben

Quality Control Technician:

Dave Torola

Thank you for entrusting Talon Research with your bridge inspection needs. As with any
technical reference there are items the reader must be aware of when beginning to read this document.
First, use the Index as a reference tool to find specific areas of interest within the document.
Secondly, highlighted hyperlinks throughout the document will bring you to areas of particular
interest such as the largest delamination by size or area delaminated shown as a percentage of total
area delaminated. At the bottom of each page there is a link to return the reader to the main subject
heading, the Bridge Layout page. We thank you for your business. This report is illustrative of a
typical bridge structure and its sole purpose is to allow the viewer to see the reporting format. It is not
a representation of any individual bridge. 

Disclaimer

The information contained in this report is intended to supplement the client's bridge inspection
protocol. The results obtained from the infrared inspection undertaken are meant to augment the
bridge inspector's various inspection methods. Talon Research, Inc. does not make any claims or
opinions to the safety or integrity of the structure inspected but leaves those decisions to the client,
using all his/her resources and expertise to determine the appropriate action(s). Rules and regulations
governing the structure's soundness and the client's actions based upon the regulations are the client's
obligation and responsibility. Talon Research, Inc., while reporting the collected data within, makes
no opinions or judgments to the structure's safety or soundness and is not held liable for any damages
incurred whether actual or implied. The data in this report is not intended to be used solely in making
those judgments but instead used as a tool along with the client's other available resources to
determine the appropriate action(s) needed, if any. 
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Bridge Information

Client: MTU Study

Bridge Name: 1279 20 mile Rd

Number of Lanes: 2

Length of Bridge [ft]: 231.51

Width of Bridge [ft]: 30.00

Bridge Code:

Year Built:

State Name: Michigan

State Code: 265

County Name: Calhoun

County Code: test

Control Section:

Location:

Facility Carried by Structure:

Features Intersected:
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Total Bridge Area (sq ft): 6945.32 # of Defects: 174
Defect Area (sq ft): 1767.68 % Defective: 25.45

Pattern Overview
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Defect Summary
The following table displays the largest defects in descending order.

Area (sq ft) % of Bridge Dist fr Start (ft) Dist fr Right (ft) Image Name Defect # Page

60.89 0.88 39.12 4.40 1_3588000_43343_3595.tif 15 11

58.43 0.84 50.56 4.62 1_3893000_43343_3595.tif 19 12

54.55 0.79 28.19 4.93 1_3277000_43343_3595.tif 11 10

47.59 0.69 205.14 12.79 1_8311000_42371_3593.tif 88 26

41.97 0.60 5.80 17.64 2_8021000_45287_1791.tif 97 30

37.94 0.55 106.67 4.48 1_5451000_42290_3592.tif 45 17

35.82 0.52 5.09 24.27 2_8021000_45287_1791.tif 96 30

34.27 0.49 149.02 12.97 1_6718000_41966_3593.tif 67 21

33.75 0.49 194.99 22.18 2_2892000_42432_1796.tif 166 47

30.79 0.44 22.96 24.13 2_7728000_45044_1791.tif 103 31

27.23 0.39 160.42 13.06 1_7041000_41966_3593.tif 71 22

27.13 0.39 57.36 6.10 1_4196000_42756_3594.tif 22 13

26.08 0.38 74.11 12.40 1_4505000_42756_3594.tif 32 14

24.79 0.36 38.00 23.60 2_7133000_45044_1791.tif 108 33

23.84 0.34 14.10 17.86 2_7728000_45044_1791.tif 98 31

22.42 0.32 79.94 5.09 1_4814000_42756_3594.tif 34 15

22.12 0.32 33.90 17.71 2_7425000_45044_1791.tif 106 32

21.48 0.31 173.27 17.43 2_3514000_43221_1796.tif 158 45

20.96 0.30 39.52 17.43 2_7425000_45044_1791.tif 110 32

20.09 0.29 131.18 7.22 1_6088000_41966_3593.tif 57 19

19.29 0.28 137.36 6.32 1_6401000_41966_3593.tif 59 20

18.79 0.27 63.07 12.19 1_4196000_42756_3594.tif 24 13

17.99 0.26 35.00 10.93 1_3588000_43343_3595.tif 14 11

17.47 0.25 73.40 6.02 1_4505000_42756_3594.tif 31 14
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Delaminations
Bridge: 1279 20 mile Rd Image Name: 1_2666000_44133_3593.tifLane: 1

LB

1

2

3

Defect # LB 1 2 3

Feet from Start 0.10 4.14 6.22 7.35

Feet from Right 7.51 12.61 11.69 5.82

Defect Size NA 10.32 sq ft 7.08 sq ft 4.55 sq ft

Length x Width (ft) NA 2.06 x 4.79 2.10 x 3.22 3.27 x 1.33

Type Lane Bound Delam Delam Delam

Return to Overview
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Delaminations
Bridge: 1279 20 mile Rd Image Name: 1_2975000_44133_3593.tifLane: 1

7

4

8

6

5

Defect # 4 5 6 7 8

Feet from Start 12.20 13.72 16.96 19.81 20.51

Feet from Right 4.20 11.02 12.64 3.58 12.72

Defect Size 11.38 sq ft 5.51 sq ft 13.10 sq ft 6.20 sq ft 10.29 sq ft

Length x Width (ft) 2.60 x 4.18 3.06 x 1.72 3.23 x 3.87 3.00 x 1.97 2.90 x 3.38

Type Delam Delam Delam Delam Delam

Return to Overview
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Delaminations
Bridge: 1279 20 mile Rd Image Name: 1_3277000_43343_3595.tifLane: 1

11

10

9

13

12

Defect # 9 10 11 12 13

Feet from Start 22.66 27.33 28.19 30.22 32.37

Feet from Right 7.90 9.75 4.93 10.45 12.46

Defect Size 16.11 sq ft 8.75 sq ft 54.55 sq ft 3.31 sq ft 2.61 sq ft

Length x Width (ft) 1.69 x 9.08 2.12 x 3.95 9.35 x 5.57 3.37 x 0.94 0.77 x 3.24

Type Delam Delam Delam Delam Delam

Return to Overview
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Delaminations
Bridge: 1279 20 mile Rd Image Name: 1_3588000_43343_3595.tifLane: 1

15

16

14

17

Defect # 14 15 16 17

Feet from Start 35.00 39.12 40.88 41.24

Feet from Right 10.93 4.40 12.16 9.77

Defect Size 17.99 sq ft 60.89 sq ft 9.90 sq ft 6.51 sq ft

Length x Width (ft) 3.90 x 4.39 9.50 x 6.11 5.56 x 1.70 2.27 x 2.73

Type Delam Delam Delam Delam

Return to Overview
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Delaminations
Bridge: 1279 20 mile Rd Image Name: 1_3893000_43343_3595.tifLane: 1

20

18

19

Defect # 18 19 20

Feet from Start 44.94 50.56 53.76

Feet from Right 5.87 4.62 10.47

Defect Size 16.23 sq ft 58.43 sq ft 6.22 sq ft

Length x Width (ft) 1.75 x 8.85 9.11 x 6.11 2.71 x 2.19

Type Delam Delam Delam

Return to Overview
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Delaminations
Bridge: 1279 20 mile Rd Image Name: 1_4196000_42756_3594.tifLane: 1

22

25

24 23

21

Defect # 21 22 23 24 25

Feet from Start 56.35 57.36 62.96 63.07 64.68

Feet from Right 11.52 6.10 7.11 12.19 5.87

Defect Size 3.79 sq ft 27.13 sq ft 3.26 sq ft 18.79 sq ft 3.46 sq ft

Length x Width (ft) 1.25 x 2.89 5.00 x 5.18 1.33 x 2.34 5.15 x 3.48 2.04 x 1.62

Type Delam Delam Delam Delam Delam

Return to Overview
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Delaminations
Bridge: 1279 20 mile Rd Image Name: 1_4505000_42756_3594.tifLane: 1

32

29

26

28

31

30

27

Defect # 26 27 28 29 30 31 32

Feet from Start 66.71 67.91 67.91 68.03 69.59 73.40 74.11

Feet from Right 12.19 5.27 10.62 13.88 7.90 6.02 12.40

Defect Size 2.98 sq
ft

16.14 sq
ft

3.10 sq
ft

6.11 sq
ft

2.23 sq
ft

17.47 sq
ft

26.08 sq
ft

Length x Width (ft) 1.69 x
1.68

3.79 x
4.06

2.13 x
1.39

4.33 x
1.35

2.06 x
1.04

6.77 x
2.46

5.63 x
4.41

Type Delam Delam Delam Delam Delam Delam Delam

Return to Overview
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Delaminations
Bridge: 1279 20 mile Rd Image Name: 1_4814000_42756_3594.tifLane: 1

36

35

34
33

Defect # 33 34 35 36

Feet from Start 79.46 79.94 85.10 86.08

Feet from Right 12.48 5.09 6.50 11.67

Defect Size 15.95 sq ft 22.42 sq ft 10.91 sq ft 10.95 sq ft

Length x Width (ft) 4.33 x 3.52 5.56 x 3.85 3.13 x 3.32 2.56 x 4.08

Type Delam Delam Delam Delam

Return to Overview
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Delaminations
Bridge: 1279 20 mile Rd Image Name: 1_5133000_42290_3592.tifLane: 1

41

38

40

37

39

Defect # 37 38 39 40 41

Feet from Start 89.72 89.89 93.64 97.81 98.49

Feet from Right 6.41 12.60 7.81 12.52 6.27

Defect Size 9.50 sq ft 13.33 sq ft 9.06 sq ft 11.52 sq ft 6.54 sq ft

Length x Width (ft) 2.63 x 3.44 3.46 x 3.67 1.77 x 4.88 2.73 x 4.02 1.37 x 4.57

Type Delam Delam Delam Delam Delam

Return to Overview
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Delaminations
Bridge: 1279 20 mile Rd Image Name: 1_5451000_42290_3592.tifLane: 1

45

44

42
43

Defect # 42 43 44 45

Feet from Start 101.12 101.55 106.09 106.67

Feet from Right 9.88 5.72 10.19 4.48

Defect Size 13.59 sq ft 10.82 sq ft 15.76 sq ft 37.94 sq ft

Length x Width (ft) 2.40 x 5.39 4.19 x 2.46 5.31 x 2.83 5.81 x 6.23

Type Delam Delam Delam Delam

Return to Overview
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Delaminations
Bridge: 1279 20 mile Rd Image Name: 1_5772000_42290_3592.tifLane: 1

49

47

51

48

50

46

Defect # 46 47 48 49 50 51

Feet from Start 111.63 112.31 113.41 116.67 118.35 120.99

Feet from Right 9.50 12.42 5.17 2.30 6.08 11.95

Defect Size 4.66 sq ft 12.36 sq ft 14.38 sq ft 5.96 sq ft 15.98 sq ft 2.10 sq ft

Length x Width (ft) 1.98 x
2.25

3.63 x
3.24

4.31 x
3.18

6.33 x
0.90

5.31 x
2.87

1.12 x
1.80

Type Delam Delam Delam Delam Delam Delam

Return to Overview
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Delaminations
Bridge: 1279 20 mile Rd Image Name: 1_6088000_41966_3593.tifLane: 1

53 54

55

57

52

56

Defect # 52 53 54 55 56 57

Feet from Start 123.26 125.05 125.19 128.97 130.60 131.18

Feet from Right 3.12 12.28 5.80 12.37 2.72 7.22

Defect Size 4.20 sq ft 7.91 sq ft 3.19 sq ft 9.40 sq ft 5.71 sq ft 20.09 sq ft

Length x Width (ft) 3.15 x
1.27

4.15 x
1.82

2.88 x
1.05

3.56 x
2.52

4.29 x
1.27

3.13 x
6.11

Type Delam Delam Delam Delam Delam Delam

Return to Overview
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