
 

 

APPENDIX A 
Element Ratings 

 

 

 

 

 

 

 

 

 

 

 



Element Rating / Assessment 

Appendix A  Page 1 of 15 

 

Once the post processing is complete, a review of the data (images and video) can be used to 

rate the elements for the bridge inspection report.  This condition assessment can be done by 

referencing the WisDOT Bridge Inspection Field Manual while utilizing the high quality imagery 

collected at the bridge site. 

Below are a few examples of various elements and the associated rating that could be achieved 

with the video, photo, and thermographic capabilities of the UAS inspection.  The discussion for 

each of the elements below are meant to give examples of the capabilities as well as identify 

some of the limitations at this time.  The discussion of each of these elements is not meant to 

be a complete assessment for the inspection and rating of each bridge structure as a whole. 

Bearing 

 

Bearing from the URT Bridge, B-40-115 in Milwaukee County. 

 

Consistent with the Bridge Inspection Field Manual, Chapter 3.G – Bearings, this element is 311 

– Moveable Bearing.  The bearing type is easily identifiable through the photos that were 

collected during the UAS flight.  Zooming in on the above photo from the URT Bridge B-40-115, 

the condition state of each of the defect categories for these bearings can be identified. 
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Zoomed in on a bearing from the URT Bridge, B-40-115 in Milwaukee County. 

 

Defect categories to assess during inspection are listed in the Bridge Inspection Field Manual.  

By analyzing the photo, the bearings would be rated as follows: 

 

Defect Condition State Comments 

Corrosion (1000) CS 2 Fair   Freckled Rust.  Corrosion of the steel has initiated. 

Connection (1020) CS 1 Good Connection is in place and functioning as 

intended. 

Movement (2210) CS 1 Good Free to move. 

Alignment (2220) CS 1 Good Lateral and vertical alignment is as expected for 

the temperature conditions. 

Bulging, Splitting, or 

Tearing (2230) 

CS 1 Good N/A 

Loss of Bearing  

Area (2240) 

CS 1 Good None 
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Some of the limitations in the rating and assessment of the bearings include but are not limited 

to: 

• Inability to get 360 degrees around each bearing 

• Interior bearings are more difficult to see than the exterior bearings 

• Difficulty accessing the top view of interior bearings 

• Debris, which is sometimes encountered around the bearings, cannot be brushed off 

with the UAS 

• Could difficult to see if rivets or welds are broken  

 

In the inspection, the bearings are reviewed, rated and assessed per each bearing on the 

bridge.  Through the use of the photo and video images, each bearing is looked at individually.  

Geotagging is important in keeping track of which bearing is being assessed at which location. 

Gusset Plate 

 

Gusset plate on the Steuben bridge, B-12-363 in Crawford County. 
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Consistent with the Bridge Inspection Field Manual, Chapter 3.A – Steel, this element is 162 – 

Steel Gusset Plate.  The steel gusset plate is easily identifiable through the above photo 

collected during the UAS flight.  Zooming in on the above photo from the Steuben bridge B-12-

363, the condition state of each of the defect categories for this gusset plate can be identified. 

 

Zoomed in on a gusset plate from the Steuben bridge, B-12-363 in Crawford County. 

 

Defect Condition State Comments 

Corrosion (1000) CS 2 Fair   Freckled Rust.  Corrosion of the steel has initiated. 

Cracking (1010) CS 1 Good None. 

Connection (1020) CS 1 Good Connection is in place and functioning as intended. 

Distortion (1900) CS 1 Good ** None. ** 

**  Difficult to assess distortion with 100% confidence without a view in line with the plate.  For 

this type of inspection, it would be useful to obtain views of the gusset plate from a variety of 

angles. 
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Some of the limitations in the rating and assessment of the gusset plates include but are not 

limited to: 

• Inability to get 360 degrees around each gusset 

• It can be hard to see the inside face of the gusset plates 

• It can be difficult to get a view in line with the gusset plates to identify any potential 

distortion in the element. 

• It can be difficult to see if rivets or welds may be broken  

• Without an extremely accurate model, there is no ability to measure or quantify the 

extent of any section loss 

 

In the inspection, the gusset plates are reviewed, rated and assessed per each gusset plate on 

the bridge.  Through the use of the photo and video images each gusset plate is looked at 

individually.  Geotagging is important in keeping track of which gusset plate is being assessed at 

which location. 

Piers 

 

Piers from the Dekorra bridge, B-11-022 in Columbia County. 

 

Consistent with the Bridge Inspection Field Manual, Chapter 3.B – Reinforced Concrete, the 

elements shown here are 205 – Reinforced Concrete Column, and 234 – Reinforced Concrete 

Cap.  The photo below focuses on item 205 – Reinforced Concrete Column to identify the 

condition state of each of the defect categories for the element. 
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Zoomed in on a pier from the Dekorra bridge, B-11-022 in Columbia County. 

  

Defect Condition State Comments 

Delaminations/ 

Spalls/Patch Area 

 (1000) 

CS 1 Good   None. 

Exposed Rebar (1090) CS 1 Good None. 

Cracking (RC) 

(1130) 

CS 1 Good * Width less than 0.012 (<5/64) in. or sealed 

cracks. 
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Defect Condition State Comments 

Abrasion/Wear (PSC/RC) 

(1190) 

CS 1 Good No Abrasion. 

Chloride Concentration 

(8905) 

N/A Only to be used on those bridges in a chloride 

testing program. 

Precast Concrete 

Connections 

(8906) 

CS 1 Good N/A 

Settlement 

(4000) 

CS 1 Good ** None ** 

Scour 

(6000) 

CS 1 Good *** None *** 

*  Difficult to accurately and confidently determine narrow crack widths.  Hairline cracks 

typically do not reduce the element condition rating of reinforced concrete.  Wider cracks 

would typically be visible with high quality UAS equipment. 

**  Settlement unable to be determined through UAS photos 

***  Scour to be determined with underwater inspection.  Applicable to element 220 – 

Reinforced Concrete Pile Cap/Footing 

In the inspection, the Reinforced Concrete Columns are reviewed, rated and assessed per each 

column on the bridge.  Through the use of the photo and video images, each column is looked 

at individually.  Good field notes, along with geotagging, is important in keeping track of which 

column is being assessed at which location for larger structures. 
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Pier from the Dekorra bridge, B-11-022 in Columbia County. 

  

Consistent with the Bridge Inspection Field Manual, Chapter 3.B – Reinforced Concrete, the 

elements shown here are 205 – Reinforced Concrete Column, and 234 – Reinforced Concrete 

Cap.  The photo below focuses on item 234 – Reinforced Concrete Cap to identify the condition 

state of each of the defect categories for the element. 
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Zoomed in on a pier from the Dekorra bridge, B-11-022 in Columbia County. 

 

Defect Condition State Comments 

Delaminations/ 

Spalls/Patch 

Area 

 (1000) 

CS 1 Good 

CS 2 Fair 

Delaminated - Total 1 foot in length is CS 2.   

Exposed Rebar 

(1090) 

CS 1 Good None. 

Cracking (RC) 

(1130) 

CS 1 Good * Width less than 0.012 (<5/64) in. or sealed cracks. * 

1.0’ 
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Defect Condition State Comments 

Abrasion/Wear 

(PSC/RC) 

(1190) 

CS 1 Good N/A for cap element 

Chloride 

Concentration 

(8905) 

N/A Only to be used on those bridges in a chloride testing 

program. 

Precast 

Concrete 

Connections 

(8906) 

CS 1 Good N/A 

Settlement 

(4000) 

CS 1 Good ** N/A for cap element 

Scour 

(6000) 

CS 1 Good *** N/A for cap element 

*  Difficult to accurately and confidently determine narrow crack widths.  Hairline cracks 

typically do not reduce the element condition rating of reinforced concrete.  Wider cracks 

would typically be visible with high quality UAS equipment. 

**  Settlement unable to be determined through UAS photos 

***  Scour to be determined with underwater inspection.  Applicable to element 220 – 

Reinforced Concrete Pile Cap/Footing 

Some of the limitations in the rating and assessment of elements 205 – Reinforced Concrete 

Column and 234 – Reinforced Concrete Cap include but are not limited to: 

• It is difficult to see and quantify small, narrow cracks. 

• Orientation needs to be normal to the pier to get an accurate size for spall / patch areas 

• It is difficult to see and quantify limits to delamination areas through photos.  

Thermographic video can be effective. 

• Lighting can make it difficult to assess condition of the element, particularly shadows 

closer to the underside of the bridge deck. 

 

In the inspection, the Reinforced Concrete Caps are reviewed, rated and assessed per linear 

foot of cap on the bridge.  Through the use of the photo and video images, each Reinforced 

Concrete Cap is reviewed and a cumulative tabulation of the linear feet of defects for all of the 

cap elements on the bridge is totaled and recorded.  Good field notes, along with geotagging, is 
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important in keeping track of which column is being assessed at which location for larger 

structures with multiple pier caps.  

Paint System 

The photo below is from the URT Bridge B-40-115 in Milwaukee County. 

 

Paint system on the URT bridge, B-40-115 in Milwaukee County. 

 

Consistent with the Bridge Inspection Field Manual, Chapter 3.I – Steel Protective Coatings, 

element is 8516 – Painted Steel. It can be evaluated using the photos and video images that 

were collected during the UAS flight.  Zooming in on the above photo from the URT Bridge B-

40-115, the condition state of painted steel can be identified. 

  



Element Rating / Assessment 

Appendix A  Page 12 of 15 

 

Evaluation of paint system on the URT bridge, B-40-115 in Milwaukee County.  

(Element 8516 – Painted Steel is only evaluated for the defect Effectiveness (3440)) 

 

LEGEND 

 
Painted Steel – Effectiveness (3440) – 5.0 SF evaluated at CS 3, 

Remainder is CS 1 

 

Defect Condition State Comments 

Effectiveness 

(3440) 

CS 1 Good 

CS 3 Poor 

Peeling, bubbling, or cracking to finish and primer 

coats.  Total of 5.0 square feet is CS 3. 

 

Some of the limitations in the rating and assessment of element 8516 – Painted Steel include 

but are not limited to: 

• Orientation needs to be normal to the girder to get an accurate size for areas of peeling, 

bubbling, or cracking. 

5.0 SF 
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• Debris, which is sometimes encountered on the top of the bottom flange can hide 

defects and cannot be brushed off with the UAS 

• Lighting can make it difficult to assess condition of the element, particularly shadows 

closer to the underside of the bridge deck overhang. 

• It is more difficult to assess the painted steel for the interior girders. 

In the inspection, the painted steel is reviewed, rated and assessed by the square foot (SF) for 

all steel superstructure elements as well as primary steel substructure elements (pier caps, 

columns, towers, and abutments) on the bridge.  Through the use of the photo and video 

images the Painted Steel is reviewed and a cumulative tabulation of the square feet of defects 

for all of the elements on the bridge is totaled and recorded.  Good field notes, along with 

geotagging, is important in keeping track of all of the elements assessed particularly for larger 

structures with multiple elements. 

Deck 

 

Wearing surface on the Steuben bridge, B-12-363 in Crawford County. 

 

Consistent with the Bridge Inspection Field Manual, Chapter 3.J –Concrete Wearing Surfaces, 

the element evaluated here is 8514 – Concrete Overlay. 
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Wearing surface on the Steuben bridge, B-12-363 in Crawford County. 

 

LEGEND 

 
Concrete Overlay – Crack (3220) – 120 SF Evaluated CS 2, 

Remainder is CS 1 

 
Concrete Overlay – Abrasion (8911) – 8 SF Evaluated CS 2, 

Remainder is CS 1 

 

Defect Condition State Comments 

Debonding/Spalls/Patch 

Area/Pothole - Wearing 

Surface (3210) 

CS 1 Good CS 2 Fair 

Difficult to 

determine 

Undetermined from the photo.  Potentially 

evaluate with thermographic scan. 

 

 

120 SF 

8
 S

F
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Defect Condition State Comments 

Crack – Wearing Surface 

(3220) 

CS 1 Good 

CS 2 Fair * 

Widths 0.012 – 0.05 in.  Evaluated 120 SF 

CS 2, remainder is CS 1 

Abrasion, Wear, 

Rutting, or Loss of 

Friction – Wearing 

Surface 

(8911) 

CS 2 Fair ** Abrasion has exposed coarse aggregate but 

the aggregate remains secure in the 

concrete.  Rutting undetermined through 

photo images. 

* Difficult to accurately and confidently determine narrow crack widths.  Hairline cracks 

typically do not reduce the element condition rating of reinforced concrete.  Wider cracks 

would typically be visible with high quality UAS equipment. 

** Difficult to accurately and confidently assess abrasion, wear, rutting or loss of friction 

surface from photos of surface. 

 

Some of the limitations in the rating and assessment of element 8514 – Concrete Overlay 

include but are not limited to: 

• It is difficult to see and quantify small narrow cracks and delamination. 

• Orientation needs to be normal to the deck to get an accurate size for spall / patch 

areas.  Spall depth cannot be accurately determined from aerial photos. 

• It is difficult to see and quantify limits to delamination areas through photos.  

Thermographic video can be effective under the correct weather conditions. 

• Lighting can make it difficult to assess condition of the element, particularly shadows 

from parapets, railings or overhead members. 

• Bridges with live traffic can cover patched or spalled areas and may be missed 

depending on the timing of the UAS flight. 

• A complete assessment of the bridge deck also requires evaluation of the sides and the 

underside of the deck. 

• Snow or grit and debris in the flow line can cover potential defects in the bridge at the 

time of the UAS flight. 

 

In the inspection, the Concrete overlay is reviewed, rated and assessed per square foot of the 

deck on the bridge.  Through the use of multiple photos, video images, and thermographic 

imaging, the assessment of the entire Concrete Overlay can be compiled for the bridge. 
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FAA News  
Federal Aviation Administration, Washington, DC 20591 
_____________________________________________________________________ 
 
June 21, 2016 
SUMMARY OF SMALL UNMANNED AIRCRAFT RULE (PART 107) 
 

Operational Limitations • Unmanned aircraft must weigh less than 55 lbs. (25 kg). 
• Visual line-of-sight (VLOS) only; the unmanned aircraft must 

remain within VLOS of the remote pilot in command and the 
person manipulating the flight controls of the small UAS. 
Alternatively, the unmanned aircraft must remain within 
VLOS of the visual observer. 

• At all times the small unmanned aircraft must remain close 
enough to the remote pilot in command and the person 
manipulating the flight controls of the small UAS for those 
people to be capable of seeing the aircraft with vision 
unaided by any device other than corrective lenses. 

• Small unmanned aircraft may not operate over any persons 
not directly participating in the operation, not under a 
covered structure, and not inside a covered stationary 
vehicle. 

• Daylight-only operations, or civil twilight (30 minutes before 
official sunrise to 30 minutes after official sunset, local time) 
with appropriate anti-collision lighting.  

• Must yield right of way to other aircraft. 
• May use visual observer (VO) but not required. 
• First-person view camera cannot satisfy “see-and-avoid” 

requirement but can be used as long as requirement is 
satisfied in other ways. 

• Maximum groundspeed of 100 mph (87 knots). 
• Maximum altitude of 400 feet above ground level (AGL) or, if 

higher than 400 feet AGL, remain within 400 feet of a 
structure.  

• Minimum weather visibility of 3 miles from control station.  
• Operations in Class B, C, D and E airspace are allowed with 

the required ATC permission.  
• Operations in Class G airspace are allowed without ATC 

permission. 
• No person may act as a remote pilot in command or VO for 

more than one unmanned aircraft operation at one time. 
• No operations from a moving aircraft. 
• No operations from a moving vehicle unless the operation is 

over a sparsely populated area. 
• No careless or reckless operations. 
• No carriage of hazardous materials. 



• Requires preflight inspection by the remote pilot in 
command. 

• A person may not operate a small unmanned aircraft if he or 
she knows or has reason to know of any physical or mental 
condition that would interfere with the safe operation of a 
small UAS. 

• Foreign-registered small unmanned aircraft are allowed to 
operate under part 107 if they satisfy the requirements of 
part 375. 

• External load operations are allowed if the object being 
carried by the unmanned aircraft is securely attached and 
does not adversely affect the flight characteristics or 
controllability of the aircraft. 

• Transportation of property for compensation or hire allowed 
provided that- 
o The aircraft, including its attached systems, payload and 

cargo weigh less than 55 pounds total; 
o The flight is conducted within visual line of sight and not 

from a moving vehicle or aircraft; and 
o The flight occurs wholly within the bounds of a State and 

does not involve transport between (1) Hawaii and 
another place in Hawaii through airspace outside 
Hawaii; (2) the District of Columbia and another place 
in the District of Columbia; or (3) a territory or 
possession of the United States and another place in 
the same territory or possession. 

• Most of the restrictions discussed above are waivable if the 
applicant demonstrates that his or her operation can safely 
be conducted under the terms of a certificate of waiver. 

Remote Pilot in Command 
Certification and 
Responsibilities 

• Establishes a remote pilot in command position. 
• A person operating a small UAS must either hold a remote 

pilot airman certificate with a small UAS rating or be under 
the direct supervision of a person who does hold a remote 
pilot certificate (remote pilot in command). 

• To qualify for a remote pilot certificate, a person must: 
o Demonstrate aeronautical knowledge by either: 

 Passing an initial aeronautical knowledge test at 
an FAA-approved knowledge testing center; or  

 Hold a part 61 pilot certificate other than student 
pilot, complete a flight review within the previous 
24 months, and complete a small UAS online 
training course provided by the FAA. 

o Be vetted by the Transportation Security Administration. 
o Be at least 16 years old. 

• Part 61 pilot certificate holders may obtain a temporary 
remote pilot certificate immediately upon submission of their 
application for a permanent certificate. Other applicants will 
obtain a temporary remote pilot certificate upon successful 
completion of TSA security vetting. The FAA anticipates that 
it will be able to issue a temporary remote pilot certificate 
within 10 business days after receiving a completed remote 
pilot certificate application. 

• Until international standards are developed, foreign-



certificated UAS pilots will be required to obtain an FAA-
issued remote pilot certificate with a small UAS rating. 

 
 
A remote pilot in command must: 
• Make available to the FAA, upon request, the small UAS for 

inspection or testing, and any associated documents/records 
required to be kept under the rule. 

• Report to the FAA within 10 days of any operation that 
results in at least serious injury, loss of consciousness, or 
property damage of at least $500. 

• Conduct a preflight inspection, to include specific aircraft 
and control station systems checks, to ensure the small UAS 
is in a condition for safe operation. 

• Ensure that the small unmanned aircraft complies with the 
existing registration requirements specified in 
§ 91.203(a)(2). 

A remote pilot in command may deviate from the requirements 
of this rule in response to an in-flight emergency. 

Aircraft Requirements • FAA airworthiness certification is not required. However, the 
remote pilot in command must conduct a preflight check of 
the small UAS to ensure that it is in a condition for safe 
operation.  

Model Aircraft • Part 107 does not apply to model aircraft that satisfy all of 
the criteria specified in section 336 of Public Law 112-95. 

• The rule codifies the FAA’s enforcement authority in part 
101 by prohibiting model aircraft operators from endangering 
the safety of the NAS. 
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P-42-34 Near Green Bay.  150 miles from Madison.  140 miles from Milwaukee
single span 90 ft overhead steel truss

BRIDGE
CLOSED

B-9-488 Near Chippewa Falls.  210 miles from Madison.  280 miles from Milwaukee (180 miles from P-42-34)
2-span (130-130) overhead steel truss

BRIDGE
CLOSED

B-12-363 Near Fennimore.  90 miles from Madison.  170 miles from Milwaukee (170 miles from B-9-488)
Single span 160 ft overhead steel truss

B-40-115 IH 43 N-S Freeway over CMSTPP RR, Milwaukee County, Steel Plate Girder, URT Bridge
Inspect steel members below deck, concrete piers, and bearings. 
Possibly collect thermography of the deck and piers



B-11-22/23

B-32-115 STH 16 EB over La Crosse River and CP RR, La Crosse County, Steel Deck Truss
2.9 Miles to Airport

B-32-111 STH 16 WB over La Crosse River and CP RR, La Crosse County, Steel Plate Girder
2.9 Miles to Airport
Inspect pin & hanger condition and paint system.

B-47-40 USH 10 over St. Croix River, Pierce County, Steel Plate Girder/Lift Bridge

B-15-100 Michigan Street over Sturgeon Bay, Door County, Overhead Steel Truss
2.1 Miles to Airport
Visually determine condition (of elements determined by type of inspection). 
Perform intermittent inspection during lift span operation.

Access interior girders where snooper cannot reach, 
bearings and piers.

Collect photos of gusset plates, interior truss, 
bearings, and pack rust identification. Coordinate 
with FAA (2.9 miles from active airport). Coordinate 
with Railroad (span over active rail)

Observe mechanical 
operations (collect video of lift 
mechanism in operation).  
Coordinate with Bridge Tender

IH 39 over Wisconsin River, Columbia County, Steel 
Girder/Floorbeam/Stringer
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