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1. National Bridge Inspection Standards, FHWA 

https://www.fhwa.dot.gov/bridge/nbis.cfm 
https://www.fhwa.dot.gov/federal-aidessentials/catmod.cfm?id=87 

 
FHWA Announces Proposal to Improve Bridge Inspection Program 
https://www.ttnews.com/articles/fhwa-announces-proposal-improve-bridge-inspection-program 

 
2. MnDOT Bridge Inspection 

https://www.dot.state.mn.us/bridge/inspection.html 
 
3. Minnesota Bridge and structure inspection program manual (BSIPM) 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwjilPP_6svvAhUDT98KHcmqD80QFj
AAegQIBBAD&url=http%3A%2F%2Fwww.dot.state.mn.us%2Fbridge%2Fpdf%2Finsp%2Fbridge-and-structure-inspection-
program-manual.pdf&usg=AOvVaw13J5oBX7ZYMbJ_Wfap1JTu 

 
4. Improving the quality of bridge inspections using unmanned aircraft systems (UAS) 

Bridges are a key part of our transportation system and maintaining this infrastructure is important to ensure the safety of 
the traveling public and to effectively manage these valuable assets. Safety inspections not only ensure the structural 
integrity of a bridge but provide valuable data to decision makers. The Minnesota Department of Transportation and Collins 
Engineers, Inc. has completed this third phase of research focused on utilizing drones as a tool for improving the quality of 
bridge inspections. The previous phases focused on the rules and regulations, drone hardware and the ability of drones to 
collect quality inspection data. This phase of research has identified new drone technology and methods to address 
limitations identified in Phase II. More importantly, this research phase has focused on the value of data collected during the 
inspection and finding ways to process the data into actionable inspection deliverables that greatly improve the quality of the 
inspections. These inspection deliverables better communicate the inspection results to bridge owners and engineers. Our 
world is being transformed by technology including drones that can collect, process, store, and analyze large amounts of data 
and this research is applying the same transformative concepts and technology to improve bridge inspection outcomes. 
https://researchprojects.dot.state.mn.us/projectpages/pages/projectDetails.jsf?id=17988&type=CONTRACT&jftfdi=&jffi=proj
ectDetails%3Fid%3D17988%26type%3DCONTRACT 

 
5. Unmanned aircraft system bridge inspection demonstration project phase II 

An Unmanned Aircraft System (UAS) is defined by the Federal Aviation Administration (FAA) as an aircraft operated without 
the possibility of direct human intervention from within the aircraft. Unmanned aircraft are familiarly referred to as drones, 
and the names can be used interchangeably. The UAS is controlled either autonomously or with the use of a remote control 
by a pilot from the ground. These UASs offer a wide range of imaging technologies which include photographic stills, video, 
and infrared sensors that can be viewed live and later processed to assist with inspections. Bridge inspections often pose 
logistical challenges to efficiently and effectively inspect a wide variety of structure types; therefore, inspection by UAS is a 
solution that can be safe and cost-effective. The Minnesota Department of Transportation (MnDOT) and Collins Engineers 
have been researching the use of UASs as a tool for bridge inspections in a multi-phase project. This phase of the study 
research identified potential applications of UAS technology to aid in bridge inspections and is a continuation of a previous 
study by the MnDOT. 
https://researchprojects.dot.state.mn.us/projectpages/pages/projectDetails.jsf?id=15545&type=CONTRACT&jftfdi=&jffi=proj
ectDetails%3Fid%3D15545%26type%3DCONTRACT 

 
6. Unmanned Aerial Vehicle (UAV) Bridge Inspection Demonstration Project 

Unmanned aerial vehicles (camera-equipped drones flown beneath bridge decks) provide excellent visual inspection detail 
safely and with minimal disruption to traffic on medium and large bridges. UAVs can reduce the need for and cost of under-
bridge inspection vehicles and can reduce reliance on ropes and other bridge inspection techniques that pose safety risks to 
inspectors. New, inspection-specific UAVs will soon be available that should improve the range of uses of drones as bridge 
inspection tools. 
https://researchprojects.dot.state.mn.us/projectpages/pages/projectDetails.jsf?id=14500&type=CONTRACT&jftfdi=&jffi=proj
ectDetails%3Fid%3D14500%26type%3DCONTRACT 
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7. Unmanned Aircraft Systems (UAS) - Metro District Bridge Inspection Implementation 
Utilizing drones for bridge inspection research has been completed by MnDOT in multiple phases since 2015. During the 
summer of 2017, Phase III of this research began using the senseFly albris and the Flyability Elios, a collision-tolerant drone 
more suited to confined spaces such as box girders, culverts, or areas that are difficult to access. Due to the success of this 
research, MnDOT Metro District purchased the Elios drone to supplement bridge inspection access where space is confined 
and optimal lane closures are prohibited, which has been an on-going issue in the Metro District due to traffic volumes. This 
project would implement drone inspection to the Metro District Bridge inventory by creating an inspection plan that would 
identify situations best suited for drone use, what parameters govern drone use in bridge inspection, and how UAS could be 
integrated into standard inspection operations. This project would also deliver a UAS user/policy manual specific to the 
Metro District and the Elios drone. 
https://researchprojects.dot.state.mn.us/projectpages/pages/projectDetails.jsf?id=20697&type=CONTRACT&jftfdi=&jffi=proj
ectDetails%3Fid%3D20697%26type%3DCONTRACT 

 
8. Cost-Effective Bridge Safety Inspections Using Unmanned Aircraft Systems (UAS) 

Geotechnical and Structural Engineering Congress 2016 (1931 - 1940) 
Throughout the world, many highway workers and road users face safety hazards associated with bridges. ASCE estimates 
that one in nine of the nation’s bridges are rated as structurally deficient, with an average age of 42 years. In an effort to 
reduce the risks associated with bridges, the Federal Highway Administration (FHWA) requires states to perform a detailed, 
visual inspection and inventory of all federal-aided highway system bridges once every two years. At times, mandatory 
inspections are costly and dangerous, as inspectors need to stand in platform trucks, bucket trucks, or under-bridge 
inspection vehicles in order to access and view necessary bridge elements. Furthermore, some inspections require extensive 
climbing, temporary scaffolding and ladders, or rescue boats. Unmanned aircraft system (UAS) technology provides a cost-
effective and safe method for remotely performing visual inspections and inventorying of bridges. UASs are capable of flying 
a pre-programmed flight path, and can carry high resolution digital cameras and/or other sensors. During flights, operators 
can view live video from the camera on a monitor or through live video goggles. In addition, digital imagery collected during 
flights can be mosaicked, georeferenced, and converted into 3D point clouds for detailed spatial inventorying. This paper 
presents the methodology and results of inspections of a bridge in Oregon using a multicopter UAS. Because multicopters 
can be flown close to objects, are easy to maneuver, and can hover in place, high-resolution remote sensing data can be 
collected from multiple advantageous viewing angles. Such data is similar to what can be seen visually by an inspector at 
arm’s length from the bridge. Recommendations for safe and effective flights are given, and the capabilities and limitations 
of UAS bridge inspections are discussed. It will be shown that today’s UAS technology has great potential for performing 
remote and safe, visual inspections of structures. 

 
9. Five Challenges for Bridge Inspections 

https://onlinemasters.ohio.edu/blog/five-challenges-for-bridge-inspections/ 
 
10. National Bridge Inspection Standards, federal aid essentials for local public agencies 

https://www.youtube.com/watch?v=uwa4y5dRBro 
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