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= Bachelors & Masters degree in Civil Engineering
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= Licensed Professional Engineer in Maryland,
Michigan, North Carolina, South Carolina, & Virginia




ABSTRACT

Utilizing Unmanned Aerial Vehicles & Data in Geotechnical Analysis & Construction

Brief overview of presentation
= How can professionals use Unmanned Aerial Vehicles (UAVs) or drones to do more in less time?
= What online data and tools are available to make the most of the data collected using drones (UAVs)?
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How Many of Your Firms/Agencies utilize UAV Technology
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Introduction & Definition of Terms

Unmanned Aerial System (UAS) consists of:

« UNMANNED AERIAL VEHICLE (UAV) commonly referred
to as “drones”.

 APILOT the operator responsible for safe operation of the
flight

« SOFTWARE - a variety of software is available to aid in the
pilot in safely operating the drone to obtain data required to
complete mission objectives.

« SENSORS & ACCESSORIES — Any combination of
customizable data collection devices that store data and
provide information to the pilot.



Mission Planning and Safety

- Part 107
o Pass FAA Knowledge Test
o 16 Years Old

« Section 333 Exemption
o Part 61 Pilot’s Licensed & current
o Requires Visual Observer
o Airman Medical Certificate




UAV Recon vs. Traditional
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TRADITIONAL SITE
CHARACTERIZATION

e Time intensive

Access limitations

Physical demands

Expensive (to get what we want)
* Subject to human error
« Spatial gaps (hundreds of points)




UAV SITE CHARACTERIZATION

« Safe
* Quick & easy
« Affordable

* Thorough (millions and millions of
points)




UAV RECON VS. TRADITIONAL
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Processing—Drone Images

Point Cloud

Photogrammetry
(SfM) software

Agisoft
Metashape
/Pix4D,
etc.

" 4

Ground control panels



Geohazard Workflow

Classification

Raw cloud Classified |

ML/AlI/Runout

. E—
Feature extraction models, etc.

Modeling

F

Debris Flows -

l

Rockfall
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Applications

What can you do with Point Clouds?

Engineering & Design

Planning & Logistics

Post-construction Monitoring

Change Detection & Monitoring

Susceptibility & Risk Modeling

Asset Management



Applications

What can you do with Point Clouds?

« Change Detection & Monitoring

« Susceptibility & Risk Modeling

* Asset Management



Applications

What can you do with Point Clouds?

* Engineering & Design

* Planning & Logistics

» Post-construction Monitoring




Robust Design

ions—Design & Engineering

70% opacity
perspective view to
illustrate pile
embedments

"

Finite Element Analysis

20



Applications—Design & Engineering

Point cloud

andslide =

Depth of material (ft)

Volume estimate = 57,440.5 cubic yards




Applications—Planning & Logistics

Height Above Ground (feet)
124.8

Height above 17
Ground Analysis 110

104.0

9704

Useful in planning
subsequent UAV
missions




Applications—Planning & Logistics
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Applications—Post Construction Monitoring

3D As-Builts
Quality assurance
Materials back-checking
Warranty assurance
Performance Monitoring

Shotcrete wall area:
5,118 sq. ft.

Draped mesh area: 193,762 sq. ft.



Applications—Change Detection & Monitoring

Pre-slide Point Cloud (2020 Lidar)




Applications—Change Detection & Monitoring

Pre-slide Point Cloud (2021 SfM)




Applications—Change Detection & Monitoring




Applications—Change Detection & Monitoring
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Applications—Change Detection & Monitoring

Cumulative

Vertical 2016 LiDAR g 2020 UAS
displacement 2 ;
(ft) S '

2008-2021
Displacement
Vectors




Applications—Change Detection & Monitoring

New road
construction

Change Detection (2013-2021)

Debris flow
from August
rainstorm (~5")




Appllcatlons—Change Detectlon & Monltormg
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Applications—Susceptibility & Risk Modeling

Debris Flow Susceptibility

Impacted Infrastructu
Road miles: 0.74




Applications—Susceptibility & Risk Modeling

Rockfall Susceptibility
Model

Impacted Infrastructure
Road miles: 0.4




Applications—Susceptibility & Risk Modeling

Rockfall Susceptibility & Colorized Point Cloud
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Applications— Susceptibility & Risk Modeling

Heinz Canyon Debris Flow Simulation




Applications— Susceptibility & Risk Modeling

- Modified Information Value Landslide Model
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Applications—Mine Highwall

Existing Conditions

{
|
!




Applications—Mine Highwall

Facet Analysis &
Fracture Planes

[Mean] Dip: 065 deg. - Dip direction: 195 deg.
ogram parameters
Display options Interactive filter

Filter facets by orientation -




Applications—Mine Highwall

Planar Failure Hazards




Applications—Mine Highwall

Blasting Plan




Applications—Mine Highwall

Post-blast Surface




Applications—Asset Management

Year 1 point cloud




Applications—Asset Management

Year 2 point cloud




Applications—Asset Management

[GL Filter] EyeDaome Lighting {disable normals and increase points size For a better resultl)

Aggregate Mine: Year 1 to Year 2 activity analysis > ' gl
Volume: 422,982.56 S
Surface: 2,925,715.00

Added volume: (+)2,930,572.71
Removed volume: (-)2,507,590.15




Applications—Asset Management

Stockpile Analysis
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Applications—Asset Management

Breaklines




Applications—Asset Management




Applications—Asset Management

1’ contours




Applications—Asset Management

Colorized Point Cloud




Applications—Asset Management

Clazsification
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Applications—Asset Management

Classification

Guy wires 10

Utility
Components




Yegetation encroachment (ft)

201.3
193.5

Vegetation
. Encroachment on
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Applications—Asset Management

Wegetation encroachment (ft)
10.0

9.4 4

Vegetation
within 10’ of
Utility Components




Poweer line Encroachment (ft)
15.0

Vegetation
within 19’
of Powerlines




Applications—Asset Management

Yegetation height (ft)
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Vegetation Height




Applications—Asset Management

Danger Trees
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Applications—Asset Management
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Applications—Asset Management

Dip direction (degrees)
270.0

Slope Direction




Applications—Asset Management

Rockfall Max Velocity (ftfsec)
320

Rockfall Hazard




Applications—Asset Management

Power Pole Dashboard .
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Conclusions

XXX
TEAM

 Useful throughout the entire process from investigation to
post-construction

« Useful at multiple scales: regional to site-level support
» Safe

 Accurate (survey/design grade with ground control)

* Quick turn-around time from capture to results

« Easy export to CAD and other formats



Contact:

Mike Close
GeoStabilization International, LLC

QUESTIONS? Phone: 970-697-4137

E-mail: michael.close@gsi.us
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