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Honoring the Legacy of Richard H. Jahns

ÅDr. Richard Jahns, professor of engineering geology, 

instrumental in the field as teacher, advisor, spokesman

ÅLectureship was established in 1988 in sponsorship with 

AEG and the Engineering Geology Division of GSA.

ÅLectureship provides funding for lectures at AEG chapters 

and academic institutions, 

ÅIncrease awareness about careers, professional organizations

ÅI am 37th Jahns Lecturer.  Each lecturer different and brings a 

different perspective. What perspective do I bring?
Dick Jahns

1915-1983



What I can bring to the Jahns lectures

ÅMost of my career in rock mechanics, rock engineering

ÅI have been employed in consulting, government lab, 

academia, small business startup, total 45 years

Å35 yrs at University of Arizona, teaching/research in 

geomechanics, geospatial, rock fractures, design

ÅSuccessful spin-off company from UofA research, 22 

years, sold to Hexagon Mining Division

ÅSince University retirement, focused on AI in Applied 

Geology to help combat climate change worldwide

Statue in Reykjavik Iceland



Connections Between My Five Jahns Talks

Rock Mechanics

Whatõs it all about?

Everyday Geospatial 

for Rock Engineering

Why is that Unstable 

Rock Still Standing?

Rock Fracture Mechanics

Innovative Monitoring 

and Characterization 

(with the help of AI)

Entrepreneurship and 

Careers in Applied Geo



Where Did I Go In 2025?

ÅTalks in Jan, Feb, Mar, Apr, May, 

Aug, Sept, Oct, Nov 2025

ÅAbout 50 talks so far (only a 

few more left)

ÅMostly gave these 3 talks: 

ÅEveryday geospatial (talk 2)

ÅUnstable looking rocks (talk 3) 

ÅInnovative monitoring AI (talk 4)

Schools Visited

CSM Geological Engineering

University Nevada Las Vegas (UNLV)

University Nevada Reno (UNR)

Western Washington University (WWU)

Portland State University 

Missouri S&T

University Missouri Columbia

Univ. Missouri Kansas City (UMKC)

Florida State University

University of Florida

University of South Florida

Florida Atlantic University

Florida International University

UNC - Charlotte

Wake Tech

East Carolina University

NC State

UNC- Chapel Hill

UC Davis

UC Berkeley

California State University, Fresno

Illinois State University

University of IL Urbana

Northern IL University

Wheaton College

Purdue University

Lafayette College

Stockton University

Rowan University

Univ IL Chicago

University of Kansas

AEG Chapters Visited

Denver AEG

Las Vegas AEG

Great Basin AEG

Nasqually AEG

Shannon & Wilson 

Puget Sound AEG

Oregon AEG

St Louis AEG

Kansas City/Omaha AEG

NC AEG Chapter

Sacramento AEG

SF AEG

San Joaquin Valley AEG

Nashville AEG

AEG Chicago Chapter



ÅApplied Geology needed to combat increased 

natural hazards due to Global Warming and Climate 

Change

ÅFires, draught, flooding, tornadoes, debris flows, 

landslides, sinkholes, rockfall, all on the rise

ÅTopics for Today:

ÅThe Geospatial Explosion

ÅòEverydayó and  òDemocratizedó geospatial 

ÅEveryday workflow rock engineering

ÅPredicting rock instability using EdgeAI

Black:  Fatal landslides in 2024

Grey:  All previous years in database
From Dave Petleyõs Landslide Blog

Theme of all Five Talks:  Applied Geology More Important Than Ever



The Explosion of  Geospatial Technologies for Rock Engineering

ÅNew geospatial technologies include hand-held 

and drone lidar and photogrammetry, Earth 

Observation (EO), multi-sensor (thermal, radar, 

spectral), pt. cloud processing software, 3D GIS

ÅOverall new monitoring and geospatial 

technologies transforming field of applied 

geology. 

ÅExample: GeoWeek Geospacial Conference, 200 

exhibitors, 3000 attendees, 50 countries

ÅExcellent entrepreneurship opportunities



The Need for òEverydayó and òDemocratizedó Geospatial

ÅGeospatial technologies are limited by spatial/temporal 

resolution, cost, personnel for learn/use/analyze/maintain

ÅEveryday Geospatial: the subset of technologies that 

are Easy,  Affordable,  Automatable,  Accurate Enough

ÅSmartphones, inexpensive drones, edgeAI sensors, 

publicly available satellite (EO), open-source software

ÅUsers include students, schools, hobbyists, companies

ÅDemocratized Geospatial : bringing advanced 

geospatial to under-resourced communities. Combine 

w/ crowdsourcing, DIY kits, geo education Humanitarian OpenStreetMap Team (HOT) for Nepal road data



Focus on Geospatial in Rock Engineering

ÅRock Slope Stability

ÅUnderground Stability

ÅRockfall occurrences

ÅStability of foundations for dams, 

bridges, and buildings (including 

scour and dam overtopping)

ÅRock stability triggering landslides 

and debris flows



Example of  Traditional Slope Stability - Plane Failure

ÅHighway slope in 

Tennessee

ÅRoad closed when 

rockfall started to 

occur, video camera 

set up

ÅNote daylighting 

fractures at steep angle

ÅAlso recent rainfall



Example of Plane Failure in Tennessee



Example of Plane Failure in Tennessee



Example of Plane Failure in Tennessee



Factor of Safety (FS) for Plane Slope Failure

ÅFailure when FS  1

ÅAssume properties (dry)

ÅFS = 1.31 => Stable

ÅAdd pore pressure

ÅὊὛ

ÅFS reduces to 1.0 => Unstable

ὊὛ
3ÔÒÅÎÇÔÈ ÆÒÁÃÔÕÒÅ ÃÏÈÅÓÉÏÎÆÒÉÃÔÉÏÎ

3ÔÒÅÓÓ ÂÌÏÃË ×ÅÉÇÈÔ ÒÅÓÏÌÖÅÄ ÉÎÔÏ ÓÈÅÁÒ ÄÉÒÅÃÔÉÏÎW

Fracture



Probability of Failure (POF) for Plane Failure

ÅAssume variation in 

properties

ÅVariations in f, Co, q 

ÅPOF = % that fail

ÅPOF = 13% (no 

water), 30% with

ÅWith modern 

geospatial, lots of 

data for POF



Everyday Geospatial Tools for Rock Engineering

ÅField imaging 

ÅiPhone Lidar

ÅSmartphone Photogrammetry

ÅDrone Lidar and Photogrammetry

ÅPoint cloud generation

ÅSmartphone and laptop apps

ÅPoint cloud processing

ÅCloudCompare and other apps

ÅStability Analysis

Å Stereonet 11 and other apps



Everyday Field Imaging Example 1 (fun and fast): iPhone Lidar

ÅExample: Site 1 along Starr Pass Trailhead

ÅiPhone lidar works great for imaging a small 

slope or the lower portion of a large slope

ÅNeed to be able to get close up (safely), 

iPhone lidar range 5 meters or less

ÅiPhone apps such as Scaniverse produce 

registered high-resolution point clouds (for 

free!)

ÅPortable: only notepad and iPhone needed

Site1

Site3

Site2



iPhone Lidar Imaging of Star Pass Site 1

ÅExample: small outcrop Starr Pass Trailhead

ÅFirst Steps: Step back, evaluate, then take some 

manual information to check registration and 

joint set orientations (use iPhone compass to 

find North), also key fracture features

ÅNext Step: Scaniverse scanning, get within 5 

meters, scan over all fractures in outcrop

ÅExport a fully registered point cloud (.las)

ÅAccuracy : point cloud geometry accurate, 

cloud registration as good as iPhone gps



Field Imaging Example 2 (useful & accurate): Smartphone Photos

ÅWorks great for small and large slopes

ÅTake photos with 50-60% overlap

ÅDistance away 1-2 times height of imaging

ÅSome apps will take the photos & produce 

fully registered high resolution point cloud 

(scaniverse, pix4Dcatch)

ÅAlternative is to export iphone photos to an 

app for processing, make sure photos have 

embedded gps in this case

ÅShown here is Metashape Pro (19 photos)



Smartphone Imaging of Star Pass Site 1

ÅMetashape Pro workflow:

ÅAlign photos (I use High)

ÅBuild point cloud (I use 

Medium)

ÅExport fully registered 

cloud (.las)

ÅNote Metashape Pro not 

free (except 30 day trial)



Compare iPhone Lidar vs Smartphone Photogrammetry

ÅiPhone photos produce 

better cloud in this case

ÅiPhone lidar shows some 

fuzziness, though other 

iPhone lidar uses are 

much clearer (example 

below from site 2)



Field Imaging Example 3 (beautiful results): Drone Photos

ÅWorks great for large and very large slopes, 

sites with difficult access

ÅMany photos at different elevations, 

perpendicular to slope at each location

ÅEven low-cost drones have decent cameras (i.e., 

dji mini 3 pro <$800)

ÅExport drone photos to pix4D, metashape, 

dronedeploy, etc.  Some options are low cost

ÅVery high-quality registered clouds in outcrops 

with only sparse vegetation

How do drone restrictions impact the 

use of drones for applied geo?



Smartphone Imaging of Star Pass Site 3

ÅStar Pass Site 3

Å> 40 ft slope, difficult 

to access close up

ÅPhotos from DJI 

Mini 3 Pro

Å42 photos taken 

perp. to slope

ÅPt. Cloud from 

Metashape Pro

ÅBeautiful pt. cloud



Field Imaging Example 4 (all-terrain but expensive): Drone Lidar

ÅWorks for a wide range of slope conditions 

include highly vegetated

ÅNot really everyday: lidar unit expensive, needs 

more expensive drone for payload, replacement 

or repair expensive if drone lost or crashed

ÅMultiple lidar returns give tree tops & bare earth

ÅShown here examples from DJI Matrice 350 

drone (~$12k) + DJI Zenmuse L2 lidar (~$12k)

ÅA few of these (or similar) can form the basis for 

a geospatial startup (+ RTK & surveying skills)



Next Step: Everyday Point Cloud Processing

ÅWhat is a point cloud : Millions of 3D xyz 

points that represent a topographic surface

ÅGrayscale point cloud (x,y,z + intensity), 

Color  point cloud (xyz + rgb)

ÅColor point clouds have sun shadows, Lidar 

point clouds have line of site shadows 

ÅCommon file types : xyz, las, E57, ply

ÅAccuracy: point spacing < 2cm for geotech,  

flat wall scan to determine accuracy

ÅLidar vs Photogrammetry (a long story)



CloudCompare Point Cloud Processing Workflow Site 1

ÅCloudCompare : all purpose, open-source 

with plugins, free, windows and mac

Å1. Check registration, point spacing and 

accuracy

Å2. Fracture characterization (orientation, size, 

sets, spacing, roughness, persisetence (rock 

bridges), etc.

Å3. Site characterization: height, width, slope 

dip and dip direction

Å4. Additional information



CloudCompare Point Cloud Processing Workflow Site 1

ÅFour ways to get 

fracture orientation:

ÅOutline fracture surface

ÅOutline a fracture trace

ÅSpot orientation data on 

a fracture  (compass plugin)

ÅAuto fracture delineation

ÅAssociated fracture info:

ÅRoughness

ÅSpacing



CloudCompare Point Cloud Processing Workflow Site 1

ÅFour ways to get 

fracture orientation:

ÅOutline fracture surface

ÅOutline a fracture trace

ÅSpot data on a fracture

ÅAuto fracture 

delineation (many many 

fractures, show size on plot, 

watch for errors & 

unwanted delineations, 

structure changes)


