
 

Stability of Natural and Man-Made Slopes:  
Shear Strengths, Testing, Stability Methods, and 

Stabilization 
 

Dr. Timothy D. Stark – University of Illinois at Urbana-Champaign 
Dr. Farshid Vahedifard – Mississippi State University 

 
 

Friday, October 20, 2017 
ODOT Region 1 Headquarters 

123 NW Flanders Street 
Portland, Oregon 

Check-in begins: 7:30 a.m. 
Course: 8:00 a.m. – 5:00 p.m. 

 
Sponsored By: 

 
ASCE Geo-Institute Oregon Section  

 
& 
 

Embankments, Dams, and Slopes Technical Committee of ASCE Geo-Institute 

 

Registration will be open online soon. 
 
 



Purpose and Background: 
This short course will present recent advances on landslide behavior, unsaturated soil mechanics, shear 
strength, two- and three-dimensional slope stability analyses, slope stabilization and analyses and the 
impact(s) of climate change on slope stability.  These advances are contributing to a better understanding 
of landslide mechanisms and improved methods of analysis, hazard identification, risk assessment, and 
stabilization.  The short course will focus on landslide triggering, stability analyses, and runout of the slide 
mass.  This short course will first discuss the technical aspects of these topics and then illustrate the use 
of the technical information with a number of case histories.  
 

Why You Should Attend: 
After completing this course, you should: 

 Have a knowledge of current geotechnical engineering practices for slope stability investigations 
and applicable shear strengths, shear strength testing, and static and seismic stability analyses 
for natural and man-made slopes 

 Selection of drained v. undrained shear strengths for stability analyses  
 Understand the measurement and selection of the drained peak, fully softened, and residual 

shear strengths for use in stability analyses 
 Understand the importance and application of a cohesion value and stress dependent strength 

envelopes in stability analyses 
 Understand the behavior of unsaturated soils and their application to slope stability analyses 
 Become more proficient in reviewing and analyzing slope stability problems 
 Understand the impact(s) of climate change on slope stability 

Benefits for Participants: 
 Have a knowledge of current geotechnical engineering practices for investigation of landslides and 

applicable shear strengths, shear strength testing, and static and seismic stability analyses for 
landslides 

 Have knowledge of effective stresses and shear strengths in unsaturated soils to evaluate stability 
 Understand the mechanisms and prior experience with debris flows and mudslides including runout 

mechanism and expected distances 
 Understand the measurement and selection of the peak, fully softened, and residual shear strengths 

for use in slope stability analyses 
 Understand the importance and application of a cohesion value in stability analyses 
 Understand the assumptions in and accuracy of various slope stability methods 
 Become more proficient in reviewing slope stability problems 

Who Should Attend Short Course: 
 Civil engineers 
 Geotechnical engineers 
 Geoenvironmental engineers 
 Regulators and land-use planners at federal, state and local levels 
 Public and private property owners 

 
 



 
 
 
Short Course Outline:  
(length of presentations will vary depending on questions and discussions) 
7:30–8:00 Registration/Continental Breakfast 
 
8:00–8:10 Greetings and Introductions…………………………………………………………….Tim Stark 
 
8:10–8:45 Types of Landslides and Common Factors………………………………………….Tim Stark 
 Liquefaction, quick clay, and colluvial flowslides 
 
8:45–9:15 Critical Cross-Section and Failure Surface………………………………………….Tim Stark 
 Examples and interpretation of slope inclinometers 
 
9:15–9:30 Break/Networking/Exhibits 
 
9:30–10:00 2D and 3D Slope Stability Methods………………………………………………….Tim Stark 

Static and seismic slope stability methods and use of cohesion 
 
10:00–11:30 Types of Drained and Undrained Shear Strengths……………………..Tim Stark 
 
11:30–12:00 Principle of Effective Stress in Unsaturated Soils…………Farshid Vahedifard 
 
12:00–12:45 Lunch/Networking/Exhibits 
 
12:45–1:45 Unsaturated Slope Stability Methods Analyses……………………..Farshid Vahedifard 

Slope stability software demonstration using SLIDE by RocScience 
 
1:45–2:00 Break/Networking/Exhibits 
 
 
CASE HISTORIES 
2:00–2:45 Oso, Washington Landslide………………………………………………………………Tim Stark 
 
2:45–3:15 US Hwy 20 Crystal Landslide…………………George Machan (Landslide Technology) 
 
3:15–4:00 Highway Embankment on Soft Soils…………………………………………………Tim Stark 
 
4:00–4:30 Climate Change and Slope Stability……………………Tim Stark & Farshid Vahedifard 
 
4:30–5:00 Summary and Panel Discussion……………………………………………………All Speakers 
 Active Audience Participation Encouraged and Welcomed 
 
5:00  Adjourn & Networking/Exhibits 
 
 
 
 



Main Instructors: - Dr. Timothy D. Stark (lead presenter) and Dr. Farshid Vahedifard 

 
Timothy D. Stark, Ph.D., P.E., F.ASCE 
Timothy D. Stark, P.E. has been a Professor of Civil and Environmental Engineering at the University of Illinois 
at Urbana-Champaign since 1991. He is a registered Professional Engineer in Illinois, Colorado, Washington, 
Louisiana, and Missouri.  His research interests include the static and seismic stability of natural and manmade 
slopes, three-dimensional slope stability analyses, shear strengths for slope stability analyses, and earthquake-
induced liquefaction and post-liquefaction strength of cohesionless soils. Dr. Stark has received a number of 
awards for his research, teaching, and service activities including recently the Best Research Paper Award, 
International Railway Engineering Conference, 2017 and 2015, "Best Geosynthetics International Paper for 
2015," Geosynthetics International Journal, CEE Excellence Faculty Scholar, U. of Illinois at Urbana-
Champaign, Thomas A. Middlebrooks Award from the American Society of Civil Engineers (ASCE), 2013 and 
1998; Associated Editor of the Year by ASCE Journal of Geotechnical and Geoenvironmental Engineering, 
2011; Best Scholarly Paper from Journal of Legal Affairs of ASCE, 2011; Diplomate of Geotechnical 
Engineering in 2010 and elected Fellow by the ASCE, 2005; R.M. Quigley Award from the Canadian 
Geotechnical Society, 2003; R.S. Ladd ASTM Standards Development Award from the ASTM, 2013, 2011, 
and 2002; and Walter L. Huber Research Prize from ASCE, 1999. 

 
Farshid Vahedifard, Ph.D., P.E., M.ASCE 
Farshid Vahedifard is an associate professor of geotechnical engineering in the Department of Civil and 
Environmental Engineering at Mississippi State University. He has about 15 years of academic and industry 
experience in geotechnical engineering and computational geomechanics. At MSU, Dr. Vahedifard has served 
as PI/lead in several research projects with a total funding of over 4.5 million dollars supported by NSF, DOE, 
DOD, and USACE, among others. His research efforts primarily encompass the areas of geotechnical 
engineering interfacing with grand challenges of Climate Change, Resilient Infrastructure, and Energy. He has 
authored/co-authored over 80 refereed articles in scholarly journals and conference proceedings. His projects 
and publications are in the following areas: analytical and numerical methods in geomechanics, thermo-hydro-
mechanical modeling of variably saturated soils and fractured rocks, resilience of geotechnical infrastructure to 
extreme events under a changing climate, slope stability, geosynthetics-reinforced soil structures, and energy 
geomechanics.  
 


