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Characteristics and Location 

of Problematic Soils 



What makes 
soils so 
Problematic?

ÅHigh Swell Potential

ÅLow strength values

ÅHigh Erodibility

ÅOrganics

(expansive soils)



What makes 
soils so 
Problematic?

ÅExpansive Soils
ÅHigh Liquid Limit and Plasticity 

Index

ÅMineral content
ÅMontmorillonite and Bentonite 

Å(smectite, beidellite, vermiculite, 
attapulgite, nontronite, and chlorite)

ÅCyclic wetting and drying



USA Map 
of 

Expansive 
Soils 

"Swelling Clays Map of the Conterminous United States" by W. Olive, A. Chleborad, C. Frahme, J. Shlocker, R. Schneider and R. Schuster. 1989



Surficial Geology Map of Kansas

Å Douglas Group

Å Weston Shale

Å Sumner Group

Å Wellington 
Fm

Å Dakota Formation

Å Granerous Shale/ 

Charlie Shale

Kansas Geological Survey, 2008, Surficial geology of Kansas: Kansas Geological Survey, Map M-118, scale 1:500,000.

Single Slope Failure

Multiple Slope Failures





General Failure Mechanisms

Figure 7. Destabilization and failure of expansive soil slopes: (a) initial state; (b) experience of repeated wetïdry 
  cycles; (c) final failure.

Additional Driving Factors

ÅPerched Water

ÅLoad at top of slope

ÅPavement

ÅVehicular Load



Slope Failure Analysis



Most Common Types of Repair Methods



Most Common Types of Repair Methods

Flattening the slope / 

widening the shoulder



Most Common Types of Repair Methods

Reinforcing Soil Slope with Geogrid



Most Common Types of Repair Methods

Replacing the 

soil slope with a 

Rock Embankment

(optional soil cap)



Most Common Types of Repair Methods

Additional Feature to repaired Soil Slopes:

Drains along Benches



Slope Failure Case Studies

1
2

3

4



K-18 
Failure



K-18 Failure Background & Soil Properties

Reported Liquid Limits 58 ï 87

Reported Plasticity 

Indexes
39 ï 64

Reported Effective 

Friction Angles ( ◖ô)
8.3° 25.1°

Reported Effective 

Cohesion (cô) (psf )
334 144



K-18 Failure Background

Å1st signs of Failure: Fall 2017



K-18 Failure Background

ÅInvestigation Requested: mid Oct. 2018



K-18 Failure Background

Å1 week prior to the scheduled investigation: 
Nov. 2018


