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(According to LA Regulations)
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Why Do Landfills Fail?
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Why Landfill Stability is
Important?
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Flatter vs Steeper Slopes
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Failure Modes
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Generic Slope Stability Analysis

DRIVING

FORCES

(GRAVITY) RESISTING FORCES
\ (WASTE AND SOIL STRENGTH)
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SAFETY FACTOR = SUM OF RESISTING FORCES
SUM OF DRIVING FORCES

SF = SF, / SF,
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Slope Stability Safety Factors

SF COMMON MEANING

>2.0 |Extremely stable slope

1.5 |Typical requirement for potentially life-threatening situations

1.3 |Commonly accepted as stable

1 ]Incipient Failure

<1 |Failure
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Slope Stability Safety Factors
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Geotechnical Waste Properties
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Different Wastes =
Different Properties
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Waste Characteristics




-

.

.
.

.

*

Waste Characteristics
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Waste Characteristics
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Waste Characteristics
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HOW TO ANALYZE SLOPE
STABILITY WHEN YOU DON'T
KNOW THE GEOTECHNICAL
PARAMETERS OF WASTE?
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Oil and Gas Exploration and
Production Wastes (E&P Wastes)
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Oil and Gas Exploration and
Production Wastes (E&P Wastes)
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Oil and Gas Exploration and
Production Wastes (E&P Wastes)
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Paint Filter Liguids Test

FREE LIQUID - TEST METHOD

METHOD 9095B

100 GRAMS WASTE

x PAINT

= FILTER

FUNNEL

| GRADUATED
RING STAND =— A / CYLINDER
A

WASTE HAS

“FREE LIQUID" IF ANY
LIQUID APPEARS IN
CYLINDER IN FIVE
MINUTES

/1

Source: www.epa.gov
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The Problem

The Concern
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The Solution

The Testing Program
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Triaxial Tests
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Ana ysus
Parameters — Slope Stability Analysis
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Slope Stability Analysis
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E&P Case Study Conclusions
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LANDFILL SLIDE CASE
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Landfill Slide Case
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Landfill Slide Case
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Geotechnical Monitoring
of Landfills
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Just look!
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Other Components of
Geotechnical Monitoring of

Landfills



— Double-chamber piezometers

Independent measurement of leachate and gas pressures




Leach A
Leach B
Gas A
Gas B
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piezometers

Waste

SOIL
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Surface Monuments

Vertical and Horizontal Displacement Monitorin




GEOTECHNICAL
MONITORING

Graphical Scale
Displacement Vector

0 5 10 1%
s s mm/day

LEGEND:

g Surface Monument and
Horizontal Velocity Vector
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