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5 elements of slope stability

How tree removal affects shallow
andslides

How roads affect shallow landslides

Slope Stability Continuum concept
How tree removal and roads affect
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Vegetation and hydrology (more water
can increase landslides on unstable

slopes)
Vegetation and root strength
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More snow collects in clearcuts than under
mature forest

Warm tropical storms can bring lots of rain
and melt snow on the ground

Total ground moisture higher - greater
landslide risk-with more young clearcuts in
the r-o-s zone

Total stream flow higher - greater flooding




Protection by ground =t
vegelation against erosion 3\ 3
and surface lraffc by e
malting and rool

reinforcamenl

by root
reinforcement

Fig. 4.10 Stabilizing effects of vegetation.
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Effects of roads on shallow rapid
landlslides

Interrupt the slope

Water management
Materials management
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Typical forest practices de-stabilize slopes to
some degree

Slopes that are inherently stable can sustain

typical forest practices without failure

Slopes that are inherently unstable may fail
under typical forest practices

Thus the CIV special rules for unstable slopes




VVNat about Catastropnic events:

Earthquakes
Volcanic eruptions

Fires
Storms — wind, rain-on-snow,
extreme precipitation event




Slope Stabillity is a continuum

INHERENT STABILITY

Slope steepness and shape

Soil and geologic materials
Vegetation and hydrology interactions




Slope Stability is a continuum

Add to INHERENT STABILITY:
MANAGEMENT ACTIONS
-building roads

-removing trees




Add to INHERENT STABILITY
and MANAGEMENT ACTIONS

Normal weather events
Extreme events
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Rotational deep-seated landslide

Side scarp. Over-steepened head scarp

asion cracks

Sag pond

| | E.! . " Ch

el
I

Failure surface










5 elements of slope stability

How tree removal affects shallow
andslides

How roads affect shallow landslides

Slope Stability Continuum concept
How tree removal and roads affect




Acknowledgements

Venice Goetz and Jack Powell
DNR Slope Stability training experts
for most of the drawings and

photographs




