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Selway Wilderness Recreation Area
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2022 = Record Rainfall
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July 15, 2022 Landslide

• 30’ debris field on 

roadway

• 500’ of blocked 

roadway

• 90,000+ yd3 soil 

and rock

• Blocked critical 

access for 

firefighting, material 

supplies, public & 

private access
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The Culprit: Rhyolite Dike
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Existing ground surface
Silty Sand Residuum

Gneiss Bedrock

Rhyolite Dike
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• Vertical scarps 

in areas

• Wedge failure 

planes dipping 

towards 

roadway

• Progressive 

plane shear 

failure

• Instigated 

circular failure 

in residual soil
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The Primary Stakeholders

Kidder Harris Highway District (KHHD)

United States Forest Service (USFS)

Local Highway Technical Assistance
Council (LHTAC)

Federal Highway Administration (FHWA)

Debco Construction

GeoProfessional Innovation Corporation
(GPI)

KHHD

8



E L E V A T E  G E O P R O F E S S I O N A L  V A L U E   •   2 0 2 3  B R O A D C A S T  F A L L  C O N F E R E N C E

Staged equipment just prior to secondary soil slope failure
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Aerial topography of landslide extents
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Stakeholders aligned quickly on:

• Risk tolerance

• Vetting repair concepts

• Funding

• Disturbance limitations

• Environmental requirements
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Progressive Design-Build implemented to accelerate repairs:

• Meetings every 2 weeks

• Technical memorandums

• Provided real time updates

• Agency involvement
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• Risk: No Time/Access for Exploration

o Used drone

o Index texts

o Back analyses

o Seasonal water table

• Risk: Emerging and Emergency Situation

o Required speed and committed resources

o Remote location

o Funding

• Risk: Needed Temporary Access

o Pressure to facilitate

o Public safety

o Ongoing slope movement
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Risk Strategy
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Collaborative Evaluation

• Evaluated FOS requirements

• Repair concepts provided to contractor

• Rapid FHWA and LHTAC reviews and RFIs

• USFS updated daily

• Robust information exchange

Technical Deliverables

• Landslide failure mechanism characteristics

• Improved understanding of the landslide mass

• Established temporary passage

• Concepts to mitigate future failure
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Mechanical anchorage at toe

• Time consuming, costly

• Lead time

Mass excavation to remove failure and flatten slope

• Large waste volume (400k CY)

• Time consuming, costly

Limited mechanical anchorage combined with rock scaling 

and toe buttress 

• Reduced excavation = steeper soil slopes

• Reduced waste/haul off

• Quickly implemented

• Buttressed toe

• Anchored the soil failure

• Erosion measures
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Slope Remediation
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Technical Analysis

• Preliminary repair design

• Analyses conveyed a level of confidence 

in the design characteristics

• FHWA and USFS sought to increase soil 

slope stability and improve FOS during 

wet/seismic conditions

• Contractor vetted product availability and 

pricing 
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• Improved resistance at toe of soil slope

• Improved FOS to meet standard of care

• Titan hollow bar anchors (52x26mm) installed 
between 15 and 25 degrees

• Anchors grouted into bedrock 

• Active load applied to anchor plate over 
TECCO® steel wire mesh
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Anchors
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Working above and below to expedite access

430’ of relief

Very steep slopes
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Tennax Multimat 

erosion control blanket

Seeded straw blanket

TECCO® steel wire mesh
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Summary

• Awards

• Risk Discussions

• Synergy with public entities, federal to local was key to success

• Private sector (residents, contractor, consultant) 

• When there's a serious problem, dedicate your best and brightest to solving it

• Woody always professed and preached these virtues of risk engagement with clients:

o Communication

✓Geologic impacts

✓Scope + funding

✓ Limitations

• GBA promotes these virtues in everything it does!
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QUESTIONS?
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