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Outline

 Landslide history

 Field mapping data

 Slope stability analyses

 Landslide failure mechanism

 Remediation concepts

 “Final” design
 Construction progress



Site Location
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Landslide History

March 2002



Initial Slope Repair

Upper  Bench

Lower  Bench (w/ Inclinometers)



Continued Movement

January 2009

Pavement Patch

Slope Bulge



Bulging Pavement

January 2009



Localized Rockfall

January 2009



Tension Cracks

January 2009



Tension Cracks

January 2009



Tension Cracks

January 2009



Field Mapping

January 2009
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Rock Structure Mapping



Stereonet



Failure Model



GSTABL7 Stability Analysis



PLAXIS Stability Analysis



Stability of Initial Cut Slope



Stability of Benched Configuration



Possible Stabilization Measures

 Mass grading – cut

 Mass grading – fill

 Rock anchors

 Rock gluing

 Retaining wall on drilled piles

 Rock-anchored retaining wall

 Rock Shed

 Hybrid Methods



Design Concepts

 Option 1 – Rock Anchors

 Option 2 – Anchored Retaining Wall(s)



Option 1 – Rock Anchors



Option 2a – Anchored Retaining Wall



Option 2b – Anchored Retaining Walls



Additional Recommendations

 Scaling

 Horizontal Drains

 Wire mesh



Updated Site Plan

June 2009



Ongoing Movement

June 2009



Ongoing Movement

June 2009



Ongoing Movement

June 2009



Ongoing Movement

June 2009



Ongoing Movement

June 2009



“Final” Design

 Completed by EFLHD

 Rock anchor solution chosen due to 

aesthetic and cost considerations

 Treatment area was expanded

 Also included:

 grouting of tension cracks

 additional high-angle anchors in the road

 temporary wire mesh



“Final” Design



Final Design



Recessed Anchors



Recessed Anchors



Access Road



Anchor Pads



Wire Mesh



Upper Work Bench



Bench Failure



Bench Failure
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