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Outline 

• Site location and problem description 
• Slide materials and geometry 
• Mitigation measures 
• Monitoring plan 
• Summary 

 
 
 
 



Location 

 



Hyalite Canyon Slide, Gallatin NF 

• Slide was triggered in 2007 
– Part of an old (geologic) bedrock slide 
– Slide is a shallow infinite slope failure 
– Material moved every spring with 

substantial groundwater at the slump 
• Situated in the Hyalite Creek Drainage 
• Upstream of Bozeman water treatment 

plant that provides 30%-40% of water 
supply 

• Most recreated Forest Service area in 
the region 



Hyalite Canyon, Gallatin NF 



Hyalite Canyon, Gallatin NF 



Slide View From Satellite 



Seismic Refraction Summary 

 



Drill Logs 

 





Mitigation 

• The solution decided upon was to soil nail the 
active portion of the slope near the top. 
– 303 hollow bar soil nails (HBSN) 

• 51 mm diameter hollow core allows for simultaneous 
grouting and drilling 

• 40 feet deep 
• 15o from horizontal, allows tension to be utilized instead 

of relying completely on shear strength of steel 
– 65 micropiles 

• 30 feet deep 
• Geosynthetic Reinforced Soil (GRS) wall 

constructed at the bottom for debris catchment 
purposes. 
– Form of MSE wall 
– 8 inch lifts with fabric reinforcement 
– CMU block facing 



 



Hyalite Canyon, Gallatin NF 

 



Cross Section 

 





 



Slide View From Satellite 
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Instrumentation and Monitoring 

• 5 Vibrating Wire Load Cells 
• 2 Vibrating Wire Piezometers 

– 15’ and 24.5’ below grade 
• 2 Slope Inclinometer Casings 

– Each 40 feet below grade 
– Require use of external slope 

inclinometer torpedo 
• Able to take remote readings from the 

load cells and piezometers 



Vibrating Wire Load Cell 



Load Cell Data 

 



Scanner Survey 

 



Vibrating Wire Piezometer 



Piezometer Data 

 





Slope Inclinometer Data 
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GRS Wall 

 



Leveling is 
extremely 
important 



Hyalite Canyon, Gallatin NF 



Hyalite Canyon, Gallatin NF 









Summary 

• HBSN’s were installed with a shotcrete 
facing to mitigate the failing slope. 

• GRS wall was constructed as a 
catchment structure due to high profile 
and usage of site. 

• Remote monitoring plan with load cells 
and piezometers were put in place to 
monitor changes. 
– The value of monitoring is the ability to see 

changes over the long and short term.   
– Trends so far reflect what is seasonally 

expected. 
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Thank you! 
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