
S.R. 4099 Emergency Slide Repair
Westmoreland County
Segment 40 Offset 0000-1800

Project Location



S.R. 4099 Location



Evidences of Slope Movement
April 23, 1974                      February 7 and 21, 2017
(note white house) (note houses removed along Northeastern side)

S.R. 4099
S.R. 4099

S.R. 4099



April 23, 1974 
Large foundation 
movement in white house 
near top of S.R. 4099 



April 23, 1974                   April 13, 2017 
(Pole#1 also in photo)

S.R. 4099 S.R. 4099



Sidewalk notch out for Pole #1, slope movement obvious
December 5, 2019 February 26, 2020



December 6, 2005 December 5, 2019
(three structures removed in 14 years)
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Sidewalk wall movement near F-9 Inclinometer

S.R. 4099



June 2017 Repair- 2’ wide, 8’ deep, 40’ long trench filled with Class C Concrete and 
bottom of excavation sloped towards the slope above the roadway (so as to force the concrete to ‘fall back 
towards the uphill side of the trench’)

S.R. 4099



April 2014, Structure Count = 4



April 2014, Structure Count = 4

Note foundations of previous structures



May 8, 1957, Structure Count = 17



May 8, 1957, Structure Count = 17



April 1993, Structure Count = 13



April 1993, Structure Count = 13



Soil Slippage Potential- ShF (Shelocta-Gilpin channery silt loam with High Soil Slippage Potential)

S.R. 4099 
Location

USDA Web Soil Survey
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F-9 Inclinometer in background (0.45”/year 
movement on top of rock up until May 2020, 
4.8”/year from May to August 2020)

F-11 Inclinometer in foreground (1.025”/year 
movement on top of rock based on last obtainable 
reading in February 2020, wall was fully collapsing in 
May 2020)
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Designing a Pipe 
Dowel System



Sliding occurring here



0.45” / year movement until May 2020, 
then 4.8” / year from May to August 2020



Sliding occurring here



1.025” / year movement

Instrument access becoming stiffer 
(i.e. pipe ‘pinching shut’ in February 
2020)

















Tops of Pipes not connected: 20” deflection



Tops of Pipes connected: 0.20” deflection
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S.R. 4099

Photo of northern most remaining house along this corridor.



Cracks in soil 
occurring during 
construction in 
the front yard of 
the northern 
most remaining 
house.



• Slide prone soils identified in Web Soil survey using
the following steps indeed proved true to site conditions:

• 1. Open Web Soil Survey (WSS): 
https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm

• 2. Start WSS by pressing the green button
• 3. Zoom to area of interest (AOI)
• 4. Set AOI: Double click last point to set area
• 5. Open Soil Data Explorer: 
• 6. Click Soil Qualities and Features:
• 7. Click Soil Slippage Potential: 
• 8. Click View Rating:
• 9. Click Printable Version:
• 10. View, Do a screen shot if no printable version is available.

Geotechnical takeaways

https://websoilsurvey.sc.egov.usda.gov/App/HomePage.htm


• Slope movements consistent through the years occurring on top of 
bedrock is evident in the inclinometer readings:

• Inclinometers show historical movement of: 0.45” and 1.025”/year
• Inclinometers show construction activity movement at: 4.8 “/year

• Deflections will halt once tops of pipe dowels are concreted together 
and Design in on par with what’s needed to repair the slide:

• Computed deflections in the piles before concreting the tops: 20”
• Expected deflections in the piles after concreting the tops: 0.20”

Geotechnical takeaways
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