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Allegheny Tunnel 

New Baltimore  
Landslide 



During the Turnpike Original Construction (~ 1940) 



NBS – Prior to Remediation 
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Generalized Geologic Section 

Failure Surface 
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SLIDE MONITORING 

Survey Monitoring 

Instrumentation 

• TDRs 

• Inclinometers (manual) 

• In-Place Inclinometers  

• Vibrating Wire Piezometers 

Laser Total Station System 

 



Survey 
Monuments 

Inclinometers 



Survey of Surface Monuments 

Survey performed by JMT 

Total Movement in 4 yrs = 2.6 ft 
Average Movement ~ 8 inch/year 



Time Domain Reflectometry (TDR) Monitoring  

1999-2000 

Basic components of TDRs TDR data collection 
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Inclinometer T-4
Cumulative Displacement vs. Depth, A-Axis
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Slope Inclinometers (Traditional) 

2006 - 2012 



Schematic of Inclinometer Probe inserted in Inclinometer Casing 
(Ref: TRB Circular 129) 
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In-Place Inclinometers 

2013-2016 

Advantages 
Real-time monitoring 
Remote data collection 
Alarm/email 



In-Place Inclinometer Data 
INC-1: April, 13 – Sept, 13 

Spring Summer Fall 

Failure Plane 



Vibrating Wire Piezometer 

 

TDR data collection 



Vibrating Wire Piezometer - Data 
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Laser Total Station System 



Slope Monitoring During Construction 



Thank you! 
Comments/Questions:  
Sgutta@agesinc.com 

You can access the article at: 
https://www.readgeo.com/geostrata/sept_oct_2018/MobilePagedArticle.action?articleId=
1424829#articleId1424829 
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