
 

MARCH 28, 29, 30, 31, 2022 
GEOTECHNICAL 
MONITORING 
USING AUTOMATED IN-GROUND 
INSTRUMENTATION AND 
SATELLITE INSAR  

 
 

 The Manitoba Section of the Canadian Geotechnical Society is 
pleased to host Terra Insights presenters Pierre Choquet, Robert 
Praeg, Andy Pon and Daniele Cerin to discuss Geotechnical 
Monitoring Using Automated In-Ground Instrumentation and 
Satellite InSAR. This 4-part webinar (4 x 1 hour) will offer an 
overview of geotechnical instrumentation, including fundamentals, 
recommendations for installation, case studies and applications. It 
will be complemented by a detailed presentation of ground and 
infrastructure displacement monitoring across large areas using 
satellite InSAR. 

 

 

 

 

 

 

  

 
This is a free event, and no registration is 
required. Please use the following links to 
connect to the respective sessions. 

 Day 1 (March 28) : Click here to join the meeting  

 Day 2 (March 29) : Click here to join the meeting 

 Day 3 (March 30) : Click here to join the meeting 

 Day 4 (March 31) : Click here to join the meeting 

 
 http://cgsmanitoba.ca/short-courses/upcoming/ 
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PRESENTED ONLINE: 

 
via Microsoft Teams 

12:00 pm (CST) 

March 28, 29, 30, 31, 2022 

 

 

https://teams.microsoft.com/l/meetup-join/19%3ameeting_MmZiMTIyN2UtZjI0NC00NjcwLTlkZDMtMDAyMTQzZWE1Y2E3%40thread.v2/0?context=%7b%22Tid%22%3a%22e354cba3-2efc-41cb-9647-b0588f9346ab%22%2c%22Oid%22%3a%2203ba2767-de30-474d-b8be-2ffa4482f198%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_NWQ1MzlmY2UtOGQ5Zi00ZTA2LWFhYWYtZjI2N2UwZDJjNGNi%40thread.v2/0?context=%7b%22Tid%22%3a%22e354cba3-2efc-41cb-9647-b0588f9346ab%22%2c%22Oid%22%3a%2203ba2767-de30-474d-b8be-2ffa4482f198%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_OWEwZTE0MzgtOTQyYy00OGVlLTk1ZGQtNmU5MzYzZDRkMTBh%40thread.v2/0?context=%7b%22Tid%22%3a%22e354cba3-2efc-41cb-9647-b0588f9346ab%22%2c%22Oid%22%3a%2203ba2767-de30-474d-b8be-2ffa4482f198%22%7d
https://teams.microsoft.com/l/meetup-join/19%3ameeting_OWM4OTcxOTAtNjI0ZC00YmQzLWFjNDctYjFlMGY2OWE5MDdj%40thread.v2/0?context=%7b%22Tid%22%3a%22e354cba3-2efc-41cb-9647-b0588f9346ab%22%2c%22Oid%22%3a%2203ba2767-de30-474d-b8be-2ffa4482f198%22%7d
https://can01.safelinks.protection.outlook.com/?url=http%3A%2F%2Fcgsmanitoba.ca%2Fshort-courses%2Fupcoming%2F&data=04%7C01%7Carjan.jianfar%40hatch.com%7C1fa6147dfeaa4749096c08da05fb01e7%7Ce354cba32efc41cb9647b0588f9346ab%7C0%7C0%7C637828872904781097%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=ZiHy%2BwpaiCtYEIyyEBIs5rVsUh6CeWufIgFiAUAPtZI%3D&reserved=0


  GEOTECHNICAL MONITORING  

USING AUTOMATED IN-GROUND INSTRUMENTATION AND 

SATELLITE INSAR 

AGENDA 

 

 

March 28, 12:00-13:00: 

Sources of information in Geotechnical instrumentation 

• Why use Geotechnical Instruments?  

• Pore Pressure, Deformations/Tilt, Load/stresses 

• Accuracy vs Repeatability 

• Review of measuring principles (Vibrating Wire, MEMS, Potentiometers, TDR, …) 

• Review of common geotechnical instruments (description, installation method, case 
studies): 
o Piezometers, Fully-Grouted Piezometers, Push-in Piezometers 
o Saturation of Piezometers, Negative Pore Pressure 
o Inclinometer Systems, Inclinometer Casing, In-place Inclinometers 
o Tiltmeters, tilt beam 

 

March 29, 12:00-13:00: 

Deformation Capture using ShapeArrays 

o Description and working principle 
o Vertical, perimetric and horizontal installation 
o Data evaluation and visualization 
o Automated data collection 
o Case studies  

 

March 30, 12:00-13:00: 

Review of common geotechnical instruments (description, installation method, case 

studies) 

o Settlement Systems (Magnetic, Liquid Level, Shape Arrays) 
o Extensometers, Crack Meters, Joint Meters 
o Pressure Cells, Push-in Pressure Cells 
o Strain Gages, Load Cells  
o Automated Data Collection and Telemetry (Radio Communications, Cell 

modem.…) 
o Data Management and Visualization Software and Data Interpretation 
o Other State-of-the-Art Monitoring technologies (brief overview: Ground-based 

InSAR, fiber optics, GNSS, Lidar, Total Stations, Photogrammetry, Vibration and 
Strong Motion) 
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SATELLITE INSAR 

AGENDA 

 

March 31, 12:00-13:00: 

InSAR InSNOW: An introduction to InSAR technology and how it is applied in Canada 
 

Who Should Attend: 

• People who have not used InSAR and want to understand the basics 

• People who want a refresher on the technology and applications in Canada 

 

 What you will be able to do after this session: 

• Identify situations in which InSAR is a good fit  

• Match sensor characteristics to monitoring needs 

• Estimate the value of InSAR to help with engineering judgment 

 

• Why InSAR Remote Sensing - 5 minutes 

o Objective, consistent, repetitive measurements over time 

o Large geographic area reconnaissance 

o Fine-scale detection of movement 

 

• How InSAR works - 15 minutes 

o How displacement is derived 

o Factors influencing precision of derived displacement 

o Spatial resolution and other sensor characteristics to match failure mode 

o Expected sensor specifications in near future compared to now 

 

• Challenges with InSAR and how to Overcome- 10 minutes 

o Snow, Vegetation, Fast movement 

 

• Applications of InSAR in Canada - 15 minutes 

o Archive Analysis of Historical Displacement 

o Ongoing monitoring for mining, oil and gas, infrastructure 

 

• Additional topics of interest in the Manitoba context: 

o Riverbank erosion and slope movements  

o Ground displacements (settlement or heave) in highly expansive clays 

associated with prolonged dry or wet weather conditions. 

 

• Questions - 15 minutes 
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Dr. Pierre Choquet Dr.Eng., P.Eng. 
Pierre Choquet has been involved in the field of Geotechnical 

Instrumentation and Monitoring for most of his career. He joined RST 

Instruments of Maple Ridge, BC in 2007 and is now Technical Advisor 

of Terra Insights and Vice-President of Market Development for RST 

Instruments. Pierre graduated in Geological Engineering (Engineering 

Geology) from Ecole Polytechnique in Montreal and subsequently 

obtained a doctorate degree in Rock Mechanics from Ecole des Mines 

de Paris in France. From 1982 to 1993 he was a faculty member at the  

department of Mining and Metallurgy of Laval University in Quebec City where his specialty was rock 

mechanics, ground control, and applied geology.  Pierre is currently working on a new 

Instrumentation and Monitoring Chapter for the 5th edition of the CFEM to be published in 2022. He 

is a member of the USSD Committee on Monitoring Dams and their Foundations and is the Canada 

representative on the ICOLD Technical Committee on Dam Surveillance. He is also the Editor of the 

Instrumentation and Monitoring column of the Canadian Geotechnique magazine. 

 

 

Robert Praeg B.Sc.E., E.I.T. 
Robert works in the Technical Services Department at Measurand 

Instruments Inc., as an Engineer-in-Training, with a background in Civil 

Engineering.  Robert's main focus in his position is to manage front line 

communications with Measurand's global network of clients and 

customers, as well as to ensure the proper configuration of systems 

within engineering projects for automated deformation monitoring.  As 

volunteer work, he also serves as Chair of the Canadian Society for Civil  
 

Engineering Western New Brunswick Section. Robert is working to obtain his M.Sc.E. in Geotechnical 

Engineering at UNB, as well as his P.Eng. designation. His interests lie within soil-structure 

behaviour, slope stability, as well as earth dam and mining projects. 
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Dr. Andy Pon Ph.D. 
Andy has been a Data Scientist in 3vG's research and development 
group since September, 2017. Prior to joining 3vG, Andy obtained a 
Bachelor of Science (Honours) degree in astrophysics from the 
University of Calgary (Canada) and a doctorate in astrophysics from the 
University of Victoria (Canada). Andy spent four years as a postdoctoral 
researcher, focusing on submillimeter observations of star forming 
regions, with stints at the University of Leeds (UK), Max Planck Institute 
for Extraterrestrial Physics (Germany), and the University of Western 
Ontario (Canada). With 3vG, Andy has led two multi-year research 
projects funded by the Canadian Space Agency, involving developing  

3vGeomatics automated wide area monitoring capabilities and processing InSAR data containing 
seasonally variable signal. Andy has also been involved with comparing InSAR displacement results 
to that obtained by other ground based sensors. 

 

 

Daniele Cerin M.Sc. 
Daniele is an InSAR analyst and project manager at 3vG in the 
Operations department. Since he joined 3vG in 2018, he has been 
analyzing InSAR data using a wide variety of satellites, over varied sites 
such as mines, pipelines, wellsites, remediation projects and urban 
areas. Before joining 3vGeomatics Daniele briefly worked in the mining 
and exploration sector. Daniele obtained his MSc. in Geological 
Sciences at the University of Saskatchewan, conducting reasearch 
focused on mineral exploration, crystallography and geophysics.  

 

 

 

 

 

 

 

 

 

 

 


