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The Combined Use of Non-Invasive Geophysical Methods with 
Invasive Geotechnical Sampling for Karst Characterization



• Importance of Site Characterization

• Influence of Karst Geology 

• Invasive Geotechnical Sampling

• Non-invasive Geophysical Investigation

• Combined Method Approach

Topic Synopsis



Importance of Site Characterization

Site Characteristics 

• Developability of the Site
• Remediation Plan

Project Profitability

Geologic Conditions



Influence of Karst Geology

Weary, D. J., & Doctor, D. H. (2014)



Influence of Karst Geology
Valley and Ridge Geologic Province

Carbonate Rocks

Unconsolidated Calcareous 
or Carbonate Rocks

Weary, D. J., & Doctor, D. H. (2014)
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Coastal Plain Geologic Province



Influence of Karst Geology

Project 4 (Fate & Transport). (n.d.). Retrieved from https://web.northeastern.edu/protect/2017-
check-in-protect-develops-deeper-understanding-of-contaminant-transport-in-karst-aquifers/



Project 4 (Fate & Transport). (n.d.). Retrieved from https://web.northeastern.edu/protect/2017-
check-in-protect-develops-deeper-understanding-of-contaminant-transport-in-karst-aquifers/

Influence of Karst Geology



Invasive Geotechnical Sampling

• Traditional method of subsurface 
exploration

• Detailed Results



Invasive Geotechnical Sampling
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Non-invasive Geophysical Investigation

Resistivity Imaging Studies

Resistivity: The property of a 
material to inhibit or resist the 
flow of electric current.



Non-invasive Geophysical Investigation
Resistivity Imaging



Non-invasive Geophysical Investigation
Resistivity Imaging



Non-invasive Geophysical Investigation

Subsurface

Resistivity Imaging
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Non-invasive Geophysical Investigation
Planning a Resistivity Study
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Non-invasive Geophysical Investigation
Planning a Resistivity Study
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• Geologic Conditions
• Site Plans



Non-invasive Geophysical Investigation

Ohm-meters

Low resistivity material High resistivity material

Factors affecting resistivity: 
Moisture content

Material grain size 

DryMoist

CoarseFine

Moisture Content

Material Grain Size



Non-invasive Geophysical Investigation
Resistivity Data Analysis

Ohm-meters

Interference 
from chain 
link fence

Northwest Southeast

B-#

= soil

auger refusal (if encountered)

= interpreted soil-bedrock interface

Explanation

feet
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Non-invasive Geophysical Investigation
Resistivity Data Analysis

feet



Elbrook Formation: sandy fine-grained
dolomite containing thin beds of fine- to
medium-grained sandstone and some
limestone (Bartholomew, M.J., and Lowry,
W.D., 1979).

Not to Scale

Site Location

Case Study – Proposed Building 

Site Geology:



Site Characteristics:
• Proposed building site
• Previously developed site
• 2.67 Acres
• Approximately 29 feet of 

topographic relief

Case Study – Proposed Building 



Proposed vs. Current Development:
• Approximate location of 

known utilities
• Existing features
• Proposed structures
• Proposed boring locations

B-01

B-02

B-03

B-04

B-05

B-06

B-07

B-08

B-09

B-10

B-11

B-12

B-13

B-14

B-15

B-16

B-17

B-18

B-19

B-20

B-21

B-22

B-23
B-24

B-25

B-26

B-27

B-15a

0 25 50 75 100

Scale: 1 inch = 50 feet

Case Study – Proposed Building 
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Case Study – Proposed Building 
Planning of a resistivity survey:

• Robust site coverage
• Compliment drilling program 
• High density of data collection 

• Proposed resistivity electrode 
locations
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Case Study – Proposed Building 
• Combination of non-invasive 

resistivity imaging and invasive 
drilling program

• Proposed boring locations
• Proposed resistivity electrode 

locations 



Line 3

B-16
(~18’ SW)

B-13
(~18’ SW)

B-12
(~19’ SW) B-8

(~27’ NE)
B-5

B-#

= soil

= auger refusal (if encountered)

= interpreted soil-bedrock interface

Explanation

Case Study – Proposed Building 
Combined Resistivity and Boring Data Analysis

feet



Case Study – Proposed Building 

Bedrock Elevation Model:
• Site Planning
• Grading Plans



Case Study – Proposed Building 

Depth to Bedrock Model:
• Site Planning
• Grading Plans



Case Study – Proposed Building 
3D rendering of 
invasive and 
non-invase
spatially 
referenced data 






Case Study – Proposed Building 
3D rendering 
of spatially 
referenced 
invasive 
drilling data 






Case Study – Proposed Building 
3D rendering of 
invasive and 
non-invase
spatially 
referenced data 






Case Study – Proposed Building 
3D rendering of 
invasive and 
non-invase
spatially 
referenced data 

Data derived 
model of the 
interpreted 
bedrock surface 
elevations 






Case Study – Proposed Building 

Integration of data into:
• ArcGIS
• AutoCAD
• Google Earth

Depth to Bedrock Model



Thank you for your time – Questions?  
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