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Geotechnical Geophysics for Transportation Projects

Presented by: Jorgen Bergstrom, GEL Solutions, LLC
jorgen.bergstrom@gel.com
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Geotechnical geophysics is used to evaluate natural and artificial foundation

conditions through applied geophysical techniques
The most common methods used by transportation agencies are seismic and ground

penetrating radar

* The most common applications are:
Bedrock mapping (depth, rippability)
Subsidence investigations (loose material, voids and sinkholes)

Geophysical methods works best in tandem with a boring program and can fill the

gap between borings, determine suitable boring locations, and determine where
boring data may be inaccurate
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Seismic Methods

www.gel-solutions.com problem solved



vl

Alluvium

Dry sand,
Weathering

Mud
Glacial

Shale
ggﬂgglune
Limestone
Dolomite

Anhydrite,
Gypsum
Salt

Granite

Gabbro

Velocity, m/sx1 03

Seismic Velocity
Meters Per Second x 1000
Feet Per Second x 1000

1

Solutions LLC

Seismic Compressional Wave Velocity of Geological Materials
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Seismic refraction data inversion
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Refraction Seismic - correlation with borings
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Refraction Seismic - correlation with borings

SB2 possibly hit large boulder
and stopped short of actual bedrock\ B2
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Good seismic method for mapping potential loose materials and voids
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Electrical Resistivity Imaging
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Electrical Resistivity Imaging
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Electrical Resistivity of Geological Materials
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Bedrock mapping with Electrical Resistivity Imaging
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Limestone bedrock with dissolution channels
ERI data used to guide future drilling
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Bedrock mapping with low frequency
Ground Penetrating Radar
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Clayey/silty overburden detected to 15 feet. No rock detected
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Hard (unweathered) rock detected 5-30 feet deep

Distance [f)
2417 z442 2487 za32 2817 2842 2867 2852 2817 2842 2687 2832 2717
I S S S S S R S S S S S S S S S S EN SN S S SN HN S S S H S S S S RS S S S ST
[ -
22| ez
B :—f i— 52
14.2—E 5—14-2
1 :—E 5—19,2
24.275 ;24-2
29.2—5 E—zs.z
202 Fasz
= ] F
£ 3] E
£ 382 Faez
a E
222 a3z
4z.z Fazz
=42 542
55.2—5 Feez
i R .
= e e e
A
“ a1 L VA ) ity h F
e e S s e WG|
E AT ek b Tl bty W AR e £
1 AT LC HI? . oy h Ny WMM{' St o i i o E
= ‘_: J"'-'l 1 h":l"" . -‘V»'**II Y v A ANy A i lﬁﬁ#‘#ﬂhﬁ { 4 'y “ xlﬂ "j IWF:H\I‘ :_?S-A
2423 . 244z zaer | zaez oz zem N I 252 zmer 204z 26e7 2832 R ez

www.gel-solutions.com problem solved



Shallow saprolite or partially weathered rock detected.

Distance [ft]
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GPR for Void Detection
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3D GPR Array (Raptor)
18-channel GPR system
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3D GPR Array (Raptor) Collecting Data
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3D GPR Imaging
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coff
s Geophysical Borehole Logging
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Acoustic and Optical Televiewer
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Fracture orientations (corrected for borehole deviation)
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Geophysical Borehole Logging - Interpretations

Depth 3-Arm Caliper Caliper - max from ATV SPR HPF - Ambient Fractures
. I i i ; " } {
11501t 5 4 in 38 34 in 5 1800 Ohms 2800 -0.1 gpm 01 0 90

HPFF - Pumping
&

I
] gpm 1

L i} : iT .\ﬁ

@&
é'/ Se5
| 1| [ ] Major open fracture T éﬁ)__

M

- 1300

- 1350

- 1400

BRI ' , i

— —

«?é, =z

i —

2y =
R I —
e N e T
o |2 — —Z P! i

|

i ]

£
B R S
TR :’T/
- 1750 JE : = + - Re

www.gel-solutions.com —_— prog|em solved



@ Solutions LLC

Geotechnical Geophysics for Transportation Projects

Presented by: Jorgen Bergstrom, GEL Solutions, LLC
jorgen.bergstrom@gel.com

Thank You
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