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Basic Principles of the Resistivity Method
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Basic Principles of the Resistivity Method

e Resistivity is an active geophysical prospection method which
measures the ground’s electrical properties.

* |tinjects current into the ground and measures the voltage
between certain electrodes.

X

- * By calculating the resistivity a ground model of the subsurface

Taweephong Suksawat, Ph.D Geotechnical/Civil Engineer



Basic principles

 The voltage from a power source will be divided across the objects
in a circuit relative to the resistance of each object;

 The larger the share of a circuit’s total resistance an object has, the
higher the voltage across that object.

-

R, 300 Q [_3‘ 15V

U_

o

R, 100 Q
0.5V -

' R,200 Q
[;1v

Voltage (V) = Current (I) * Resistance (R)

Taweephong Suksawat, Ph.D



To measure resistance in the ground, four
electrodes are required

— 2 current electrodes (inserting current)
— 2 potential electrodes (measuring voltage)

Taweephong Suksawat, Ph.D Geotechnical/Civil Engineer



RESISTIVITY (Ohm-m)
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Method — Imaging

* Field procedure of 2D imaging:

v N D B - N < = S =
) : : =
i ! :

R sy R Sen ey s [ ot AL i Ul . 1 b Bt TSI

Taweephong Suksawat, Ph.D Geotechnical/Civil Engineer



Method — Imaging

e Results during the measurement

e Pseudosection:

Results after the measurement

Inversed model:

im Frojects
‘ Gradiant_1

Pusudo Section

Measuring done! L L e | \i €% om:3a

Taweephong Suksawat, Ph.D
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Electrode Arrays

Wenner A M N B

a a a . .
'F 'F \';I \';l - Horizontal Layering
- Simple Conversion to Resistivity

Schlumberger

A ) M N , B
n-a a n-a
- Less Work in the field
Dipole-Dipole
B A § M N
a n-a a

- Multi-channel
- Increased Noise

Multiple Gradient

A M N B _
I L . - “Good Compromise” Array

- -channel
- Good Signal-to-Noise Ratio
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Ytteran, profil 3 - Gradient 2015-06-04
2D INVERTED MODEL (mean residual 2.2%)

Distance[m]
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
300 s 300
280 r280
260 - 260
240 - 240
220 r220
200 r200
180 180

Levelm]

25 39 60 93 140 220 350 540 830 1300 2000
Resistivity[ohm-m)]
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1.5

13.5
Inverse Hodel Resistivity Section

----------D------
B.100 1.608 3.80 5.88
Res1st1u1tu 1n ohm. m Unit electrode spacing 2.00 m.

Taweephong Suksawat, Ph.D Geotechnical/Civil Engineer
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Taseadan

Depth Iteration 7 Abs. error = 3.3 %
a.a 16.8
L 1 L

8.508
2.55

L4.98
7.91

11.5
13.5

15.8°
Inverse Model Resistivi

-----D-

a.108 1.88 3.08

ection
OO N ] .

5.88 15.8 25.8 35.8 45.8

AUIAN (AUAADIAN)

a.a 16.8 32.8 L8.8

8.5688
2.55 1

4.98
7.911

11.5 1

byl NATUVUAMAN

15.8" :
Inverse Hode Hes1stivl

-----I:I----I:I------
a.188 1.688 3.688 5.688 15.8 25.8 35.8 458
Resistivitu in ohm.m

Unit electrode spacina 2.60 m.

a a ) o
pth ﬂl‘;:eratiun 7 Abs. error = 8.21§ § AN (‘luiaqu‘])

8.588
2.55]
L.98

7.917

1.5 . Y
13,51 naaavluieaiin

15.8-
Inv

-----III----III------
8.1088 1.88 .88 15.8 35.8
Resistivity in ohm. m

Unit electrode spacing 2.80 m.

Taweephong Suksawat, Ph.D Geotechnical/Civil Engineer
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