Low-frequency non-contact
resistivity method

Low frequency AC field
Inductive coupling effect

Non-contact measurements
Theory of electrical field in the air



Low frequency AC field
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EM eftects concerned with wires
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Dependence of inductive asymptote from resistivity
of ground (f = 4.88 Hz)

Changes of Re, Im, E_ AC modulus and E_ DC Dependence of inductive asymptote's position
from AB/2 spacing for Schlumberger array. from halfspace resistivity for modulus E_..
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Abbas Mohammed Abbas, A. Bobachev, A.Karinski, V.Shevnin. Problem of inductive interference between current and measuring lines at electrical sounding.
Proceedings of SAGEEP-2001 conference in Denver (March 2001). ERP_3, 10 p.



Non-contact measurements
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Applications:
f=16.5 kHz “ Groundwater
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= ORIM CORIM, CoNTINUOUS ELECTRICAL PROFILING SYSTEM
:% i 3 ® Set of carpefs pulled on the surface of the ground
":b:* o » | transmitting dipole, 6 receiving dipoles, 1 m spacing

= Continucus measurement of impedance at 12 kHz frequency

® Pseudo section of apparent resistivity, underground imaging

® logging speed from 0.5 to a few km/h depending on field conditions
* Depth of invesfigation down fo 3-5 m

* Applications: subsurface investigation for french layout, soil studies, efc.



ERA equipment, {=625Hz




Types of source

Classical galvanic grounding

Capacity electrode with big area
flat electrode

long wire

Non grounded loop



Types of receiver

Antenna (wire)
B e s S / Long wire + operator
B N Grounded electrodes

7
A :
4 / Antenna

Active electrodes with
high input impedance
(~50GOhm.m)




Array for non-contact soundings
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[.1imits of maximal resistance for
electrodes

Current eectrodes

Minimal suitable current

Potential electr odes

Maximal mput impedance of receiver



Theory of electrical field 1n the air

rotH = (o —iongg,)E E. ,=iopnA
rot E=iouH E, =—-gradU
H=rotA E~E,
E=iopA —gradl/ div(c —iweg, ) gradU =0

divA =0



Complex resistivity

Ex=E,

div(ic —iweg, )gradU =0

the air

£,=9e12
f, Hz 4.88 625 15000
Resistivity of | 3.7 GOhm.m 29 MOhm.m 1.2 MOhm.m




Field of static electrode
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Electrostatic asymptote

hyn=0.3m

h=5mm, f=625Hz
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Electrical field in the air from
grounded electrode

Halfspace: U(r) = £L(1 + K, )~ ! [1 _ 1% ] -t
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Electrical field in the air from
grounded electrode

2 layers
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Structure of electrical field for

two-layer model
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Three-layers model

10000
- M N
— AO > <
& - N h
A MN
51000 125 m
2 —
e < Ium
R —
N
o 100 = @
g
- hppN, m
B ] 0.5
10 L L L | L L — 0

1 10 AO, m 100



	Low-frequency non-contact resistivity method
	Low frequency AC field
	EM effects concerned with wires
	Dependence of inductive asymptote from resistivity of ground (f = 4.88 Hz)
	Non-contact measurements
	ERA equipment, f=625Hz
	Types of source
	Types of receiver
	Array for non-contact soundings
	Limits of maximal resistance for electrodes
	Theory of electrical field in the air
	Complex resistivity
	Field of static electrode
	Electrostatic asymptote
	Electrical field in the air from grounded electrode
	Electrical field in the air from grounded electrode
	Structure of electrical field for two-layer model
	Three-layers model

